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Describe medication safety metrics relevant to the hospital setting

Explain how to effectively use technology and medication event reporting systems to 
collect medication safety metrics

Interpret medication safety data to identify trends and areas for improvement

Develop action plans based on medication safety metrics 

Objectives



Background

Institute of Medicine, 2000.
Institute of Medicine, 2001.

Sandweg & Ager, 2016.
3

1999
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Patient Safety & Quality 
Improvement Act

2005

2016

2025



“You can't improve 
what you don't 

measure.”



Medication Safety Metrics

• Metric: a system or standard of measure

• Structure, process, outcome measures

• Different ways to approach identifying metrics.

• Metrics should be used to initiate specific changes to systems to 
improve safety.

• Goal should be to promote a culture of openness.
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National Coordinating Council for Medication Error Reporting and Prevention, 2023.
Classen & Metzger, 2003.

Scanlon et al., 2008.



Medication Safety Metrics
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Reactive Proactive



Selecting Metrics

• Availability of data

• Need to transform data 

• Intended use or audience of the 
data

Beckett et al., 2013. 7



Medication Safety Metrics
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Reactive Proactive



Voluntary Medication Error Reports

• Medication error reporting and trending are vital for raising 
awareness, identifying system failures, and implementing preventive 
solutions.

Beckett et al., 2013.
Scanlon et al., 2008.
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Voluntary Medication Error Reports

• Medication error reporting and trending are vital for raising 
awareness, identifying system failures, and implementing preventive 
solutions.
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Voluntary nature of reports

Non-standardized nomenclature

No benchmarking 

Difficulty creating a meaningful rate

Beckett et al., 2013.
Scanlon et al., 2008.



Voluntary Medication Error Reports

National Coordinating Council for Medication Error Reporting and Prevention, 2001.
Agency for Healthcare Research and Quality

11Disclaimer: The information presented on this slide is generated 
from test data and is intended for illustrative purposes only.



Voluntary Medication Error Reports

• Accompany visual data with narrative reports

• Apply context to the data 
• Denominator 

• Changes

• Consider tracking specific event type as
• Days since event

• Never events

12



Voluntary Medication Error Reports

13Disclaimer: The information presented on this slide is generated 
from test data and is intended for illustrative purposes only.

National Coordinating Council for Medication Error Reporting and Prevention, 2001.
Agency for Healthcare Research and Quality



Voluntary Medication Error Reports

14Disclaimer: The information presented on this slide is generated 
from test data and is intended for illustrative purposes only.

National Coordinating Council for Medication Error Reporting and Prevention, 2001.
Agency for Healthcare Research and Quality



Voluntary Medication Error Reports

Measure of safety culture 

Identify a risk in the system that 
warrants a deeper investigation

Identify a new metric 

15Disclaimer: The information presented on this slide is generated 
from test data and is intended for illustrative purposes only.
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Voluntary Medication Error Reports

Measure of safety culture 

Identify a risk in the system that 
warrants a deeper investigation

Identify a new metric 

17Disclaimer: The information presented on this slide is generated 
from test data and is intended for illustrative purposes only.



Identifying a New Metric
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ⓘ Plan on Hold (Other – see comments; Research Eligibility) Since 4/2/2025 12:00 PM

The plan was put on hold by BeaconBatchjob on 4/2/2025 12:00 PM

Research Protocol: NYSCHP-212



Identifying a New Metric
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Research Protocol: Touro-212

Disclaimer: The information presented on this slide is generated 
from test data and is intended for illustrative purposes only.

ⓘ Plan on Hold (Other – see comments; Research Eligibility) Since 4/2/2025 12:00 PM

The plan was put on hold by BeaconBatchjob on 4/2/2025 12:00 PM

Metric Impact Number Percentage Target

Number plans placed on hold from this BatchJob - 271 - -

Number of plans discontinued following BatchJob Hold Desired action 165 61% 

Number of plans where BatchJob Hold was removed & plan continued  Safety concern 35 13% 

Number of plans with no action (remain on hold) Safety concern 71 26% 



Medication Safety Metrics
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Reactive Proactive



What data is available to be used as metrics?
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PRESCRIBING VERIFICATION

