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MY guiding principles & 
questions – number 1
• Normal is not natural (proven over millions of years of 

evolution)?
- Would my great grandmother recognise it as food?
- Is today’s body shape is normal or natural?



MY guiding principles & 
questions
• Do I have skin in the game – Monkey see monkey do

- Am I walking the talk?



MY guiding principles & 
questions
• Does my food environment betray my intentions?

- Are my cupboards, fridge and lunchbox filled with normal or 
natural food?







What does fast acting 
insulin do?

7

Moves glucose from blood to 
the cells for energy production

Moves amino acids digested from 
protein from the blood into the 
cells for growth and repair

Moves fat into the cells for 
energy storage and insulation.



Fast acting insulin action profile
(Novorapid, Humalog, Apidra)

Fast acting insulin action profile
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Fast acting insulin



Fast acting Insulin at meal vs 
glucose appearance in the blood 
from different meals

Very little fat to slow 
down carbohydrate 
absorption

Just enough fat to 
slow down 
carbohydrate 
absorption to match 
insulin action

Too much fat slowing 
down carbohydrate 
absorption too much



This is a guide!

• Guidance based on the AVERAGE from research:

• Each person with Type 1 diabetes is unique

• EXPECT to adjust through trial and error

• Check with your health care team before trying

• This guide is for INFORMATIONAL PURPOSES ONLY
• Discuss and share with Diabetes Team before trying



Infographic



Balanced meals within 10g accuracy
40-55% carbs, 10-20% protein, 20-40% fat

The meal was a ham sandwich with cereal bar 
(55% carbs, 12% protein, 33% fat)

Diabet Med. 2012;29(7):e21-24

20g difference is too inaccurate

Presenter
Presentation Notes
Aims: Carbohydrate (CHO) quantification is used to adjust pre-meal insulin in intensive insulin regimens. However, the precision in CHO quantification required to maintain postprandial glycaemic control is unknown. We determined the effect of a ±10-g variation in CHO amount, with an individually calculated insulin dose for 60 g CHO, on postprandial glycaemic control. Methods: Thirty-one children and adolescents (age range 9.5-16.8 years), 17 using continuous subcutaneous insulin infusion (CSII) and 14 using multiple daily injections (MDI), participated. Each subject consumed test lunches of equal macronutrient content, differing only in carbohydrate quantity (50, 60, 70 g CHO), in random order on three consecutive days. For each participant, the insulin dose was the same for each meal, based on their usual insulin : CHO ratio for 60 g CHO. Activity was standardized. Continuous glucose monitoring was used. Results: The CSII and MDI subjects demonstrated no difference in postprandial blood glucose levels (BGLs) for comparable carbohydrate loads (P > 0.05). The 10-g variations in CHO quantity resulted in no differences in BGLs or area under the glucose curves for 2.5 h (P > 0.05). Hypoglycaemic episodes were not significantly different (P = 0.32). The 70-g meal produced higher glucose excursions after 2.5 h, with a maximum difference of 1.9 mmol/l at 3 h (P = 0.01), but the BGLs remained within international postprandial targets. Conclusions: In patients using intensive insulin therapy, an individually calculated insulin dose for 60 g of carbohydrate maintains postprandial BGLs for meals containing between 50 and 70 g of carbohydrate. A single mealtime insulin dose will cover a range in carbohydrate amounts without deterioration in postprandial control. Diabet. Med. 26, 279 -285 (2009). © 2009 Diabetes UK.


