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Ratios, proportions, percentages, risk and rates

A ratio is simply one number divided by another. If we measure the weight

of a person (in kg/) and the height (in metres), then the ratio of weight to
height® is the Body Mass Index.

Propaortions are ratios of counts where the numerator (the top number)
is a subset of the denominator (the bottom mumber). Thus in a study of
30 patients, 30 are depressed, so the proportion is 30/50 or 0.6. It is usually
easier to express this as a percentage so we multiply the proportion by
100, and state that 60% oI the patients are depressed. A proportion is
known as a misk if the numerator counts events which happen prospec-
tively. Hence if 300 students start nursing school and 15 drop out before
finals, the nsk of dropping out is 15/300 = 0.05 or 5%.
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Rates always have a time period attached. If 600000 people in the UK
die in one year, out of a population of 60000000, the death rate is
600000/60 0000000 or 0.01 deaths per person per year. This is known as the
crude death rate (crude because it makes no allowance for important
factors such as age). Crude death rates are often expressed as deaths per
thousand per year, so the crude death rate is 10 deaths per thousand per
year, since it is much easier to imagine 1000 people, of whom 10 die, than
it is 0.01 deaths per person!
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Table 2.1 Type of delivery for 98 babies admitted to a special care baby unit (Simpson,
2004)

Type of delivery Frequency Percentage
Standard vaginal delivery 38 39
Assisted vaginal delivery 10 10
Elective caesarean section & 8
Emergency cagsarean section 13 13
Emergency caesarean section/ not in labour 29 30
Total 08 100

Reproduced by permission of AG Simpson.
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Table 2.2 Type of delivery and gender of 98 babies admitted to a special care baby unit

(Simpson, 2004)
Type of delivery Gender
Male Female
n (%) n (%)
Standard vaginal delivery 15 (33) 23 (43)
Assisted vaginal delivery 4 (9) 6 (11)
Elective caesarean section 4 (9) 4 (8)
Emergency caesarean section 6 (13) 7 (13)
Emergency cagsarean section/not in labour 16 (36) 13 (25)
Total 45 (100) 53 (100)

Reproduced by permission of AG Simpson.
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Table 2.3 Example of 2 x 2 contingency table with a binary
outcome and two groups of subjects

Outcome Treatment group

Test Control
Positive a b
Negative C d

a+ c b+ d
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Outcome Treatment group
Test Control
Positive a b
MNegative c d
a+c b+d

From Table 2.3, the proportion of subjects with a positive outcome under
the active or test treatment is pr.., = ?_ ‘and under the control treatment

B
b+d

a—+c

13 PControl =
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The difference in proportions is given by

dpn:p = PTet — PcControl-

In prospective studies the proportion is also known as a risk. When one
ignores the sign, the above quantity is also known as the absolute risk dif-
ference (ARD), that is

ARD = | peontml = Prestl

where the symbols |-| mean to take the absolute value.
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If we aﬂticipate that the treatment to reduce some bad outcome (such
as deaths) then it may be known as the absolute risk reduction (ARR.).
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The risk ratio, or relative risk (RR), is

RR= PIE-E.t,"IIFE-:-ntr-:-I -
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Table 2.4 Smoking cessation rates at one year in patients with coronary heart disease

Stopped Intervention Control
Smoking
n % n %o
Yes 37 37 44 37
No 43 43 74 63
100 100 118 100

From Qmuist-Paunlen and Gallefess (2003). Randomised controlled tnal of smoking cessation inter-

vention after admission for coronary heart disease. British Medical Joumal, 327, 1254-1257: repro-
duced by permission of the BMJ Publishing Group.
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