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CHAPTER 1

LEARNING OUTCOMES

FEELING A BIT RUSTY?

Don’t worry if picking up this book and the word
‘calculations’ gave you palpitations! We'll start nice and
gently and summarise the basics. You may remember
most of this already and feel confident enough to skip
the chapter completely, and go straight to the self-
assessment test in Chapter 2, or you may need to build
up your confidence and reacquaint yourself with the

basics.

Symbols and Signs

-+

+orf

AV

plus or addition sign;

example: 6 + 9 = 15

decrease, subtract or minus sign;
example: 11 -4 =7

multiply or ‘times by’ sign;
example: 9 x 6 = 54

division or ‘divide by’ sign;
example: 25/5 =5

the equals sign; example: 9 x 10 = 90
ratio

greater than

less than

Seeing this sign / means divided by...
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GLOSSARY

DECIMAL

Decimal numbers describe tenths, hundredths and
thousandths of a number. For example, 1.25 is equal to
one whole unit, plus a fraction of one (25 hundredths).

Rounding Decimal Numbers

Sometimes it is necessary to 'round up’ or 'round down’

a decimal number or a whole number. This is particularly
true in infusion drip rate calculations, as it is impossible to
give a 'point’ or part of a drop when setting an infusion rate;
for example, 7.2 drops: how would you get the 0.2? Other
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medication calculations may need to be highly accurate
and incorporate all the 'points’, but as a general rule:

If the number after the point is 4 or less: round down
If the number after the point is 5 or more: round up

This is often known as the 'rule of bs’.
Therefore, 7.2 drops becomes 7 drops only; 2.8 becomes 3.

| get it! Decimal places are numbers to the
right of the decimal point. Example: 5.72
has two decimal places.

Let me show you an example...

39.4 rounds down to 39

2.82 rounds down to 2.8 (one decimal place)
0.864 rounds down to 0.86 (two decimal places)
31.7 rounds up to 32

39.8 rounds up to 40

1.65 rounds up to 1.7 (one decimal place)
0.421 rounds down to 0.42 (two decimal places)

Now, have a go at working some out for yourself: You didn’t
really expect me to do all the work, did you?

Add a zero before the decimal point: for
example, .2 should be 0.2, otherwise it
could be mistaken for 2.
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ACTIVITY

METRIC MEASURES

The metric system is based on multiples of 10.
So, for weight:

NOTE: where medications are concerned micrograms
should not be abbreviated on prescription charts to mcg.
This is due to the abbreviations for milligram (mg) and
microgram (mcg) being quite similar, and they may be mis-
read by the person administering the drug. As a nurse you
may also see , which is another way of writing ‘micro’. So,
Ug means micrograms.

Nanograms and picograms are very small units indeed (and
are very rarely used in prescriptions).
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For volume:

1 litre (L) = 1000 millilitres (mL)

L]

GLOSSARY In drug calculations it is best to work in whole numbers —
that is, 125 micrograms and not 0.125 mg — as fewer
mistakes may be made. Therefore it is necessary to be able
to convert easily from one unit to another. To do this you
have to multiply or divide by a thousand.

Conversion from One Unit to Another

Converting Larger Units to the
Next Smaller Unit

To convert a larger unit to a smaller unit you multiply by 1000.

NOTE: the x symbol means multiply.

Let me show you an example...

eg.

EXAMPLE

Convert 5 g to milligrams: 5 x 1000 = 5000 mg
Convert 0.25 kg to grams: 0.25 x 1000=250 g
This can be done another way, simply by 'bouncing’ the decimal point.

To multiply by 1000 you move the decimal point three places to the right.

NV ZENVZENE
Changing 5 g to milligrams: 5 . 0 0 O0Og =5000mg

Converting Smaller Units to the
Next Larger Unit

To convert a smaller unit to the next larger unit you divide
by 1000.

NOTE: the / symbol = Divided by.
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Let me show you an example...

e.g.

EXAMPLE

Convert 6000 g to kilograms: 6000/1000 = 6 kg

Convert 325 mg to grams: 325/1000 =0.325 g

To bounce using the decimal point method.

To divide by 1000 you move the decimal point three places to the left.

Changing 5000 mg to grams: 5000.0 mg=5g

Once you have written a decimal point in
your result, any noughts at the end of the
answer become unnecessary.

For example: 0.6000 is written as 0.6.