Aim To determine if an insulin dose calculated for a meal containing 60g carbohydrate maintains postprandial glycaemic control for meals containing 40, 50, 70 or 80g carbohydrate. Methods Thirty-four young people (age range 8.5-17.7years) using intensive insulin therapy consumed five test breakfasts with equivalent fat, protein and fibre contents but differing carbohydrate quantities (40, 50, 60, 70 and 80g of carbohydrate). The preprandial insulin dose was the same for each meal, based on the subject's usual insulin:carbohydrate ratio for 60g carbohydrate. Continuous glucose monitoring was used to monitor postprandial glucose over 180min. Results The 40-g carbohydrate meal resulted in significantly more hypoglycaemia than the other meals (P=0.003). There was a one in three chance of hypoglycaemia between 120 and 180min if an insulin dose for 60g carbohydrate was given for 40g carbohydrate. The glucose levels of subjects on the 80-g meal were significantly higher than the 60- and 70-g carbohydrate meals at all time points between 150 and 180min (P<0.01). Subjects consuming the 80-g meal were more likely to have significant hyperglycaemia (blood glucose levels ≥12mmol/l) compared with the other meals (P<0.001). Conclusions In patients using intensive insulin therapy, an individually calculated insulin dose for 60g carbohydrate results in postprandial hypoglycaemia or hyperglycaemia for meals containing 40 and 80g carbohydrate. To calculate mealtime insulin in order to maintain postprandial control, carbohydrate estimations should be within 10g of the actual meal carbohydrate. © 2012 The Authors. Diabetic Medicine © 2012 Diabetes UK.




Why normal bolus 20 minutes 
before?

Comprehensive review
Diabet Med. 2018;35(3):306–16.

Diabetes Technol Ther. 2010;12(3):173–77.

Presenter
Presentation Notes
Abstract
Objective: This study determined the optimal timing of insulin bolus administration in relation to meal consumption in adolescents and adults with type 1 diabetes.
Study design and methods: Twenty-three subjects participated in this crossover study consisting of three treatment arms: delivering an insulin glulisine bolus by insulin pump 20 min prior to a meal ("PRE"), immediately before the meal ("START"), and 20 min after meal initiation ("POST"). Blood glucose levels were measured every 30 min for a total of 240 min post-meal initiation. Mean blood glucose levels at 1 and 2 h after meal initiation, blood glucose area under the curve (AUC), and maximum blood glucose levels were analyzed.
Results: At both 60 and 120 min after meal initiation, the PRE arm showed significantly lower glycemic excursions than the START arm (P = 0.0029 and 0.0294, respectively) and the POST arm (P = 0.001 and 0.0408, respectively). Glycemic AUC was significantly less in the PRE arm versus both the START and POST arms (159.5 +/- 58.9 mg/dL vs. 187.0 +/- 43.1 mg/dL [P = 0.0297] and 184.5 +/- 33.2 mg/dL [P = 0.0463], respectively). Peak blood glucose levels were significantly lower in the PRE arm compared to the START arm (P = 0.0039) and the POST arm (P = 0.0027).
Conclusions: A bolus of rapid-acting insulin 20 min prior to a meal results in significantly better postprandial glucose control than when the meal insulin bolus is given just prior to the meal or 20 min after meal initiation.




Fast acting Insulin vs 
glucose appearance in the blood 
from a balanced meal
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Fast acting insulin
Balanced meal

Insulin 20 mins before 
meal means less rise

Glucose from meal 
matches insulin action

Food and insulin mostly 
done after 4 hours 





Choose lower glycaemic choices or 
exchange some carbs for protein & fat

Diabetes Care. 2008;31(8):1485–90. 



Fast acting Insulin vs 
glucose appearance in the blood from 
a high carb meal

Insulin 20 mins before

Glucose from meal is still too fast for 
insulin action but is much better

Insulin catches up by 3-4 hours
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Fast acting insulin
High carb meal





High fat with at least 30g carb meals

19

High fat meals really 
slows down how quickly 
the stomach empties and 
therefore the glucose 
appearance in blood 
stream.

