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Why You Matter
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“Policies built on objective data and credible analyses 
serve all of us by eliminating political whims from the 
equation… Government statistics level the playing field 
by giving everyone — Republican and Democrat, family 
farmer and agribusiness — the same set of facts.”
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Statistics Is On the Front Page



“…don’t just publish your 
research – publicize it. 
Scientists simply can’t be silent, 
or else science truly will be 
silenced.”

Christopher Coons
Senator, D-CT
Editorial: Scientists can’t be silent
Science, August 4, 2017
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If You Want to Have an Impact, 
Consider the BIG Picture

CER 
Studies 

Adapted from E. Rich 
presentation

Research on 
using CER
findings in 

practice 

Infrastructure  for 
Comparative 
Effectiveness 

Research (CER)

Polices to 
promote 
using CER 

Evidence-
Based, 

Affordable, 
Impactful 

Health care
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What You Say and 
How You Say It 

Matters

Correlation is not 
causation … and 
sample size never 
trumps design

Messerli, NEJM, 2012 
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“The field of Statistics is at a crossroads: we either flourish 
by embracing and leading Data Science or we decline and 
become irrelevant. In the long run, to thrive, we must 
redefine, broaden, and transform the field of Statistics. … 
by reimagining our educational programs, rethinking 
faculty hiring and promotion, and accelerating the cultural 
change that is required.”
NSF Workshop, October 2018, Xuming He

Statistics at a Crossroads: 
Who is for the Challenge? 
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• The central role of practice
• Emphasis on impact
• Research for better practice
• Embracing grand challenges
• Broader metrics of 

methodology evaluation
• Training in modern skills

Statistics at a Crossroads: 
Major Findings
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A Nonlinear CareerHead, RAND Statistics Group
VP, Statistics and Epidemiology, RTI 
Chair, Biostatistics, University of Pittsburgh
Dean, College of Science, Virginia Tech
Interim Director, Fralin Life Sciences 

Institute, Virginia Tech
2009 ASA President
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“Instead of focusing on a “big data revolution,” perhaps it 
is time we were focused on an “all data revolution,” where 
we recognize that the critical change in the world has 
been innovative analytics, using data from all traditional 
and new sources, and providing a deeper, clearer 
understanding of our world.”
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• Get involved early in the process 
• Collaborate with scientists
• Communicate with policy-makers
• Acknowledge the politics
• Be a leader and purposefully put 

yourself at the center of issues, and 
create value by acting on data and 
statistical reasoning

Statisticians Need to Do 
“BIG Statistics”
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To be world leaders in 
transdisciplinary science,         
grounded in fundamental disciplines, 
fueled by data, focused on discovery,                         
and directed at decisions.

Science is inherently Ut Prosim.
14



Ephedra: Efficacy and Side Effects
• Baltimore Orioles pitcher Steve 

Bechler dies on February 17, 2003; 
ephedra is implicated

• "This was certainly a  preventable death; 
it didn't have to occur, this kind of 
tragedy," said Broward County's chief 
medical examiner (CBS News)

• Public Citizen asks Health and Human 
Services Secretary to ban ephedra
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Examine safety using adverse event data from:
• Clinical trials

• Good internal validity; limited generalizability
• Limited power

• Case reports, FDA MedWatch and Metabolife databases
• Observational datasets
• Poor data quality
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APHA, 17
17
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Event Classification Criteria
• Documentation of the event

• Documentation that ephedra or ephedrine was consumed 
within the prior 24 hours (by report or toxicology examination)

Possible Sentinel Event

• Other potential causes 
exist or were not 
effectively excluded
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Sentinel Event

• Documentation that 
other potential causes of 
the adverse event were 
evaluated and excluded



A 22-year-old female collapsed and died… She had a 
history of asthma that was … “well-controlled.” She had 
congenital hydrocephalus with a shunt placed. She was 
taking Slacker II. Ephedrine was found in the blood. The 
autopsy report stated that the coronary arteries were free 
of atherosclerosis… There was no other cause of death. 
The death certificate listed “cardiac arrhythmia due to 
ephedrine-containing diet medication.”

