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Session Educational objectives

1. Learn about the presence of statistical problems in
published studies

2. Identify common signs and symptoms of potential
problemsin various types of statistical tests

3. Learn methods for correctly implementing statistical
analyses of the type commonly found in clinical
publications
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Cellphone use causes cancer Cellphone use causes cancer — maybe

FusLic MEALTH AlS TECHNICA =

Major Cell Phone Radiation Study
Reignites Cancer Questions
Exposure ta nked to tumo tion in rats

SCIENTIFIC
AMERICAN,

Study that found cell phones cause
cancer in rats is riddled with red flags

Researchers strangely release partial results without formal review, cause alarm.

Led by the National Toxicology Program (NTP) under the NIH
Rodents exposed to calibrated RF (GSM and CDMA) radiation for urs/day over 2 years

Division into groups by SAR exposure
Association between exposure and cardiac schwannoma in male rodents (no association in Incidence of tumor development correlates with age, so the early control death may have
female rodents) magnified the statistical findings

Study was released before complete peer-review on a pre-publication website

Control rats showed less than expected natural rate of tumor incidence and died early

Human studies are mostly one-sided . .
The result of studies of thousands of animals and hundreds of

Publication Year | Study Type # participants Outcome thousands of people, supported by millions of dollars in funding, is that

2010 Interphone Study | Case-control study | ~5000 cases; a we have no definitive answer to the question of cellphone use and
Group ~5000 matched cancer.

controls; *

13 countries

So....

Muilticenter case
control

Pooled analysis of | 1251 cases, 243
2 case control controls
studi

How confident can we be about studies like this:

S for lung cancer: DO?S morning or But...maybe we were onto something in this case.....
afternoon make a difference?
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Radiation Oncology is full of similar studies

Reporting statistical tests has become a requirement

Medicine increasingly relies on p-values p-values just below p=0.05 are over-represented

The distribution of probability values
in medical abstracts: an observational study

Evolution of Rvpﬂr[ingPVMuQs inthe Biomedical Literature,
1990-2015
Conclusions:

p-values immediately below 0.05 appear to
be over-represented in the literature
relative to their expected frequency

Shows evidence of systematic error
including publication bias, selective
reporting, methodological errors, or fraud.

Try it yourself: there are many ways to achieve a

N The ASA's statement on p-values: context, process,
desired story

and purpose

Ronald L. Wasserstein & Nicole A. Lazar
F 1v ETh 1 rt v E lg ht 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

Hack Your Way To Scientific Glory

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

http:/ffivethirtyeight com/features/science-isnt-bj hypothesis.
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One study’s result is not necessarily the truth

RESEARCH ARTICLE
PSYCHOLOGY

What we think is the truth often T Estimating th ducibility of
) . '4St]“la[ll’lg the reproducibility o
can't be replicated psychological science

The number of retractions is sharply rising

Same Data, Different Conclusions
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Equally likely

Many medical physicists
receive little training in
practical statistics as applied

A lack of statistical fluency may
to clinical outcomes studies

be part of the problem

However...these studies are at
the heart of our profession.
How to recognize when the
statistics don't quite add up?
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But...we can learn to be better




