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Data 
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Data Are … 
• Ubiquitous 
• Increasing in complexity 
• Rapidly expanding in scale 

o Quickly and inexpensively generated by 
emerging technologies 

o Increased storage capacity 
o Increased number of experimental units 
o Increased temporal scales 
o Increased spatial scales 
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Big Data 
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Big Data 
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Big Data 

A Revolution  
• A total of 2.5 quintillion bytes of data were 

generated every day in 2012 alone 
• Decoding...  

o 2.5 trillion megabytes 
o If these units (megabytes) were time...say 

seconds…  
 It would take 4125 years to elapse  
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Big Data 
Electronic medical/health records 
• What type of care would improve 

health outcomes? 
• How to minimize risk for 

readmission? 
• Identify high risk patients  
• from data. 
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Big Data 
Personal smart 
devices 
• Physical activity 
• Medication use / 

compliance 
• Monitor symptoms 

of medical 
conditions 
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Big Data 
Genetic/Genomic Analyses 
• Genetic basis of human 

diseases and traits 
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Big Data 
Neuroimaging 
• Localize brain regions altered 

in neurological or psychiatric 
diseases. 

• Identify precursors of disease 
prior to clinical symptoms. 

• Determine which patients are 
likely to respond to particular 
treatments. 
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Need More than Just Data 
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Need More than Just Data 
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Need: Biostatistics / Statistics 

Bowman, D. 2016 Pipelines into Biostatistics  14 



Biostatistics 
• Recent focus on data science, analytics, etc. 
• Statistical thinking is fundamental to all of 

these areas 
o Rests upon well-established principles of 

estimation, inference, and prediction 
o Head start:  
 Long history…dating back to 1749  
 American Statistical Association was founded in 

1839 (Over 175 years!) 
 Many seminal results established in early 1900’s 
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What is Biostatistics? 
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What is Biostatistics? 
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What is Biostatistics? 

18 Bowman, D. 2016 Pipelines into Biostatistics  



What is Biostatistics? 
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Biostatistics 
Helps to gain insights into health and medicine. 

 
• Quantify uncertainty: how likely or unlikely 

something is to occur (or via variability). 
 

• Detect differences, e.g. between patients treated 
with a new cholesterol lowering medication and 
those receiving standard therapy. 
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Biostatistics 
• Estimate unknown quantities: 

o WHO is at high risk for developing Alzheimer’s disease? 
o WHAT is the safest and most effective dose for a targeted 

cancer therapy? 
o WHERE (in which neighborhoods) are there 

disproportionate levels of environmental pollutants causing 
respiratory diseases and other illnesses? 

o WHEN is the optimal time to intervene with a vaccination to 
protect against widespread outbreak of a potentially fatal 
infectious disease? 

o WHY are the rates for autism increasing?  
 

• Predict, e.g. health outcomes (progression of 
diseases, relapse, cure). 
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Big Data 
Magnetic Resonance Imaging (MRI) 
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Big Data 
Magnetic Resonance Imaging (MRI) 
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Brain Imaging 
• Depression 
• Schizophrenia 
• Bipolar Disorder 
• Social Anxiety 
• Cocaine dependence 
• Parkinson’s Disease  
• Alzheimer’s Disease  
• Stroke Recovery 
• Autism 
• Moral Reasoning 

Cardiac Imaging 
• Recovery following a heart 

attack 
Cancer imaging 
• Breast cancer 

 Early diagnosis 
 Monitoring treatment 

• Prostate cancer 
 

Big Data 
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Biostatistics:  Neuroimaging 
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Biostatistics:  Neuroimaging 
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Predicting future brain 
activity in patients with 
Alzheimer’s disease 



Biostatistics:  Neuroimaging 
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Bowman et al., 2012, NeuroImage 

Age and task-related 
differences in functional 
brain networks using awFC 



Biostatistics:  Neuroimaging 
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Biostatistics:  Neuroimaging 
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Multimodal neuroimaging data 



Biostatistics:  Neuroimaging 
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Bowman et al., 2016, Front in Neurosc 

Markers of PD: 



The Future is Bright 
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Biostatistics 

