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Taking the ‘P’ out of 
confidence intervals

Chris Cates
MA, FRCGP, DRCOG, General Practitioner in Watford with a 
website on evidence-based medicine at www.nntonline.net

T
he chart below shows the 
results of a Cochrane review 
looking at whether acute 
asthma patients can reduce 
their risk of hospital admission 

depending on whether they use a spacer or 
a nebuliser for beta

2
-agonists.

The totals in the study (bottom line in the 
chart) tell us the relative risk of having an 
admission if a spacer is used is 0.77, with 
a 95 per cent confidence interval of 0.55 
to 1.07 and a P value of 0.11. But what do 
these statistics mean?

The P (for probability) value simply 
indicates how likely it is that the result of the 
study could have arisen by chance alone. 
In this example, a P value of 0.11 means 
the result — a decreased risk of hospital 
admission with spacer — could have arisen 
by chance in 11 out of 100 cases. This shows 
the study has not demonstrated a significant 
difference between the two.

P is considered significant when it is 0.05 
or less. Note that the P value tells us nothing 
about the size of the effect, or the direction 
of it. For this reason, confidence intervals 
are now used more often than P values.

The 95% CI tells us how much the play 
of chance might have altered the result that 
we found. If more patients are studied, this 
chance variation becomes smaller and the 
CI narrows. Here, we can be 95% sure that 
spacers, on average, lie somewhere between 
being 45% better in preventing admissions 
and 7% worse.

This applies to the average effect, and 
does not reflect how variable the response 

may be in individual patients, but it may be 
enough to persuade readers that spacers 
are usually as good as nebulisers in acute 
asthma. Have a look at the review if you are 
keen for more details!

In the August article, I will consider the 
ways the size of a treatment effect can be 
reported in relative and absolute terms.
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In the second of a new series looking at statistical terms, 

Chris Cates explains P values and confidence intervals.
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Spacers versus nebulisers — relative risk of 
admission to hospital in acute asthma

Study Spacer n/N Nebuliser n/N

Adults

Colacone 1/40 0/40

Idris 1/15 1/20

Rodrigo 5/49 4/48

Rodriguez 14/36 17/33

Turner 4/27 5/26

Sub-total 25/176 27/176

Children

Chou 4/71 5/81

Leversha 10/30 18/30

Ploin 3/31 3/32

Williams 2/42 2/18

Sub-total 19/183 28/170

Total 44/359 55/346

Relative risk of admission (95% CI)
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Spacers versus nebulisers

n = number in study arm admitted; N = total number in study arm  

Relative Risk 0.77 
(95% CI; 0.55 to 1.07) 

P = 0.11
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