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Practical "Hypothesis testing"
P2
Read the paper provided for the discussion (Du Prel JB et al., 2009. Confidence
Interval or P-Value? Dtsch Arztebl Int 106:335-339). In groups of four or five, discuss the
following questions:
1. Consider an example from Gardner and Altman (1986) where samples of 100 diabetic
and 100 non-diabetic men of a certain age are compared in a study. A difference of 6.0
mm Hg is found between their mean systolic blood pressures, and the standard error
of this difference between sample means is 2.5 mm Hg.
(a) A two independent samples two-tailed t-test is used and the associated p-value is
0.02. Based on the p-value, would you say this might be due to a real difference, or
that it might be due to chance? Does the p-value provide information about the exact
size and direction of the difference?
(b) The best approximation to the population mean difference is provided by the difference of the sample means, 6.0. How precise is this? Explain why this can be shown
by a confidence interval.
(c) Looking at the confidence interval shown in Figure 1, explain, as in 1a), the
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Figure 1: Systolic blood pressure in 100 diabetics and 100 non-diabetics with mean levels of 146.4 and
140.4 mm Hg, respectively. The difference between the sample means of 6.0 mm Hg is shown to the right
together with the 95% confidence interval from 1.1 to 10.9 mm Hg.

(d) If a systolic blood pressure difference of at least 4 mm is defined as clinically relevant,
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2. Suppose that the same analysis is done using samples half the size, that however have
the same observed mean difference (6.0) and standard deviation (do not confound with
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2. Suppose that the same analysis is done using samples half the size, that however have
the same observed mean difference (6.0) and standard deviation (do not confound
with standard error) of the difference in sample means as in 1a. Similarly to Figure
2
1, means and confidence interval are displayed in Figure 2.

Figure 2: Systolic blood pressure in 50 diabetics and 50 non-diabetics with mean levels of 146.4 and
140.4 mm Hg, respectively. The difference between the sample means of 6.0 mm Hg is shown to the right
together with the 95% confidence interval from -1.0 to 13.0 mm Hg.
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