High level of fat in the 
blood stops the insulin 
working as effectively
“Insulin Resistance”

If also high protein extra glucagon 
goes from the pancreas to the 
liver increasing glucose output

Presenter
Presentation Notes
Key Discussion Points:

The Delay is due to high fat – so the need for a multiwave wave or extended bolus or split injection
High fat intake causes insulin resistance (hence why heavily cheese pizza causes major issues)




The high fat
Avocado on bread study

Diabetes Care. 2020;43(1):59–66 

The meals two slices of bread (45g carbs):
• 0g fat = Nothing

• 20g fat = one small avocado

• 40g fat = two small avocados

• 60g fat = three small avocados  

How much extra insulin was needed and what split?
• 60g fat = 21% extra 63% before, 37% over 105 min 

Presenter
Presentation Notes
OBJECTIVE
The American Diabetes Association recommends individuals with type 1 diabetes
(T1D) adjust insulin for dietary fat; however, optimal adjustments are not known.
This study aimed to determine 1) the relationship between the amount and type of
dietary fat and glycemia and 2) the optimal insulin adjustments for dietary fat.
RESEARCH DESIGN AND METHODS
21 Adults with T1D using insulin pump therapy attended the research clinic on 9–12
occasions. On the first six visits, participants consumed meals containing 45 g
carbohydrate with 0 g, 20 g, 40 g, or 60 g fat and either saturated, monounsaturated,
or polyunsaturated fat. Insulin was dosed using individual insulin/carbohydrate
ratio as a dual-wave 50/50% over 2 h. On subsequent visits, participants repeated
the 20–60-g fat meals with the insulin dose estimated using a model predictive
bolus, up to twice per meal, until glycemic control was achieved.
RESULTS
With the same insulin dose, increasing the amount of fat resulted in a significant
dose-dependent reduction in incremental area under the curve for glucose
(iAUCglucose) in the early postprandial period (0–2 h; P = 0.008) and increase in
iAUCglucose in the late postprandial period (2–5 h; P = 0.004). The type of fat made no
significant difference to the 5-h iAUCglucose. To achieve glycemic control, on average
participants required dual-wave insulin bolus: for 20 g fat, +6% insulin, 74/26% over
73min; 40 g fat, +6% insulin, 63/37% over 75 min; and 60 g fat, +21% insulin, 49/51%
over 105 min.



The high fat and protein
Pizza study

The Pizza’s
• LFLP Pizza = 50g carb, 9g protein, 4g fat
• HFHP Pizza = 50g carb, 36g protein, 44g fat

Diabetes Care 2016;39:1631–1634

How much extra insulin?
• 65% extra but varied from 17-124% extra

• Split bolus: 30% now, 70% over 150minutes

Presenter
Presentation Notes
OBJECTIVE To determine insulin dose adjustments required for coverage of high-fat, highprotein (HFHP) meals in type 1 diabetes (T1D). RESEARCH DESIGN AND METHODS Ten adults with T1D received low-fat, low-protein (LFLP) and HFHP meals with identical carbohydrate content, covered with identical insulin doses. On subsequent occasions, subjects repeated the HFHP meal with an adaptive modelpredictive insulin bolus until target postprandial glycemic control was achieved. RESULTS With the same insulin dose, the HFHP increased the glucose incremental area under the curve over twofold (13,320 6 2,960 vs. 27,092 6 1,709 mg/dL · min; P = 0.0013). To achieve target glucose control following the HFHP, 65% more insulin was required (range 17%–124%) with a 30%/70% split over 2.4 h. CONCLUSIONS This study demonstrates that insulin dose calculations need to consider meal composition in addition to carbohydrate content and provides the foundation for new insulin-dosing algorithms to cover meals of varying macronutrient composition.



KISS
Keep it simple & safe
Endocrine Abstracts. 2018;58:P062. 

