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Drug Calculations
Practice Workbook for Recruitment
Introduction
As part of the selection process all registered Nursing, Midwifery and Allied Healthcare Professional positions will be subject to a Drug Calculation test. 

This workbook is designed to provide Nurses, Midwifes and Allied Healthcare Professionals with the knowledge and skills to safely and effectively undertake numeracy based tasks that they may be required to perform in practice.
Please note that this workbook will only be available to access during the advertising stage. We therefore recommend that you either print or save this document for future reference. 

Section 1

Using S.I Units for Conversion 

S.I Units is another name for the metric system of measurement. The aim of the metrication is to make calculations easier than with the imperial system.  
S.I Units are now recognised as the standard system for measurement across the world. The S.I Unit defines a base unit for a particular measurement e.g. gram for measuring weight.

This module will take you through each of the four conversions needed to undertake drug calculations, they include:

· Grams to Milligrams 

· Milligrams to Micrograms 

· Micrograms to Nanograms 

· Litres to Millilitres

The following information will show you how to do each of the conversions and also how to convert the opposite way i.e. from grams to milligrams as well as milligrams to grams.
Grams to Milligrams Conversion 
The conversion rate from grams to milligrams is 

1g (gram) = 1000mg (milligrams)

To convert grams to milligrams you must multiply by 1000.

To convert milligrams to grams you must divide by 1000.
Examples
	0.3g into mg = 0.3 x 1000 = 300mg

2.67g into mg = 2.67 x 1000 = 2670mg


	700mg into g = 700 ÷ 1000 = 0.7g

1450mg into g = 1450 ÷ 1000 = 1.45g



Milligrams to Micrograms Conversion 

The conversion rate from milligrams to micrograms is 

1mg (milligram) = 1000mcg (micrograms)

To convert milligrams to micrograms you must multiply by 1000.

To convert micrograms to milligrams you must divide by 1000.

Examples
	1.6 mg into mcg = 1.6 x 1000 = 1600 mcg

0.36 mg into mcg = 0.36 x 1000 = 360 mcg




	34 mcg into mg = 34 ÷ 1000 = 0.034 mg

3200 mcg into mg = 3200 ÷ 1000 = 3.2 mg




Micrograms to Nanograms Conversion
The conversion rate from micrograms to nanograms is

1mcg (microgram) = 1000ng (nanograms)

To convert micrograms to nanograms you must multiply by 1000.

To convert nanograms to micrograms you must divide by 1000.

Examples
	6.7 mcg into ng = 6.7 x 1000 = 6700 ng

0.09 mcg into ng = 0.09 x 1000 = 90 ng




	6 ng into mcg = 6 ÷ 1000 = 0.006 mcg

600 ng into mcg = 600 ÷ 1000 = 0.6 mcg



Litres to Millilitres Conversion 

The conversion rate from litres to millilitres is 
1L (litre) = 1000ml (millilitres)

To convert litres to millilitres you must multiply by 1000.

To convert millilitres to litres you must divide by 1000.

Examples
	5L into ml = 5 x 1000 = 5000ml

0.7L into ml = 0.7 x 1000 = 700ml




	420ml into L = 420 ÷ 1000 = 0.42L

1500L into L = 1500 ÷ 1000 = 1.5L




Questions

Question A
Convert 1100 nanograms to micrograms?

[image: image1.wmf]  0.11mcg 

[image: image2.wmf]  11mcg 

[image: image3.wmf]  1.1mcg 

[image: image4.wmf]  110mcg 

Question B
Convert 7.5mg to micrograms?

[image: image5.wmf]  7500mcg 

[image: image6.wmf]  750mcg 

[image: image7.wmf]  0.0075mcg 

[image: image8.wmf]  0.075mcg 

Question C
Convert 0.35g to mg

[image: image9.wmf]  35 micrograms 

[image: image10.wmf]  35 milligrams 

[image: image11.wmf]  350 micrograms 

[image: image12.wmf]  350 milligrams 

Question D
Convert 150 milligrams to grams?

