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The Role of Statistics in the Scientific Research
Gardenier JS, Resnik DB (2002). The misuse of statistics: concepts, tools,
and a research agenda. Accountability in Research9, 65-74.

Define a problem or
question

v

Review literature

Statistics methods
¢ Measurement tools and
models

Develop a hypothesis

v

Design experiments
or other tests Revise or modify
¢ protocol or
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Collect and record
data

v

Analyze and interpret
data

¢ A 4

Disseminate
research results

Replication of results

A 4

A

Peer review

A 4 \ 4

Public understanding of Scientific impact of
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Design Issues |l
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Ethics and Sample Size Determination
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Statistical Errors in Hypothesis Testing

Truth
Null Hypothesis Alternative Hypothesis
[There is no Difference [There is Difference

(A=B)] (A#B)]

Significant Type | Error Power

Test Difference Detected (a ) (1 -B)

Outcome (A # B)
No Significant No Error Type Il Error (B)
Difference Detected (1-a )

(A = B)




Study Power |

m  Study power is computed given
m  The number of subjects (E2)
m Typelerror(a, M135 2

'IEI'
m Important effect size (H|m &2} 37|)
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How to Handle Outliers
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Simpson's Paradox
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Simpson's Paradox
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Simpson's Paradox
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From P—-values To Interval Estimation |
(Getting Past the Statistical Referee)
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From P—-values To Interval Estimation |l
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Data From a Hypothetical Randomized Controlled Trial
of Treatment A Compared With Standard Care

i |
No. (%) of Patients

, Risk Ratio
Treatment A Standard Care (95% Confidence
Outcome (N = 800) (N = 1200) Interval)
Death 18 (2.3) 54 (4.5) 0.50 (0.30 to 0.85)
Hospitalization 100 (12.5) 230 (19.2) 0.65 (0.52 to 0.81)
Treatment
complications®
None 563 (75.1) 615 (55.0) Reference
1 113 (15:1) 280 (25.0) 0.53 (0.44 to 0.65)
2 Or more 74 (9.9) 223 (19.9) 0.44 (0.34 to 0.56)

*Data on complications were missing for 6.3% of the treatment A patients
and 6.8% of the standard care patients.
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