FDA MedWatch Case Report:
Sentinel Event Description
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A 38-year old male collapsed and died after jogging. 
Prior to jogging, he had had a cup of coffee and Ripped 
Fuel supplements. At autopsy, he was found to have 
triple vessel coronary artery disease and mild 
cardiomegaly... 

FDA MedWatch Case Report:
Possible Sentinel Event Description
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Metabolife Case Report:
Insufficient Information to Assess
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Event
# of 

events
% insufficient 
information

# sentinel 
events 

# possible 
sentinel 
events

Death 84 80% 5 12

Heart attack 26 58% 5 7

Stroke 56 59% 11 12

Other cardiac 30 90% 0 3

Other 
neurologic 8 88% 0 1

Seizure 40 73% 4 7
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Whose Standards of Evidence?
Herbal supplements, unlike drugs, are

• Assumed to be safe, but are not required to be 
proven safe

• Scientific standard used to overturn this 
assumption of safety is to demonstrate 
significant or unreasonable risk, not prove that 
an ingredient is unsafe
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FDA published a final rule prohibiting 
the sale of dietary supplements 
containing ephedrine alkaloids:

“Risks are unacceptable in light of any 
benefits that may result from the use of 

these products”
24
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Communicating With Policymakers                  
(and the Press)

• Focus on a small number of conclusions 
and support with strong analyses

• Anticipate 
• Who will focus on which conclusions
• “Spins” by different audiences

• When you speak to journalists, 
politicians are listening

• Illustrate the science
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Morton, Statistical Science, 2005



The Right Clock Speed
• Statistician and policy-maker 

clock speeds differ
• Relevancy requires policy clock 

speed
William Thornton
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“It’s not what we said, it’s not what they heard, 
it’s what they say they heard.”

Barry Nussbaum



You Don’t Have to Be 
a Dean To be  Leader

• Assigned leadership is based on occupying a position in 
an organization

• Emergent leadership is acquired through other people 
in the organization who support and accept that 
individual’s behavior… it is not assigned by position; 
rather it emerges over a period through communication
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What is Leadership

• Statistical leaders purposefully put themselves at the center of 
issues that are critical to their organizations. Using their 
knowledge of the organization, they motivate others to initiate 
change, develop solutions, and create value by acting on data and 
statistical reasoning.
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• The ability to consistently deliver value to 
an organization or cause by inspiring 
people to take a specific direction or action 
when they truly have the freedom or 
choice to do otherwise.



Natalie Crawford’s Leadership Advice

• Always think one level above where 
you are – what serves Virginia Tech, 
not what serves the College of Science

• Follow the money – know where it is 
at all times, understand what you can 
spend it on, and how you can get more
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How to Find Leadership Opportunities
• Volunteer

• Ask for opportunities

• Get a mentor

• Look outside Statistics

• Show your value

• Be self-aware

• Learn and observe formally and informally 30
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People Are All That Matter

116
Staff

419
Faculty

4,305
Undergraduate

600
Graduate
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Some Lessons Learned
• Understand the research question
• Thought experiments first

– What is the optimal design and analysis
– What is the headline

• Understand how and why the data were collected
• Privacy, ethics and your reputation
• Be courageous and ask for help
• Get some shades … and remember work isn’t everything
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Why You Matter
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We are the music-makers,
And we are the dreamers of  dreams;
Wandering by lone sea-breakers,
And s i tt ing by desolate streams;
World- losers  and world-forsakers
On whom the pale  moon g leams:
Yet  we are the movers  and shakers
Of the world for  ever,  i t  seems.  

- O’Shaughnessy

A  “ M o v e r  a n d  a  S h a ke r ”  fo r  Wo m e n  i n  S t a t i s t i c s
G o l b e c k ,  S i g n i f i c a n c e ,  J u n e  2 0 1 9



Sally C. Morton
scmorton@vt.edu

@sallycmorton

Thank You
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