
INTERPRETATION OF STATISTICAL 
ANALYSIS

USING p-VALUES AND CONFIDENCE 
INTERVALS

If we wish to investigate a hypothesis, there are two ways to do it. Firstly, we can prove 
the hypothesis correct. Secondly, we can disprove the hypothesis. The latter is generally 
easier. We generally construct a null hypothesis which states that there is no difference 
between groups or no association between variables. We measure the strength of 
evidence against the null hypothesis by calculating the p-value.

The reason we need to do this is because there is always some inherent variability 
between population groups. For example, if we were to look at smokers. We know that 
smoking causes lung cancer, but not all smokers will develop lung cancer. There are 
factors which influence this.

The smaller the p-value the stronger the evidence against the null hypothesis. If the p-
value is large (>0.1) then the data do not provide evidence against the null hypothesis, 
since there is a reasonable chance that the observed difference could be simply the result 
of of sampling variation. If the p-value is small (<0.001) then we can say with a reasonable 
degree of certainty that the difference did not result from sampling variation and this 
provides strong evidence against the null hypothesis. 

Hypothesis tests have often been called significance tests. We say that, if the p-value is 
less than a certain amount, that this is a “statistically significant” result. Interoperation of 
the p-value is fraught with potential problems. We will look at a few of these.

Firstly, remember that the 05% confidence interval is based on the same arbitrary 
value as the 0.05 threshold. 
This means that if P<0.05 then the 95% confidence interval will not contain the null 
value.
However, interpretation of the confidence interval should rather focus on the range 
and potential importance of the values in the interval, not whether or not it contains 
the null value….

Remember too that the size of the p-value depends on the sample size. The 
implications of this are 

that, in small studies, potentially important differences may be denoted as 
non significant and ignored if the p-value is more than 0.05.

All statistically significant findings are assumed to result from real treatment 
effects, where by definition, 5% of comparisons where the null hypothesis is 
true will result in a p value of 0.05.

All statistically significant findings (P<0.05) are assumed to be of medical 
importance whereas, given a sufficiently large sample size, even an 



extremely small difference in the population will be detected as different 
from the null hypothesis value.

How can we now use the p-value and confidence intervals to interpret the results of our 
analysis?

A confidence interval gives us a range of values between which we are reasonable 
sure the true population difference lies.
A P-value tells us the strength of evidence against the null hypothesis i.e that the 
true difference in the population is zero.

The confidence interval and the p-value are closely related. They are both derived 
from the size of the difference and its standard error. We can infer that if the 95% 
confidence interval does not contain the null value then the p-value is <0.05. The 
converse is also true.

If, for example the 99% confidence interval does not contain the null value then the 
p-value must be less than 0.01. Make sense?

For any given sample population, the larger the sample size, the narrower will be 
the confidence interval, the larger the test statistic, and the smaller the p-value.


