Human factors and cognitive engineering: a
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Objectives

e Discuss the current landscape of pharmacy and medication
in US healthcare

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

e Describe current and future research focused on pharmacist
work and medication safety
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‘ Pharmacy Industry in the News ‘

CVS Health and Aetna $69 Billion
Merger Is Approved With Conditions

Walgreens is taking over 1,900 Rite Aids

Nathan Bomey, USA TODAY 5,2017 | Updated 82 p.m. ET Sept. 20, 2017
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CVS Health and Target Announce Completed
Acquisition of Target's Pharmacy and Clinic

Businesses HEALTH AND SCIENCE
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Scope of Medication Safety

Medication Without Harm

e World Health Organization (WHO)
estimates $42 billion in annual costs

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

WHO Global Patient Safety Challenge

e Progress has been painstakingly slow s
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AHRQ, 2015
Bates DW, 2018

Improving healthcare
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Pharmacy as a work system
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Life cycle of a prescription

Prescription Input [ Technician Filling ]

Pharmacist Verification

Patient Pick-up

« Prescriptions received via fax,
computer, paper, and phone

« Highincidence of medication
look-a-like, sound-a-fike errors

* Insurance adjudication required
prior

« Bar coding and fillng
8y

. often .

resolved at unpredictable rates cramped and cluttered

Ph lack t

electronic medical records

+ Interruptions occur frequently

and disrupt pharmacist tasks.

High pharmacist workload

c resembles
retail work environment

+ Patient and pharmacist
expectations not congruent

* Lack of privacy impacts patient

and errors

Patient Counseling

Drug stock

Lester, 2016

National Pharmacist Workforce Survey (2014)

Percentage reporting ‘negative' or ‘very negative' effect of workload on:

item

Percentage

Gaither et al, 2015




Karasek Job Strain Model
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Behavior Patterns
e Cognitive engineering approach to
data science
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Abstraction & Aggregation Hierarchy

Aggregations:

Medication-problem
of interest

Abstractions: Creating
new variables

Summarizing existing
variables

Rasmussen, 1986

Friedman, 2017

Application in prescription processing
and medication adherence




Effects of Automatic Prescription Refills

Table 2
Prescription pickup lag for each measure by refil type

Measure Mean + SD Median Interquartile range Pickup lag = 0 d Pickup lag >14d
Statins
Initiat Auto refill 89:125 7 3-12 124 156
nitiate Manual refll ; = 352 45
Automatic Dispensing Time Renin-angiotensin-aldosterone system antagonist
Auto refll 84:106 211 138 148
Refill Manual refll 34293 1 0-3 360 47
Patient Diabetes
Counseling / Auto refill 911134 7 3-12 129 162
Prescription Manual refill 381109 1 0-3 338 56
” Pickup e
Initiate Auto refill 88+120 7 3-12 130 154
Manual Dispensing Time Manual refll 34+96 1 0-3 352 48
Prescription
Refill
Lester CA, Chui MA. The Prescription Pickup Lag, an Automatic rescription Refl
program,
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Male [ 10 T 0o | [ ogio |
Age [ 0w | o100 | 0% | om0l |
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P<O0L
<005
Cl=confdene interva
Adapt To Recover From
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http://paperpile.com/b/JUx0Ja/Ymzw
http://paperpile.com/b/JUx0Ja/Ft39

Application in patient experience

Topic Model
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Application in medication errors

Proposed medication error framework

Contributing

Fadtors Signals / Alerts

Prevention
Strategies

[
Process

Prescription
Characteristics
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Event Discovery

— | |

Lester, 2018




\ Attentional Failures
) * Intrusion
e « Omission
( Slip * Reversal
* Misordering
* Mistiming

Unintended Action

Memory Failures

* Omitting planneditems
+ Place losing

+ Forgettingintenions

Rule-based mistakes
+ Misapplication of good rule
Mistake . [EEEmEEdmE
ol [ based mistakes
Le— - + Manyvariableforms

Intended Action

Routine violations

iolati iolat
Violation
Acts of sabotage

Reason. Generic Error Modeling System, 1990

Pharrm. ey gmmg The Experts in Total Quality Solutions for Pharmacy

Click HERF when finished
Entering a Progess Related Event for Date:
11/1472007

[Newd) / Refill(R) - Choose One- Time of Day|-Choose One- ¥,
Where was the QRE discovered? What Type of QRE was made?

“Choose One v “Choose One v
Where in the process was the ORE made? Did the prezcription reach the patient?

~Chaose One- ][-Chooss One- v

Pharmacy Notes: Short Description of Incident

Drusts)
Fracribed ‘Dicpensed

(Sbmirom ) Restom )

Confidential:

Trends in Error Reporting Rates Over Time
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signals / Alerts

Contributing
Factors

Clinc called the
harmacy

Insurance rejected
Error Types dhegoal

Incorrect bubble:
ing

Forgetting to
read carefully

Renewing old

Catching 2
technician error
e RPh Discovered
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Prescription

Error
Prevention
Strategies.

<omething different

Incorrect number of
( / efills

\ \

Labelling wrong bottle

Incorrect aullary.
labels

Incorrect dosage form

Processed for wrong
farnily member

Incorrect days supply

Omitting required rx
elements

Quality Improvement

Needing to double check

The future of pharmacists’ work

Human factors approach to improve performance

Most Reliable

Forcing functions or physical stops that prevent incorrect actions (such as regulators
that are among disparate gases)

Computerized automation (such as procedural stops incorporated into smart infusion
pumps which do not allow a medication to be infused at rates that are oo high or low)

'Human-machine redundancy (such as the redundant task of visually checking
medications and then scanning medication bar codes so that a computer can check
the medications as well)

Somewhat Reliable

Checklists for high-risk procedures (such as inserting a central line)

Forced pause in a process to recheck details and steps (for example, time-out to
prevent wrong-site surgery)

Reminders (for example, clinical decision support in electronic medical records that
reminds a physician of a patient’s allergy when prescribing penicillin)

of equipment and supplies across the organization

Planned error-recovery opportunities in which providers build time in the process to
seif-check or double-check another person's work (such as requiing two nurses to
separately calculate doses or continuous heparin infusion rates)

Least Reliable

Education and training

Rules, policies, and procedures

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’)
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Pharmacists’ Patient Care Process
Pharmacists us nt-centered approach i collabo-
ation with other providers on the health care team o
optimize patient health and medi

Using prnciples of evidence-based practice,
macists:

lops an individualized patient.cen-

Plan
e pharmacist devel

tered care plan,in collaboration with other helth care

o o caregiver thatis

vidonce-based and cost effective.

Monitor and Evaluate
“The pharmacist monitors and evaluates the effectiveness
of the care plan and modifies the plan in collaboration
with other haalth care Is and the patient or
caregiver as needed.

Figure 1: Pharmacists’ patient care process

Current patient

Organization
of existing
knowledge

Previous patient

Risk of Adverse
drug event
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Drug therapy
decisions

—— | Patient outcome

treatment
Predict likely
health outcome

Joint Commission for Pharmacy Practice, 2014
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Corey Lester
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