Best Graduate Degrees for Jobs in 2016: 
• #1: Master’s in Biostatistics 

o Median Salary: $106K 
o Projected Job Growth by 2024: 23% 
o Percent Highly Satisfied: 85% 
o Low Stress: 57% 

• 2. Master’s, Statistics 
• 3. Ph.D., Computer Science 
• 4. Ph.D., Economics 
• 5. Master’s, Applied Mathematics 
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Fortune magazine, 2016 
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My Journey 
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My Educational Background 

Undergraduate 
• Morehouse College, B.S. Mathematics 

o COR (MARC) Program 

 
Graduate 
• University of Michigan, M.S. Biostatistics 
• UNC at Chapel Hill, Ph.D. Biostatistics 
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My Faculty Career 

Emory University 
• Assistant Professor 
• Associate Professor  
• Full Professor 

 
Columbia University 
• Full Professor and Chairman 

Department of Biostatistics 
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Networking 

Professional and Personal Networks 
Parents 

Friends 

Teachers Mentors 

Classmates 

Scholars 
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Diversity 
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Underrepresentation in Academia: 

Faculty 
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Year, sex, and academic rank Total White Black Hispanic Asian 
Pacific 

Islander 

American 
Indian/ 
Alaska 
Native 

Two or 
more races 

Race/ 
ethnicity 

unknown 

Non-
resident 

alien 
2013                     

Total 791,391 575,491 43,188 33,217 71,038 1,208 3,538 5,291 20,013 38,407 

[Pct of Faculty]   72.7% 5.5% 4.2% 9.0% 0.2% 0.4% 0.7% 2.5% 4.9% 

Professors 181,530 148,577 6,665 5,604 15,247 170 573 852 2,323 1,519 

[Pct of Profs]   81.8% 3.7% 3.1% 8.4% 0.1% 0.3% 0.5% 1.3% 0.8% 

[Pct of Faculty]   18.8% 0.8% 0.7% 1.9% 0.0% 0.1% 0.1% 0.3% 0.2% 

Associate Professors 155,095 116,817 8,812 6,381 15,626 183 591 987 2,859 2,839 

[Pct of Assoc. Profs]   75.3% 5.7% 4.1% 10.1% 0.1% 0.4% 0.6% 1.8% 1.8% 

[Pct of Faculty]   14.8% 1.1% 0.8% 2.0% 0.0% 0.1% 0.1% 0.4% 0.4% 

Assistant Professors 166,045 112,262 10,542 7,130 18,070 332 683 1,254 5,695 10,077 

[Pct of Assist Profs]   67.6% 6.3% 4.3% 10.9% 0.2% 0.4% 0.8% 3.4% 6.1% 

[Pct of Faculty]   14.2% 1.3% 0.9% 2.3% 0.0% 0.1% 0.2% 0.7% 1.3% 

Instructors ................... 99,304 73,859 7,448 6,340 4,950 286 879 781 3,180 1,581 

Lecturers ..................... 36,728 27,453 1,728 2,015 2,403 33 117 295 1,151 1,533 

Other faculty ................... 152,689 96,523 7,993 5,747 14,742 204 695 1,122 4,805 20,858 



Underrepresentation in Academia: 
Faculty (2013) 
• 791,391 full-time faculty at degree-granting institutions  

o 43,188 (5.5%) were Black [Includes faculty at HBCUs] 
o 33,217 (4.2%) were Hispanic 

• Full professor: 6,665 (3.7%) Black /  5,604 (3.1%) Hispanic (of 181,530) 
• Associate professor: 8,812 (5.7%) Black  / 6,381 (4.1%) Hispanic (of 155,095) 
• Assistant professor: 10,542 (6.3%) Black / 7,130 (4.3%) Hispanic (of 166,045) 

 
The Pool (2012) 
• 224,000 African Americans held doctorates.  
• 217,000 AAs held a professional degree  
• 1,364,000 AAs with a master’s degree (as the highest degree).  
• 3.5 million AAs with a bachelor’s degree (but no graduate degree) 
•  10.1% of all degrees granted at 4 year institutions 
[Faculty, Racial Gap, Research & Studies on July 12, 2012] 
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Underrepresentation in Academia: 
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Opportunities 

