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Objectives
● Discuss the current landscape of pharmacy and medication 

in US healthcare

● Introduce human factors and cognitive engineering models 
provide examples in pharmacy practice

● Describe current and future research focused on pharmacist 
work and medication safety

Kaiser Family Foundation, 2012
OECD, 2011

Pharmacy Industry in the News

Scope of Medication Safety
● World Health Organization (WHO) 

estimates $42 billion in annual costs

● Nearly 700,000 ED visits and 100,000 
hospitalizations each year in US

● Progress has been painstakingly slow

AHRQ, 2015
Bates DW, 2018
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Pharmacy as a work system

Carayon et al, 2005
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Lester, 2016 Gaither et al, 2015

National Pharmacist Workforce Survey (2014)



Karasek, 1979

Karasek Job Strain Model

Cognitive engineering approach to 
data science

Norman, 1987

What are we trying to do, how will we get 
there

How are data the represented, what is the 
interpretation, how well are we meeting the 
goals

Endsley, 2013

Abstraction & Aggregation Hierarchy

Rasmussen, 1986
Friedman, 2017

Application in prescription processing 
and medication adherence



Effects of Automatic Prescription Refills
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Resilient healthcare
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Hollnagel E, Woods DD, Leveson N. Resilience Engineering: Concepts and Precepts. Ashgate Publishing, Ltd.; 2007
Madni AM, Jackson S. Towards a Conceptual Framework for Resilience Engineering. Systems Journal, IEEE. 2009;3(2):181-191.

http://paperpile.com/b/JUx0Ja/Ymzw
http://paperpile.com/b/JUx0Ja/Ft39


Application in patient experience

Topic Model

Lester, 2018 [under review]

Topics in Yelp! Review content of pharmacies
Friendly and helpful staff

Waiting Time

Application in medication errors

Proposed medication error framework

Lester, 2018





The future of pharmacists’ work

Human factors approach to improve performance

Wetterneck, 2015

Transcription of drug order from 
prescriber into pharmacy software 
for dispensing to patient

Dosing of medication often 
dependent on the condition being 
treated (‘indication for use’)

Wrong medications are 
dispensed - automation of 
verification tasks can help

Interaction specificity to minimize 
alert fatigue - need better 
evidence to assess risk



Joint Commission for Pharmacy Practice, 2014
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