
Using “big data” to enhance clinical 
and population-level health 

interventions: 
How academics can add value 

Mark R Cullen 
Stanford Center for Population health 

Sciences 



What is Population Health Sciences ? 

 Development and application of tools integrating 
clinical, biologic, social and environmental data 
on large numbers of people to:  

  
 

 Provide evidence for improved health 
care delivery  

    at the bedside 
 Establish scientific foundations for 

population level decision making 
impacting health of groups 

 Enhance our understanding of the 
pathways by which health and disease 
evolve over the life-course 
 



Core Disciplines 

 Health Services Research 
 

 Epidemiology 
 

 Informatics and Biostatistics 
 

 Demography 
 

 Genetics 
 

 Environmental Science 
 

 Economics, Psychology, Sociology & other 
Social Sciences 

 



Stanford PHS  
Data Vault 

Large Regional/National 
Data  

  Children 
 
• CPQCC Neonatal 

Database 
• March of Dimes 
• HCUP – KID 
• California Perinatal 

Quality Care 
Collaborative 

   
 

 

Large Regional/National Data 
 
• Optum 
• Marketscan 
• CMS 
• IRiSS – Census Data 
• Danish Biobank 
• Alcoa Occupational 

Cohort 
• Solano Cohort 
• HRS/CMS Linked Data 
• Kaiser Northern California 
• Stanford Military Data 

Repository 
• NHANES Dietary Data 
• VA Disability  
• HCUP Nationwide 

Inpatient Sample 
 

Disease Specific Data 
 

 

• AIDS Clinical Trials Group 
data 

• DAIDS data sets 
• California Cancer Registry 
• Ovarian Cancer Assoc. 

Consortium 
 

Environmental Data 
 

 

• California Neighborhoods 
Data System 

• Worldwide weather data 
• Particulate matter 
• Pesticide use 
 

Global Health Data 
 

 

• Indian Rail Service  
• Africa - Demographic and 

Health Surveys/ INDEPTH 
• Singapore Cohort 
• Taiwan National Insurance  
• FEWSnet food price 

dataset 
 

Stanford Data 
 

 

• STRIDE 
• Stanford 

Cancer 
Genetics 
Research 
Database 

• Stanford 
Imaging 
Studies 

• Asthma/Allerg
   

 
 

Data Set Overview 

Presenter
Presentation Notes
~250 data sets from 128 contributors – we continue to curate and gather more detailed information on each set.
Collecting “wish lists” for data sets that could be made broadly available to Stanford researchers.
Data sets broadly categorized: (pending sets in italics)
Note: Denominator of descriptive data varies widely as differing levels of detail were provided for each data set.
Administrative/claims: Alcoa, Optum
Survey: NHANES, HRS
Surveillance/claims: March of Dimes, Death Data
EMR: STRIDE, Imaging databases
RCT: Data from Various Clinical Trials
Registry: Cancer Registries
Environmental surveillance: California Neighborhoods Data System, Particulate Matter, Weather
Genetic data: Various gwas data sets
"Omes“: Various genomic/proteomic data sets
Biologic samples: Danish Biobank, GenePool






Data Sets 

ASSETS WORKING 
GROUPS 

Learning Health 
 Systems  

&  
Care Delivery 

PHS  

Gene  
- 

Environme
nt 

Interactio
n 

Special 
Populations  

&  
Rare 

Diseases 

mHealth  
&  

Technologies 
for Health  

First  
1000 Days  

of Life 

Sex & 
Gender  

in  
Health 

Research 

Immigration 
 & 

Health 

Analytics 

Health 
Disparities:  

Global  
&  

Domestic 

Cohorts 

PHS Resources  

Community 
Partnership 

Biobank 

“Shark Tank” Sessions 

Data 
Curation  
& Tech 
Support 

PHS Staff 

Consultation 
Services 

Grant/IRB 
Help 

MEMBE
RS  

Co-Working 
Space 

Work-Life, 
Retirement,  
Disability,  

Aging & Cognitive 
Decline 

Wiki Hub – PHS Intranet 

PHS Pilot 
Funds 

SPHIn-X 

WG X Prize 
and more… 

Seed Grants 
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Presentation Notes
Using a nebulizer during recess 
Orlando Arviso, Modesto, CA


Source: http://cironline.org/reports/kids-face-%E2%80%98cooking-pot-asthma%E2%80%99-california%E2%80%99s-central-valley-5463



M 

…disease prevalence, risk 
factors, data from remote 

sensing devices, etc. 

Santa Clara 
county 

Mapping and layering 



Presenter
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Which one deserves to die?

Source: SFHepBFree.org




Wellness and Surveillance 
in our Neighborhood:  

Community Engagement Science 

There’s 4 killers on the loose in our County;  
we know who they are but we can’t catch them       

 

. . . YET          





3 for Life 

Presenter
Presentation Notes
Source: http://www.scmp.com/news/china/article/1560759/china-urged-step-protection-against-hepatitis



“Syndrome” Surveillance 

• Defining patterns of clinical complaints 
• Presenting them in real-time and real-place 
• System for always knowing “what’s going 

around”… 



“Street drugs” 





Half a million well 
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