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“Furthermore, among the six categories of deaths from vascular causes, 
there was no significant excess in the aspirin group within any single 
category that would counterbalance the deficit in fatal myocardial 
infarction (5 in the aspirin group and 18 in the placebo group).”
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Fundamental Problems of 
Statistical Significance Testing

1. Significance testing is based on the P-value, 
which is a confounded measure:  it mixes 
effect size with precision

2. It is not possible to measure two things with 
one number

3. Significance testing reduces the quantitative 
P-value to a qualitative measure, yes/no
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Confidence Intervals

A confidence interval is a range of hypothesized 
parameter values for which the p-values testing 
those hypotheses are greater than a specified 
level.

If we measure RR, for example, the 90% CI for a 
RR is the range of RR values for which the 
corresponding p-values would be greater than 
0.1.
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Confidence Interval or
P-value Function

Confidence Interval or 
P-value Function
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Calculation Errors in Meta-Analysis

(Messori et al., Ann Intern Med 1993;118:77-78)

The recent paper by Hommes and colleagues reports a meta-
analysis of six randomized trials comparing subcutaneous 
heparin with continuous intravenous heparin for the initial 
treatment of deep vein thrombosis....The result of our calculation 
was an odds ratio of 0.61 (95% CI, 0.298 to 1.251; P > 0.05); this 
figure differs greatly from the value reported by Hommes and 
associates (odds ratio, 0.62; 95% CI, 0.39 to 0.98; P < 
0.05)....Based on our recalculation of the overall odds ratio, we 
concluded that subcutaneous heparin is not more effective than 
intravenous heparin, exactly the opposite to that of Hommes and 
colleagues....

CI/P-value Functions: 
Hommes et al. and Messori et al.

Odds Ratio
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Inference by 
Statistical Significance

Effect in Men:          RR = 2.6  95% CI:  1.1 – 6.0

Effect in Women:    RR = 2.1  95% CI:  0.9 – 5.0

CI/P-value Function:
Women’s Health Study
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CI/P-value Function:
Women’s Health Study

CI/P-value Function:
Women’s Health Study
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CI/P-value Function:
Alcohol and Cognitive Impairment
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CI/P-value Function:
Alcohol and Cognitive Impairment

Statistical Significance
in the News
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Statistical Significance
in the News

“Boston Scientific's claim was based on a flawed statistical 
equation that favored the Liberte stent, a Journal analysis has 
found. Using a number of other methods of calculation --
including 14 available in off-the-shelf software programs --
the Liberte study would have been a failure by the common 
standards of statistical significance in research.”

Statistical Significance
in the News

“Scientists generally regard studies with p-values above 5% to be 
failures, and medical journals typically won't publish them.... 

“[T]he Journal's calculations found that the Liberte study's p-value 
was about 5.1%.   Although the difference seems small -- 0.2 of a 
percentage point -- it is the difference between success and failure 
for a product on which Boston Scientific has spent some tens of 
millions of dollars.”
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Statistical Significance
in the News

Criticism of 
Sigificance Testing is Not New

1919:  Edwin Boring criticizes early use of 
statistical significance testing

1957:  Lancelot Hogben describes logical 
and practical errors in theory and 
teaching of statistical significance 
testing

1970:  Morrison Henkel publish 
compendium entitled “The 
Significance Test Controversy”
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Criticism of Sigificance Testing

The statistical significance test “does 
not tell us what we want to know, and 
we so much want to know what we 
want to know that, out of desperation, 
we nevertheless believe that it does!”

-- Cohen (1994) 

Statistical significance testing 
retards the growth of scientific 
knowledge; it never makes a positive 
contribution.
-- Schmidt and Hunter (1997) 

Criticism of Sigificance Testing



14

Null-hypothesis significance testing 
is surely the most bone-headedly 
misguided procedure ever 
institutionalized in the rote training 
of science students... It is a 
sociology-of-science wonderment 
that this statistical practice has 
remained so unresponsive to 
criticism.

-- Rozeboom (1997) 

Criticism of Sigificance Testing

Arguments Offered in Favor of 
Statistical Significance Testing

• Tests and confidence intervals are 
mathematically equivalent.

• In the real world, decisions need to be 
made.  Tests provide a basis for 
decision-making.

• Tradition.
• Need to say something about data.
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P < 0.05