[image: image13.wmf]  150000 grams 

[image: image14.wmf]  1500 grams 

[image: image15.wmf]  15000 grams 

[image: image16.wmf]  0.15 grams

Answers found on page 15
Section 2
Using Percentages (%)

Solutions used in nursing are sometimes prepared as percentage solutions.  Think of 5% glucose, a common intravenous solution, in most cases, the % is simply a descriptive label indicating, in this case, that there are 5 parts of glucose per 100 parts of water.  ‘Per cent’ literally means ‘per 100’.

Some drugs, particularly local anaesthetics, come in different percentage solutions.  As they are usually prescribed in either milligram per kilogram or microgram per kilogram, the nurse needs to recognise what the % label means.

Examples

	How many mg per ml is there in 1% drug A? 
1% = 1g in 100ml = 1000mg in 100ml
If 100ml contains 1g, 1ml contains 0.01g= 10mg

Therefore, 1% drug A is equivalent to 10mg per ml.



	How much drug B is in 400ml of 10% drug B solution?

1% = 1g in 100ml

10% = 10g in 100ml
10% = 40g in 400ml
10g x 4 = 40g drug B in 400ml of 10% drug B solution.


Questions
	Question A : In 0.2% drug A, how many mg/ml is there?

Answer______________________


	Question B: In 5% drug A, how many mg/ml is there?

Answer______________________


	Question C: How much Dextrose is in 500ml of 5% Dextrose?
Answer______________________


	Question D: How much Dextrose is in 1000ml of 5% Dextrose?

Answer______________________


Answers found on page 15

Section 3
Drugs in Tablet Form

On a drug round, you may be given the total dose a patient is to receive.  This section will show you how to calculate the amount of tablets to be given to the patient to give the required dose.

The formula is:

	The number of tablets
	=
	Amount prescribed

	
	
	Amount in each tablet


Alternatively,

The prescription is the total quantity to be given or “what you want”.

The availability is the quantity in each tablet or “what you’ve got”.

This giving the formula:

	The number of tablets
	=
	What you want

	
	
	What you’ve got


	Example

A patient is prescribed 80 mg of drug Y; the tablets are available as 40mg each.  How many tablets are required?

What you want = 80mg

What you’ve got = 40mg

Therefore:

The number of tablets

=

80mg

=

2 Tablets

40mg




	Example
A patient is prescribed 1.5g of a drug that is available in 500mg tablets.  How many tablets are required?

A very important point about performing dosage calculations is that the prescribed amount and the availability must be in the same units.  In this case we could convert 500 milligrams into grams or 1.5 grams into milligrams.

1.5g = 1500mg

So now we have both of the things we need

What you want = 1500mg

What you’ve got = 500mg
The number of tablets

=

1500mg

=

3 Tablets

500mg




Drugs in Liquid Form
When drugs are in liquid form, the availability is given in terms of the concentration of the solution or suspension.  As an example, drug X is available as 50mg/ml.  This means that 50 milligrams of drug X are dissolved in every millilitre of liquid.

If the quantity of the drug to be given is known, and the concentration of the drug in solution is known, we can calculate the volume of liquid required.  We can adapt our previous formula for tablets to read:

	Number of measures
	=
	Amount prescribed

	
	
	Amount per measure


	Example

A drug is available as 25mg/ml and 75 mg is required. What volume will be given in ml?

The amount prescribed is 75mg.

The amount per measure is 25mg.

The number of measures

=

75mg

=

3 measures

25mg

As each measure is 1ml, we should give 3ml.



Sometimes the drug may be available in other concentrations, such as 10mg/5ml.  The 5ml is the unit measure so the way to calculate the quantity is exactly as it was in the previous example.

	Example

Drug C is available as 25mg/5ml and we need to give the patient 50mg.  What volume of the liquid should be given?

The amount prescribed is 50mg.

The amount per measure is 25mg.