Here is a quick way of remembering this:
going up to larger units: divide and move
decimal place to the left T + « -

going down to smaller units: multiply and
move decimal place to the right | x - —
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PERCENTAGES

Fractions, decimals and percentages all represent parts of a
whole. For example:

50% = 0.5 = %2 = one half

A bag of 5% glucose means that there are 5 parts of
glucose per 100 parts of water. 'Per cent’ means "per 100"




Calculating the Percentage of a Number

number

Value = X percentage required

eg.

EXAMPLE

Finding One Amount as a Percentage
of Another

smaller number % 100
larger number

Percentage =

"



eg.

EXAMPLE

o

ACTIVITY
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NOTE: did you ever wonder how much 0.9% sodium
chloride in grams there is in 1 L of fluid? This is known as
weight in volume, or w/v. We work this out:

[e)
°'9é’x 1000 mL=9 g

In a 50 mL bag of fluid, this would equate to 0.45 g
(or 450 mg).
0.9%

x50mL=045¢g
100

NOTE: percentage concentrations can be expressed in the
following ways:

w/w weight in weight
w/v weight in volume
v/v volume in volume

Strength of a Solution

This can be expressed as percentage weight versus volume =
number of grams per 100 mL. For example, 30% sodium
chloride = 30 grams in 100 mL.
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Some drugs, such as local anaesthetics, are also presented
in solutions of different percentages. To work out how many
milligrams per millilitre there are in 1% lignocaine, we
already know that 1% means 1 in 100.

Convention tells us that 1 mL is equivalent to 1 g. Therefore,
1% lignocaine means that there is 1 g of anaesthetic in
every 100 mL of the solution. We could also say that there
are 1000 mg of lignocaine in 100 mL of solution.

1 mL of 1% lignocaine will therefore contain:

1000 _ ;o mg/mL

100

Therefore, 1% of lignocaine is equivalent to 10 mg per mL.

FRACTIONS

Many drug calculations require you to work with fractions.
A fraction is a portion of a whole that indicates division into
equal parts. For example: one large tablet cut into quarters:

1 large tablet _ 1
4 4

NOTE: when administering medications, tablets should only
ever be cut into halves, if the tablet is scored (has a line
down its centre). Tablets should never be broken into four
pieces as this is too inaccurate a dose.

Simplifying Fractions

To cancel down (or simplify) a fraction, you will need to
divide the numerator and the denominator by the same
number. This is called a common factor.

Example 1:

2—5 = i Common factor =5

55 11

14



Example 2:
E — i Common factor = 25
225
NOTE:
2.3_4_5
4 6 8 10

These are all the same as i or, expressed another
way, 50%. 2

Changing Fractions into Decimals
Divide the top number by the bottom number.

Example:

%: 4.0 divided by 5 = 0.8
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Fraction

Simple Conversions from Fractions,
Decimals and Percentages

Let me show you something:

ﬂ can be broken down to 110

by removing one zero from the top and one from the bottom.

This can be broken down to ‘2 goes into 2 once, and 2 goes
into 10 five times’. This makes a simplified fraction:

1

5

This is the same as 20%: 20% is one-fifth of 100%, as
there are five lots of 20 in 100%.

How this is

Simplified expressed in

fraction

words Decimals Percentage
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RATIOS

A ratio is a way of describing a mixture of two or more
components. For example, to mix substances A and B in
the ratio 2:1 means that there are two parts of A to every
one part of B, making three parts in total: 2 + 1 = 3.

eg.

EXAMPLE

A strength of a solution may also be given as a ratioas 1 in 4.
This means that 1 part of stock solution has been added in
3 parts of diluted solution.
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EXAMPLE

NOTE: adrenaline for anaphylaxis is expressed as 1:1000.
This means that there is 1 mg for every 1 mL (1 mg/mL),
which is equivalent to 1 gin every 1000 mL. Therefore, if
we were to administer 0.5 mg of the drug, we would need
to give 0.5 mL.

Adrenaline for cardiac arrest is expressed as 1:10000. This
means that there is 1 mgin 10 mL (or 0.1 mg for every

1 mL), or 1 gin 10000 mL. As we administer the whole

10 mL of the drug, we are giving 10 times the volume than
for anaphylaxis situations (10 mL).

See how you get on in Activity 1.5. Don’t go peeking at the
answers: have a go first!
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eg.

EXAMPLE

AVERAGES

An average may be a mode, median, range or mean:

mode: the most common figure in a series of figures;
median: the figure in the centre of a series of values
placed in order;

range: the lowest to the highest value;

mean: most commonly referred to as the 'average’. All
values added together and divided by the number of
units.
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KEY POINTS

21






