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Plan for today

• Opioids addictions primer & possible topics

• Types of data

• Where to find them

• Typical steps for data processing

• Software easily accessible for students



By 4:50pm, you should be able to..

1) If new to this area:
…incorporate opioid addictions topics data and analysis into teaching/ 
research

2) If not a newbie:
…learn a broader range of data sources, tools & tips



How familiar are we with Data 
Analysis?

https://pollev.com/scrivnerpoll



First, what are the salient facts 
and the context?



What is an Opioid?

• Drug derived from the opium 
poppy

• Reacts with receptors in the 
body/brain

• Alleviates pain, slows breathing 
(overdose deaths from this), 
euphoria

• Very addictive, withdrawal 
symptoms difficult 

Fentanyl and other synthetics not from opium, but called ‘opioids’ often



Equivalency of Opioids

• Morphine (oral) – derived from poppy plant (1803)
• Hydrocodone – same strength as morphine, often 

mixed with other drugs (e.g., acetominophen)
• Oxycodone – 50% stronger than morphine (e.g., 

Oxycontin, Percocet) 
• Heroin - 2X to 5X stronger than morphine
• Fentanyl – 50X to 100X stronger than morphine
• Carfentanil – 10,000 to 100,000X stronger than 

morphine 

Source: Lorraine Collins. Research to address the Opioid crisis: A call to action



How Bad 
Are Drug 
Addictions 
related 
Mortality rates 
in the US?



Historic Scope of the Drug Epidemic

Heroin Cocaine

Rx Drugs 

Source: Okie, NEJM 2010



Increased prescribing of opioids

Open Med. 2012; 6(2): e41–e47. Published online 2012 Apr 10.
PMCID: PMC3659213, Trends in prescriptions for oxycodone and other commonly used opioids in the United States, 2000–2010
Kristen Kenan,* Karin Mack,* and Leonard Paulozzi*

About 22 high doses 
of medication for 

every person in 2010

http://www.ncbi.nlm.nih.gov/pubmed/?term=Kenan%20K%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3659213/#d35e30
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mack%20K%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3659213/#d35e42
http://www.ncbi.nlm.nih.gov/pubmed/?term=Paulozzi%20L%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Paulozzi%20L%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3659213/#d35e54




Recent Trends in Drug-related 
Mortality

Source: NIDA, https://www.drugabuse.gov/related-topics/trends-statistics/overdose-death-rates

Rx Opioids

Fentanyl 
& Heroin





• Narcan is to be administered to a patient when they are undergoing an overdose.
• It knocks out the opioid from the µ receptors in the brain with a process called "competitive

inhibition".
• However it does not remove the opioid from the brain, and if the opioid goes again into a µ

receptors then there is a chance of overdosing again. Hence a quick medical treatment is a necessity.
• As a result fentanyl due to its high potency though taken in small quantities require multiple shots of

Narcan.
• There will be some side effects of naloxone similar to the individual going into withdrawal instantly.

About Buprenorphine (Naloxone / Narcan)



How Can Data Help?

• Analyze to UNDERSTAND trends & know which govt. policies are 
EFFECTIVE

• Integrate to make health/social services more EFFICIENT

• Harness to make individuals & societies more RESILIENT, and 
treatments more SUCCESSFUL



Ideas to consider - Data Integration / Analytics

Significant challenge:

• Fragmented (healthcare system, social services, police, etc.);

• Silos (not easily connected);

• Difficult to interpret and navigate;

• Time-delayed

• E.g. Oct. 2, 2017 - University of Pittsburgh’s CTSI held national 
workshop on computational modeling and the opioid epidemic

• Focus on constructing dynamic models, map trajectories

16



Ideas to consider - Technology  for Prevention

• Smartphone apps to provide training in overdose prevention,

• Apps to identify treatments and harm-reduction programs in close 
proximity 

• (e.g.Indiana “Open Beds”)

• Social media, gaming, GPS and other real-time technologies

• Virtual Reality for Pain Management



Topics



Types of Data



Many fancy graphics available 
online, but where we get the 

microdata?



Overdose Death Rate 2015: Darker is Worse



Prescribing rates (Source: CDC.gov & New York Times)



Variability in Drug Testing Rates

http://www.dtidrugmap.com/?utm_source=redirect&utm_medium=web&utm_campaign=5917




Govt National Surveys Govt Administrative 
Data

Non-publicly available Commercial Data

Data Types



Versions of data

• Public-use vs DUA (data use agreement)-bound
• State or substate geography
• Small cells suppressed (eg less than 10 deaths per county)

• Aggregated (eg at state level) vs micro data (at person level)

• Online dashboards vs downloadable csv files

• Scrape vs download



Individual level national surveys

• Ongoing, publicly available, usually 2 yr lag
• Sample sizes from ~20k to 2 mil respondents/yr

• Well organized, with codebooks and data dictionaries

• Can learn from previously published research 



Example Survey: Physician Visits (NAMCS)



Records many patient &
doc details



Lists all drugs prescribed



Codebook gives tons of details of the survey





Note: Formal Data Definitions

• How are opioids defined?
• NDC codes, drug classes, molecule names, brand names, mme

• E.g. CDC, CMS, has list of opioids

• What are death codes to identify overdose in Mortality data?
• CDC and data appendices of previous papers show ICD10 codes

• http://www.icd10data.com/ICD10CM/Codes/S00-T88

• For GIS data
• FIPS codes, zipcode to county crosswalks, lat & lon

http://www.icd10data.com/ICD10CM/Codes/S00-T88


Data provided as csv files with column names





Undergrad class data integration

• Iuanyware-Stata
• Demo in class, provide quickstart guide

• Provide students with dataset on Box
• Handout to get started

Example from undergrad health econ







Administrative data

• Harder to find
• More limited sample, need to know context more
• Has improved a lot in recent years
• Usually free
• Usually at county level (good for mapping)

• (sometimes there is free version and restricted or costly version)



Example Administrative data: Death Records



Tuesdays, 4-6:30pm
Taught by: Professor Kosali Simon

SPEA V550 Spring 2018

America’s Opioid Crisis: 
Data Analytics and Policy

Tuesdays 4pm-6:30pm                                                                                                             
Professor Kosali Simon

Image from https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcSY7tczok4ykd-Hu5NRQ9JnIEPBpi6gWU7bgGt-65mz84z87pnT

Next week’s homework from 



Example: Dashboard with Download Option







Commercial data

• Usually expensive, but maybe very detailed, very current

• Lots more to say on data types but..

Will skip to software because of limited time



Implement good workflow 
concepts to get from source to 
working version of data, then…



Tableau SAS/Stata/SPSS

Excel (yes..) R+Shiny

Tools



https://public.tableau.com/profile/jivitesh.p
oojary1464#!/vizhome/Opioidaddictionmed
icationcentermap/Dashboard1?publish=yes

TABLEAU SHINY + R

https://kcritelli.shinyapps.io/Shiny_Project/

https://public.tableau.com/profile/jivitesh.poojary1464#!/vizhome/Opioidaddictionmedicationcentermap/Dashboard1?publish=yes
https://kcritelli.shinyapps.io/Shiny_Project/


Example of integration into research





Arriving soon..







Summary & Take-away

• Pressing social problems need data analysis for understanding and 
moving towards solutions

• Much publicly available data to easily integrate into teaching and 
research 
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