The number of measures

=

50mg

=

2 measures

25mg

This time each measure is 5ml, so the quantity required equals 5ml x 2=10ml


There is a formula which combines both the two stages above to calculate the volume rather than the number of measures:

	Volume to be given
	=
	Amount prescribed x Unit volume

	
	
	Amount per unit volume


Alternatively,

The prescription is the total quantity to be given or “what you want”.

The availability is the quantity in each tablet or “what you’ve got”.

This giving the formula:

	Volume to be given
	=
	What you want x Unit volume

	
	
	What you’ve got


For the above example this would give the following answer:

	Volume to be given
	=
	50 x 5
	=
	10ml

	
	
	25
	
	


Questions
	Question A: 50mg is prescribed, the tablets are 12.5mg each: how many tablets would you give?

Answer______________________


	Question B: 250mcg is prescribed, the tablets are 62.5mcg each: how many tablets would you give?

Answer______________________


	Question C: The drug is available in 2mg/ml doses and the amount prescribed is 500mcg.  How many ml are required?

Answer______________________


	Question D: The drug is available in 10mg/2ml doses and the amount prescribed is 7mg.  How many ml are required?

Answer______________________


Answers found on page 15

Section 4
Calculating Flow Rates
The rate of flow of fluid down intravenous infusion lines must be regulated and this is often controlled by a device known as an infusion controller.  Some controllers require you to set the flow rate, which is measured in millilitres per hour.  Others require you to set the drop rate, measured in drops per minute.

The formula for the flow rate is:

	Flow Rate(ml/hr)
	=
	Volume(ml)

	
	
	Infusion Time(hours)


	Example

A patient requires 500ml IVI over ten hours.  What is the flow rate in ml/hr?

Volume=500ml, Infusion Time=10 hours, putting this into the formula

Flow Rate(ml/hr)

=

500ml

  =

50ml/hr

10




Calculating Drop Rates
On some types of flow controllers, the size of each drop of liquid given is governed by the internal mechanics of the controller.  This constant quantity gives rise to the “giving set” which is the number of drops which make up every millilitre of fluid delivered.

The two giving sets are:

Wide Bore (Blood) giving set which administers 15 drops per ml.
Narrow Bore giving set which administers 20 drops per ml.
To calculate the drop rate, we need three things:

· The giving set

· Total volume

· Infusion time

The infusion time will nearly always be given in hours but as we require the drop rate to be in drops per minute we have to multiply by 60 to give infusion time in minutes.

The formula for the Drop rate is:

	Drop Rate (drops/min)
	=
	Volume of Fluid (ml)
	x
	Giving Set

	
	
	Infusion Time(min)
	
	


Most of the time the drop rate will not come out as a whole number so must be rounded off.

	Example

500ml of dextrose solution is to be given intravenously.  Using a narrow bore giving set and giving the volume over 12 hours calculate the flow rate in drops per minute.

Volume=500ml, Giving Set=20 drops per ml, Infusion Time=12 hours

Drop Rate

(drops/min)

=

500

x

20

=

13.89

12x60

As this figure must be rounded off the answer is 14 drops per minute (dpm).




Questions

For each of the following questions, round off to the nearest whole number.

	Question A: If a patient requires 250ml in 6 hours, what is the flow rate in ml/hr?

Answer______________________


	Question B: If a patient is to be given 500ml by IVI using a narrow bore giving set over 6 hours, what is the drop rate in dpm?

Answer______________________


	Question C: If a patient is to be given 350ml by IVI using a wide bore giving set over 3 hours, what is the drop rate in dpm?

Answer______________________


	Question D: If a patient requires 100ml in 15 minutes, what is the flow rate in ml/hr?

Answer______________________
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Answers

Section 1
A – 1.1mcg

B – 7500mcg

C – 350mg

D – 0.15g

Section 2
A – 2mg

B – 50mg

C – 25g

D – 50g

Section 3
A – 4

B – 4

C – 0.25ml

D – 1.4ml

Section 4
A – 42mls/hr

B – 28dpm

C – 29dpm

D – 400ml/hr
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