• Clear demand for 
biostatisticians 
 

• Challenging road, but very 
rewarding 
 

• Opportunity to make a 
difference!! 
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Opportunities 

• Programmatic efforts 
o Recruitment 
o Funding 
o Fostering environment for success 

 
• Students: in your hands! 
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Success in graduate school:  
Staying the Course 

• Strategy 
• Navigate the maze of 

graduate school 
o Course selection 
o Selecting an advisor 
o Dissertation topics 

• Work smarter AND 
harder 

• “He who fails to plan, 
plans to fail.”  

Planning 
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Success in graduate school:  
Staying the Course 

• Today’s preparation determines 
tomorrow’s success. 
 
o Qualifying exams 
o Dissertation research 
o Coursework 
o Meetings, … 

 
• “Luck is what happens when 

preparation meets opportunity.” 

Preparation 
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Staying the Course 

• Your ability: Confidence 
 
 

• Your work 
o Personal standard of 

excellence  

 

Pride 
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Success in graduate school:  
Staying the Course 

• Disciplined 
o Time management 

• Help you stay afloat 
during overwhelming 
periods Prioritizing 

Bowman, D. 2016 Pipelines into Biostatistics  47 



Success in graduate school:  
Staying the Course 

• Take ownership of your 
graduate education 

• Take initiative 
• Utilize the resources 

around you (students, 
faculty, labs, courses, 
jobs, potential mentors) 

Proactive 
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Success in graduate school:  
Staying the Course 

• Determine what things 
motivate you.  Passion will 
follow from these. 
o Learning 
o Discovery 
o Challenge 
o Purpose 

 
• “Passion is the genesis of 

genius” [Anthony Robbins]   

Passion 
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Success in graduate school:  
Staying the Course 

• WHEN you fall down, get up!! 
 

• Your ultimate career trajectory 
depends heavily on how you 
respond to challenging times.   
 

• “There are no secrets to success. 
It is the result of preparation, hard 
work, and learning from failure.” 
[Colin Powell] 

Perseverance 
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Staying the Course 
Planning 

Preparation Pride 

Prioritizing Proactive 

Perseverance Passion 
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Biostatistics 

• Provides a pathway to a bright future 
 

• Increasing demand for biostatisticians, 
particularly in the big data era 
o Strong job market for master’s and doctoral 

level statisticians 
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The field needs you! 
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Biostatistics 



Thank you! 

DuBois Bowman, Ph.D. 
Columbia University 

Department of Biostatistics 
Professor and Chairman 

Bowman, D. 2016 Pipelines into Biostatistics  54 


	Slide Number 1
	Biostatistics: �Paving the Way in the �Big Data Era�
	Data
	Data Are …
	Big Data
	Big Data
	Big Data
	Big Data
	Big Data
	Big Data
	Big Data
	Need More than Just Data
	Need More than Just Data
	Need: Biostatistics / Statistics
	Biostatistics
	What is Biostatistics?
	What is Biostatistics?
	What is Biostatistics?
	What is Biostatistics?
	Biostatistics
	Biostatistics
	Big Data
	Big Data
	Big Data
	Biostatistics:  Neuroimaging
	Biostatistics:  Neuroimaging
	Biostatistics:  Neuroimaging
	Biostatistics:  Neuroimaging
	Biostatistics:  Neuroimaging
	Biostatistics:  Neuroimaging
	The Future is Bright
	Biostatistics
	Slide Number 33
	My Journey
	My Educational Background
	My Faculty Career
	Networking
	Diversity
	Underrepresentation in Academia:
	Underrepresentation in Academia:
	Underrepresentation in Academia:
	Opportunities
	Opportunities
	Success in graduate school: �Staying the Course
	Success in graduate school: �Staying the Course
	Staying the Course
	Success in graduate school: �Staying the Course
	Success in graduate school: �Staying the Course
	Success in graduate school: �Staying the Course
	Success in graduate school: �Staying the Course
	Staying the Course
	Biostatistics
	Biostatistics
	Thank you!