Meal Extra Insulin Dual wave Split

English breakfast
25%

Insulin x 1.25

Pump: 50% now 50% over 2  hours
MDI: 50% now, 50% in 60 minutes

Fish and Chips 25%

Insulin x 1.25

Pump: 50% now 50% over 2  hours
MDI: 50% now, 50% in 60 minutes

Indian Takeaway 25%

Insulin x 1.25

Pump: 50% now 50% over 2  hours
MDI: 50% now, 50% in 60 minutes

Pizza 25%

Insulin x1.25

Pump: 50% now 50% over 2  hours
MDI: 50% now, 50% in 60 minutes

Chinese Takeaway 25%

Insulin x 1.25

Pump: 50% now 50% over 2  hours
MDI: 50% now, 50% in 60 minutes

Pasta with creamy sauce 
e.g. macaroni cheese

25%

Insulin x 1.25

Pump: 50% now 50% over 2  hours
MDI: 50% now, 50% in 60 minutes

Fast Food meals 
e.g. McDonalds, KFC

25%

Insulin x 1.25

Pump: 50% now 50% over 2  hours
MDI: 50% now, 50% in 60 minutes



Example

• Jim is having Pepperoni Pizza with garlic bread and chicken wings 
which is 80g carbohydrate

• Needs 25% extra insulin spread out by a dual wave or split dose.

• Calculations for an 80g carb meal wit ICR 1u:10g
- 80 ÷10 x = 8 units   
- 8 x 1.25 = 10units

- Pump:  50% (5 units) now and 50% (5 units) over 2 hours

- MDI: 50% (5 units) now and 50% (5 units) in 60 minutes time



Balance meals 



Breakfasts

High carbohydrate

Cereal & semi-skim milk

Toast with Jam

Bagel with spread

Fruit bread

Fruit & low fat yoghurt

Balanced 

Porridge, nuts & semi-skim milk

Toast with egg & mushroom

Toast with fish & spinach

Bagel with cream cheese & cress

Toast & peanut butter

Fruit & full fat yoghurt

Mushroom omelette & bolied potatoes

High fat with carbohydrate

English - Fry-up

Cheese omelette & fried potatoes



Lunches

High carbohydrate

Jacket potato & beans

Jam sandwich & biscuits

Sandwich, fruit & low fat yoghurt

Pot noodle & biscuits

Balanced 

Jacket potato, cheese & salad

Sandwich, fruit & nuts

Sandwich, fruit & normal yoghurt

Pizza, salad, & fruit

Burger, salad & normal yoghurt

Pasta, meat, veg, &  fruit

Rice, fish, veg & normal yoghurt

High fat with carbohydrate

Pizza, chips, & cookie

Burger, chips & crisps

Fast food takeaway



Evening meal

High carbohydrate

Waffles & beans

Pot noodle & bread

Mash potato & beans

Balanced

Meat, potatoes & vegetables

Fish potatoes & vegetables

Dahl, rice & salad

Sausage, mash potato & vegetables

Pasta, meat, vegetables & sauce

Omelette, salad & wedges

Pasta, beans & vegetables

High fat with carbohydrate

Creamy curry, Nann bread & rice

Battered fish & chips

Pizza, chips & garlic bread

Fast food takeaway

Cheesy pasta & garlic bread



Snacks

High carbohydrate

Cereal bars

Rice crackers

Toast & Jam

Fruit & low fat yoghurt

Dried fruit

Balanced

Nut based bar 

Toast with peanut butter

Fruit & normal yoghurt

Dried fruit & nuts

Normal yoghurt

Cheese & crackers

High fat with carbohydrate

Crisps

Doughnuts

Large cookies



Infographic



Fast acting Insulin vs 
glucose appearance in the blood from 
a low carb meal

Insulin before meal 
can cause hypo

Glucose from meal is too slow for 
insulin action and hypos after eating

Very little insulin action left after 3 
hours to match glucose appearance 
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Low carb meal



Low carb meals

31

High fat meals slow 
down how quickly the 
stomach empties and 
therefore the glucose 
appearance in blood 
stream.

High level of fat in the 
blood stops the insulin 
working as effectively
“Insulin resistance”

High protein increases 
Glucagon in the first 2 
hours after eating 
pushing glucose out of 
the liver.

Excess protein increases 
new glucose made by 
the liver after 3 hours.

