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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 

problems in various types of statistical tests 

3.Learn methods for correctly implementing statistical 

analyses of the type commonly found in clinical 
publications

The truth is hard to come by
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Cellphone use causes cancer

http://www.cancer.gov/about-cancer/causes-prevention/risk/radiation/cell-phones-fact-sheet

Cellphone use causes cancer – maybe?

http://arstechnica.com/science/2016/05/study-that-found-cell-phones-cause-cancer-in-rats-is-riddled-with-red-flags/

Study released before peer-review

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

early

Incidence of tumor development correlates with age

Early control death magnified the statistical findings
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Publication Year Study Type # participants Outcome

2010 Interphone Study 

Group

Case-control study ~5000 cases; 

~5000 matched 

controls;

13 countries

No overall risk*

2001 (updated 

2007, 2011)

Danish cohort

study

Cohort study 358,000 No association

2013 (updated 

2014)

Million Women 

Study

Prospetive cohort 

study

791,710 Yes (acoustic

neuroma), then no 

association

2014 CERENAT Multicenter case 

control

447 cases, 892 

matched controls

No association 

with regular use; 

yes association 

with heaviest use

2011 Swedish pooled 

analysis

Pooled analysis of 

2 case control 

studies

1251 cases, 2438 

controls

Increased risk of 

glioma

Human studies are mostly one-sided

The result of studies of thousands of animals and 

hundreds of thousands of people is that we have no 

definitive answer to the question of cellphone use and 

cancer.

So….

How confident can we be about studies like this:
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SRS for lung cancer: Does morning or 
afternoon make a difference?

D. Rahn, et al., Cancer 177(2), 2011.

But…maybe we were onto something in this case…..



7/30/2016

6

http://jama.jamanetwork.com/article.aspx?articleid=2503172

Medicine increasingly relies on p-values

What we think is the truth often 
can’t be replicated
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http://news.harvard.edu/gazette/story/2016/03/study-that-
undercut-psych-research-got-it-wrong/)

http://projects.iq.harvard.edu/psychology-replications/
Open Science Collaboration, Science, 49, 2015.

One study’s result is not necessarily the truth

http://fivethirtyeight.com/features/science-isnt-broken/#part2
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R. Van Noorden, Nature, 478, 2011.

The number of retractions is sharply rising

A lack of statistical fluency may 
be part of the problem
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HTTP://XKCD.COM/1132

Many medical physicists 

receive little training in 

practical statistics as applied 

to clinical outcomes studies

However…these studies are 

at the heart of our profession.

How to recognize when the 

statistics don’t quite add up?

p-values just below 0.05 are over-represented
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http://fivethirtyeight.com/features/science-isnt-broken/#part2

There are many ways to achieve a desired story

But…we can learn to be better


