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Basal-Bolus Insulin with Multiple Daily Injections 
 
What is the Basal-Bolus approach? 
 
A Basal-Bolus approach to diabetes management tries to imitate what happens in 
a person who does not have diabetes.  
 
Long-lasting insulin, called « Basal », is in charge of glycemic control at night 
and in between meals. The names of those insulins are: Lantus, Levemir, Basaglar, 
Toujeo, and Tresiba.  
 
Fast-acting insulin, called « Bolus », is taken before carbohydrate-containing 
meals and snacks.  The amount of insulin is adjusted based on the grams of 
carbohydrate someone eats using an Insulin-to-carbohydrate ratio or can be used 
with an insulin scale. Those insulins are called NovoRapid, Humalog, Fiasp, and 
Actrapid. 
 
Intermediate-acting insulin such as Humulin N or NPH is often taken in 
conjunction with fast-acting insulin. Intermediate acting insulins start to act within 
the first hour of injecting, followed by a period of peak activity lasting up to 7 
hours. When changing to the basal-bolus approach, this intermediate-acting insulin 
is removed and replaced by a lunch time fast-acting insulin.  
 
 
What are the benefits of Basal-Bolus Insulin? 
 
Basal-Bolus insulin allows more flexibility with amounts and timing of food. As with 
other insulin regimens, the goal of using basal-bolus insulin is still to keep blood 
sugars in a healthy range as often as possible. 
 
A Basal-Bolus approach can be useful if you: 
- Are having difficulties with overnight blood glucose control. 
- Are finding that NPH / Humulin N action is difficult to predict and control.   
- Want to sleep in sometimes.  
- Desire more flexibility in meal and snack times. 
- Would like to vary the amount of carbohydrate at meals and snacks. 
- Plan to travel across time zones or do shift work.  
- Would like to have more options for sports management. 
- Would like to make sick day management easier.  
 
 
To benefit from a Basal-Bolus approach, you need the motivation to: 
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- Give insulin at least 4 times each day; therefore the child needs to self-inject at 

school lunch or have someone doing it for him.  
- Monitor your blood sugars using a finger stick or a continuous glucose 

monitoring system (i.e. Dexcom, Freestyle Libre, etc.) at least 4 times per day. 
- Record and review blood sugars and make proper insulin adjustments by yourself 

or with the help of your diabetes team. 
 

Comparison of the two insulin regimens 
 
1) Insulin regimen with intermediate-acting insulin such as Humulin N or NPH (no 

lunch insulin injection).   
 

 
 
 
 
 
 
 
 
  Breakfast Lunch 

(No injection) 
  Dinner          Bedtime 

 
2) Basal-Bolus insulin with multiple daily injections. 
 
 
 
 
 
 
 
 
 
 
  Breakfast     Lunch      Dinner   Bedtime 
 
Legend: 

The yellow start        represents an insulin injection. 

The blue arrow               represents long-lasting insulin. 

The green arrow             represents intermediate-acting insulin. 

The red arrow        represents fast-acting insulin. 

Insulin-to-carbohydrate Ratio & Correction 
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This is a method that replaces the insulin scale and the diet. It offers more flexibility to the 

meal by making it possible to vary the quantity of insulin administered according to the 

number of carbohydrates consumed. The ratio can only be used with meals (or snacks) 

that are covered by fast-acting insulin (e.g. NovoRapid, Humalog). This technique cannot 

be used for a meal covered by intermediate-acting insulin (NPH, Humulin N). 

We call "Food Bolus" the amount of fast-acting insulin given to cover carbohydrates with a 

meal or snack. We call "Correction Bolus" the amount of fast-acting insulin given to correct 

hyperglycemia. These two boluses are calculated separately but will be added together and 

given in a single injection if given before a meal, which we will then call "Total Bolus". 

 

FOOD BOLUS 

If you are interested in starting this method, please contact the nurses to request a new 

pen that offers 0.5 units of fast-acting insulin if you do not already have one. It can be 

mailed to you. An insulin to carbohydrate ratio is used to calculate the amount of fast-

acting insulin for a meal or snack that contains carbohydrates. This ratio estimates the 

amount of carbohydrates covered by 1 unit of insulin. For example, a 1: 10 ratio means 

that 1 unit of insulin is needed for every 10g of carbohydrates. 

People can have different ratios depending on their needs. Also, the same person may have 

a different ratio from one meal to another. It is common to need more insulin to cover the 

carbohydrates eaten at breakfast compared to lunch and dinner. It is also common to use a 

smaller amount of insulin to cover a snack eaten before bed. 

 

The formula for calculating how much fast-acting insulin is needed to cover carbohydrates 

is as follows: 

 

Carbohydrates from the meal 

Carbohydrates covered by 1 unit of fast-acting insulin 

Example: 

Carbohydrates from the meal = 65g 

Ratio = 1/10 

 

Food Bolus = 65g ÷ 10 = 6.5 units 

 

CORRECTION BOLUS 
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Two techniques can be used to calculate a blood sugar correction. The first, the correction 

scale, is easier to understand, but slightly less precise than the second. The second 

technique, the correction formula, is often encouraged when the child wants to go on an 

insulin pump, since it is the technique used by the pump. 

 

Technique 1 : Correction scale 
 

Blood sugar Rapid insulin (example) 
< 4.0 -1 

4.0 – 8.0  
(valeurs cible) 

0  
(aucun besoin de correction) 

8.0 – 12.0 + 1 
12.0 -17.0 + 2 

> 17.0 + 3 
 
Technique 2 : Correction Formula 

 
          Measured blood sugar – Blood sugar target_____  

Insulin sensitivity 
 
Measured blood sugar = Value appearing on the glucometer or the continuous glucose 
meter (ex: Dexcom, Freestyle Libre). It is often about blood sugar at mealtime. 
 
Target = Desired blood sugar 4 hours after the injection, when the fast-acting insulin has 
finished working. This value is 6.0 mmol / L (average between 4.0 mmol / L and 8.0 mmol / 
L), but can be higher depending on the time of day or your comfort zone. 
 
Insulin sensitivity = Estimated how much blood sugar goes down when 1 unit of fast-
acting insulin is given. This value varies from person to person and will be calculated by your 
diabetes team. For example, after receiving 1 unit of fast-acting insulin, one person can go 
down to 2.0 mmol / L, while another can go down to 7.0 mmol / L. 
 
Example: 

Current blood sugar = 12.8 mmol / L 

Target blood sugar = 6.0 mmol / L 

Insulin sensitivity = 5.0 mmol / L 

è Correction Bolus = (12.8 - 6) ÷ 5 = 6.8 ÷ 5 = 1.36 units 

 

To encourage practice and good habit, we suggest that you to always calculate a Correction 

Bolus Correction, even if the blood sugar level is within the target (between 4.0 mmol / L 

and 8.0 mmol / L). 
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TOTAL BOLUS 

 

The Total Bolus is the amount of insulin calculated following the addition of the Food Bolus 

and the Correction Bolus. 

 

It is important to keep the decimals (numbers after the decimal point) until the end and to 

round off only the Total Bolus. For security reasons, we recommend that you round down 

(Ex: Total Bolus = 4.79 units = 4.5 units). 

 

Food Bolus +    Correction Bolus    =    Total Bolus 

 


