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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).”
NEJM 1988; 318:262-264

Physician’s Health Study

Aspirin
N= 11,037

Placebo
N=11,034 RR 95% CI

Acute MI 5 18 0.25 0.11—0.56

Stroke 6 2 3.00 0.75—12.0

Ischemic Heart Disease 9 8 1.08 0.42—2.8              

Sudden Death 13 9 1.49 0.65—3.4 

Other Cardiovascular 10 6 1.79 0.67—4.76

Other Cerebrovascular 1 1 1.00 0.06—16.0
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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).”
NEJM 1988; 318:262-264

Physician’s Health Study

Aspirin
N= 11,037

Placebo
N=11,034 RR 95% CI P-value

Acute MI 5 18 0.25 0.11—0.56 0.006

Stroke 6 2 3.00 0.75—12.0 0.16

Ischemic Heart Disease 9 8 1.08 0.42—2.8              0.81

Sudden Death 13 9 1.49 0.65—3.4 0.40

Other Cardiovascular 10 6 1.79 0.67—4.76 0.31

Other Cerebrovascular 1 1 1.00 0.06—16.0 1.00

Total Cardiovascular 44 44 0.99 0.65—1.5 0.99
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JAMA 2017;317(15):1544-1552. doi:10.1001/jama.2017.3415

Serotonergic Antidepressant Use During 
Pregnancy and Autism
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CONCLUSION: “…antidepressant exposure compared with no exposure 
was not associated with autism spectrum disorder….”

JAMA. 2017;317(15):1544-1552. doi:10.1001/jama.2017.3415

Serotonergic Antidepressant Use During 
Pregnancy and Autism
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1. Significance testing is based on the P-value, which is a 
confounded measure:  it mixes effect size with precision

2. It is problematic to measure two things with one number

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

Fundamental Problems of Statistical Significance 
Testing
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Statistical Significance

AHRQ Definition of Statistical Significance

Definition: A mathematical technique to measure whether the 
results of a study are likely to be true. Statistical significance is 
calculated as the probability that an effect observed in a research 
study is occurring because of chance. Statistical significance is 
usually expressed as a P-value. The smaller the P-value, the less 
likely it is that the results are due to chance (and more likely that 
the results are true). Researchers generally believe the results are 
probably true if the statistical significance is a P-value less than 
0.05 (p<.05).
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Statistical Significance
Definition: A mathematical technique to measure whether the 
results of a study are likely to be true. Statistical significance is 
calculated as the probability that an effect observed in a research 
study is occurring because of chance. Statistical significance is 
usually expressed as a P-value. The smaller the P-value, the less 
likely it is that the results are due to chance (and more likely that 
the results are true). Researchers generally believe the results are 
probably true if the statistical significance is a P-value less than 
0.05 (p<.05).

AHRQ Definition of Statistical Significance
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P-value

0                      P-value                           1 
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P-value
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Meaning of P-value
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Memory Game
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Confidence Interval or P-value Function
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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.

Correspondence Between P-values and 
Confidence Intervals
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Confidence Interval or P-value Function
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Confidence Interval or P-value Function
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Confidence Interval or P-value Function
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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....

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

Calculation Errors in Meta-Analysis
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CI/P-value Functions:
Hommes et al. and Messori et al.

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



34

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
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CONCLUSION: “…antidepressant exposure compared with no exposure 
was not associated with autism spectrum disorder….”

(JAMA. 2017;317(15):1544-1552. doi:10.1001/jama.2017.3415)

Serotonergic Antidepressant Use During 
Pregnancy and Autism



36

CI/P-value Functions: Antidepressants and Autism

Adjusted HR

Adjusted HR

IPW Adjusted HR
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1. You can use episheet:
http://krothman.org/episheet.xls

2. The only input required is the lower bound and the upper 
bound of a confidence interval.

How to Generate a P-value Function
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Criticism of Significance 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”

1997:  William W. Rozeboom: 

“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.”



Stang et al., EJE 2016
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1. P-values can indicate how incompatible the data are with a 
specified statistical model.

2. P-values do not measure the probability that the studied 
hypothesis is true, or the probability that the data were produced 
by random chance alone.

3. Scientific conclusions and business or policy decisions should 
not be based only on whether a p-value passes a specific 
threshold.

4. Proper inference requires full reporting and transparency.

5. A p-value, or statistical significance, does not measure the size 
of an effect or the importance of a result.

6. By itself, a p-value does not provide a good measure of 
evidence regarding a model or hypothesis.

ASA Statement: Six Principles
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P < 0.05
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Thank You
Questions?
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Generating knowledge and providing greater 
understanding so that you—and those who regulate, 
pay for, prescribe, and use your products—can make 
better decisions.

rtihs.org
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Contact Us

Kenneth J. Rothman
krothman@rti.org
@ken_rothman

Heather Danysh
hdanysh@rti.org
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