Presenter
Presentation Notes
Key Discussion Points:

The Delay is due to high fat – so the need for a multiwave wave or extended bolus
Excess protein causes early post-meal highs due to Glucagon causing liver glycogenolysis in first 120min
Excess protein causes early post-meal highs due to Glucagon causing liver gluconeogenesis  after 180 min
High fat intake, especially saturated fat intake causes insulin resistance (hence why heavily cheese pizza causes major issues)




Require insulin to cover
Low carb meals

Exp Clin Endocrinol Diabetes. 2010;118(5):325–7

Low carbohydrate meal
• 2.5g carb, 32.4g protein, 52.0g fat 

Presenter
Presentation Notes
Introduction: Basal insulin dose requirements in patients with type 1 diabetes may be derived from the course of glucose concentrations in the fasting state; i.e. by skipping meals. The present study examined whether fasting tests could be replaced by carbohydrate-free meals. Material and Methods: 16 adult patients with type 1 diabetes (10 male) on intensive insulin therapy participated in this prospective intervention study. Mean age (SD) was 4412 years, BMI 243kg/m2, mean HbA1c was 7.50.6% and duration of diabetes 1512 years. All participants skipped dinner and plasma glucose concentrations were hourly monitored from 7p.m. to 11p.m. This blood glucose profile was compared with three test meals given at 7p.m. at day 24, consumed either in the hospital (meal 1) or at home (meal 2 and 3). No insulin injection (except to basal insulin) was allowed. Test meals consisted of 2.5g carbohydrate, 32.4g protein, 52.0g fat (according to 612kcal). Results: During 16 fasting tests plasma glucose concentration remained stable between 7.22.4mmol/l at 7p.m. and 6.82.8mmol/l at 11p.m. (p=0.461). Following the intake of near carbohydrate-free meals (48 tests), plasma glucose concentrations rose within 4h from 6.72.0 at 7p.m. to 9.83.4mmol/l at 11p.m. (p<0.0001). The increase in plasma glucose concentrations was similar in all three different meals tested. Conclusion: Plasma glucose concentrations significantly increase in patients with type 1 diabetes following the intake of carbohydrate-free meals. Carbohydrate-free meal-tests cannot replace skipping meal tests to determine the basal insulin requirement in patients with type 1 diabetes.



Dietary protein increases the postprandial glycemic response and insulin requirements in people with T1DM. The aim of this study was to determine the effects of pure protein on postprandial BGL in individuals using intensive insulin therapy (IIT). Twenty seven subjects (12 male) with T1DM using IIT (HbA1c<8.1% / 65mmol/mol) aged 7-40 years were fed 6 test meals of varying amounts (0g, 12.5g, 25g, 50g, 75g and 100g) of pure protein (whey protein isolate, 0g/kg carbohydrate, 0g/kg lipid). Two pure glucose powder test meals (10g and 20g) were given for comparison. No insulin was given for test meals. Postprandial glycemia was assessed by 5 hours of DEXCOM continuous glucose monitoring. Protein amounts of 0g - 50g did not significantly affect BGL, however 75g and 100g did have an effect (p<0.05). Where the 20g of glucose caused a rapid increase in the BGL, the rise seen with 75 & 100g protein loads slowly increased from 100 min, equaling the 20g of glucose at 230min (see graph). Pure protein affected postprandial BGL when 75g or more was consumed. This is equivalent to consuming a 230g steak. Protein is thought to affect postprandial BGL via conversion of amino acids to glucose and stimulation of glucagon secretion. Consistent with these mechanisms, the blood glucose rise was delayed and slower than the rise seen with glucose. This study has significant clinical implications for insulin dosing for dietary protein. (Figure Presented).



Small amount f insulin to cover
Low carb meals

Presenter
Presentation Notes
Introduction: Basal insulin dose requirements in patients with type 1 diabetes may be derived from the course of glucose concentrations in the fasting state; i.e. by skipping meals. The present study examined whether fasting tests could be replaced by carbohydrate-free meals. Material and Methods: 16 adult patients with type 1 diabetes (10 male) on intensive insulin therapy participated in this prospective intervention study. Mean age (SD) was 4412 years, BMI 243kg/m2, mean HbA1c was 7.50.6% and duration of diabetes 1512 years. All participants skipped dinner and plasma glucose concentrations were hourly monitored from 7p.m. to 11p.m. This blood glucose profile was compared with three test meals given at 7p.m. at day 24, consumed either in the hospital (meal 1) or at home (meal 2 and 3). No insulin injection (except to basal insulin) was allowed. Test meals consisted of 2.5g carbohydrate, 32.4g protein, 52.0g fat (according to 612kcal). Results: During 16 fasting tests plasma glucose concentration remained stable between 7.22.4mmol/l at 7p.m. and 6.82.8mmol/l at 11p.m. (p=0.461). Following the intake of near carbohydrate-free meals (48 tests), plasma glucose concentrations rose within 4h from 6.72.0 at 7p.m. to 9.83.4mmol/l at 11p.m. (p<0.0001). The increase in plasma glucose concentrations was similar in all three different meals tested. Conclusion: Plasma glucose concentrations significantly increase in patients with type 1 diabetes following the intake of carbohydrate-free meals. Carbohydrate-free meal-tests cannot replace skipping meal tests to determine the basal insulin requirement in patients with type 1 diabetes.



Dietary protein increases the postprandial glycemic response and insulin requirements in people with T1DM. The aim of this study was to determine the effects of pure protein on postprandial BGL in individuals using intensive insulin therapy (IIT). Twenty seven subjects (12 male) with T1DM using IIT (HbA1c<8.1% / 65mmol/mol) aged 7-40 years were fed 6 test meals of varying amounts (0g, 12.5g, 25g, 50g, 75g and 100g) of pure protein (whey protein isolate, 0g/kg carbohydrate, 0g/kg lipid). Two pure glucose powder test meals (10g and 20g) were given for comparison. No insulin was given for test meals. Postprandial glycemia was assessed by 5 hours of DEXCOM continuous glucose monitoring. Protein amounts of 0g - 50g did not significantly affect BGL, however 75g and 100g did have an effect (p<0.05). Where the 20g of glucose caused a rapid increase in the BGL, the rise seen with 75 & 100g protein loads slowly increased from 100 min, equaling the 20g of glucose at 230min (see graph). Pure protein affected postprandial BGL when 75g or more was consumed. This is equivalent to consuming a 230g steak. Protein is thought to affect postprandial BGL via conversion of amino acids to glucose and stimulation of glucagon secretion. Consistent with these mechanisms, the blood glucose rise was delayed and slower than the rise seen with glucose. This study has significant clinical implications for insulin dosing for dietary protein. (Figure Presented).



Low carb example

• Jim is eating a steak, green leafy vegetables, 
olive oil and hummus

- 40g protein
- 10g carbs
- 30g fat

• Calculating insulin with an ICR if 1u:10g
- Carbs 10g ÷ 10 = 1 unit

- Protein 40g ÷ 4 = 10 ÷ 10 = 1units

- Carbs insulin 1unit + protein insulin 1units = 2 
units

- How to deliver:

- Pump: Extended wave over 1 hour

- MDI: After eating

• Adjust timing and amount based on 
experience



Fast acting Insulin vs 
glucose appearance in the blood from 
a low carb meal

Insulin after meal 
prevents going hypo

Glucose from meal better matched 
insulin action

More insulin 3-5 hours after eating to 
match glucose appearance from low 
carb meal
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Walking the talk



Will you adopt any of? 

• Normal is not natural (proven over millions of years of 
evolution)?
- Would my great grandmother recognise it as food?

• Do I have skin in the game - Monkey (Grace & Jude) see 
monkey do
- Am I walking the talk?

• Does my food environment betray my intentions?
- Are my cupboards, fridge and lunchbox filled with normal or 

natural food?



John Pemberton
Diabetes Dietitian

Type 1 D since 2008
johnpemberton@nhs.net

(I may not reply as my kids come first, but I will if I can) 

mailto:johnpemberton@nhs.net
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