V

PREPARATION & 
DISPENSING

ADMNISTRATION MONITORING

✓ Barcode 
medication 
administration

✓ Intravenous 
smart pumps

✓ Intravenous 
workflow 
systems

✓ Automated 
dispensing 
cabinets 

✓ Adverse drug 
reactions

✓ Triggers 

✓ Pharmacist 
interventions

✓ Computerized 
physician order 
entry alerts 



Intravenous 
(IV) Workflow 
Systems

Pharmacy Purchasing & Products, 2013. 22



IV Workflow Systems

23Disclaimer: The information presented on this slide is generated 
from test data and is intended for illustrative purposes only.



IV Workflow Systems

24Disclaimer: The information presented on this slide is generated 
from test data and is intended for illustrative purposes only.
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Ordered diluent 
= D5W

Scanned diluent 
= NS

*Oxaliplatin is INCOMPATIBLE with NS*



Intravenous 
(IV) Smart 
Pumps

OpenPR, 2022. 27
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Dose Error Reduction 
Systems (DERS)
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With Guardrails Without Guardrails



IV Smart Pumps

Institute for Safe Medication Practices, 2020. 30

Institute for Safe Medication Practices (ISMP) recommends smart 
infusion pump compliance rates of 95% or greater



IV Smart Pumps

Institute for Safe Medication Practices, 2020. 31

MONITOR HOW OFTEN THE 
PUMP'S LIBRARY IS USED.

IDENTIFY AND ADDRESS ANY 
OBSTACLES PREVENTING LIBRARY 

USE.

CONDUCT WALK ROUNDS TO 
OBSERVE HOW THE PUMPS ARE 
USED IN REAL-LIFE SITUATIONS.

Institute for Safe Medication Practices (ISMP) recommends smart 
infusion pump compliance rates of 95% or greater



IV Smart Pumps

Abboudi et al., 2024. 32

Do

StudyAct

PlanIncrease the percentage of 
infusions being run using DERS 
across the medical center from 
77% to 95% over two years.



IV Smart Pumps

Abboudi et al., 2024.
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IV Smart Pumps

Abboudi et al., 2024.
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DERS: Dose error reduction systems



Trigger Tools 
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Trigger Tools

36
Griffin & Resar, 2009.

C. Difficille 
positive stool

PTT > 100 INR >6
Glucose < 50 

mg/dL

BUN or SCr 2x 
baseline

Vitamin K 
administration 

Diphenhydramine 
administration

Flumazenil 
administration

Naloxone 
administration

Anti-emetic 
administration

Over-sedation or 
hypotension

Abrupt 
medication stop

PTT: Partial thromboplastin time, INR: International normalized ratio
BUN: Blood urea nitrogen, SCr: Serum creatinine 
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Trigger Tools
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Griffin & Resar, 2009.

Disclaimer: The information presented on this slide is generated 
from test data and is intended for illustrative purposes only.

Location
Doses of naloxone 

administered
Doses of naloxone administered within 24 hours of opioid 

administration

Location 1 19 2

Location 2 45 8

Location 3 57 21



Trigger Tools
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Trigger Tools
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Trigger Tools

42Disclaimer: The information presented on this slide is generated 
from test data and is intended for illustrative purposes only.



Trigger Tools

43Disclaimer: The information presented on this slide is generated 
from test data and is intended for illustrative purposes only.

❑Rate per doses administered 

❑Expected versus unexpected

❑Opioid reversal

❑Pain & sedation assessment 
completed prior to opioid 
administration



Turning Data into 
Actionable Metrics

44



Turning Data into Actionable Metrics

• Determine metrics that are meaningful for your unit, department, 
institution.

• Establish internal or external benchmarks or goals 

• Measure and track progress – process and outcome measures 

45

Key Performance 
Indicators 

Dashboards Scorecards

Grissinger, 2009.



Dashboards
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Disclaimer: The information 
presented on this slide is 
generated from test data and 
is intended for illustrative 
purposes only.



Summary

Medication safety metrics 
should be customized to 
reflect and support the 
specific objectives and 

priorities of your institution.

Continuously modify and 
refine data to ensure metrics 

are meaningful and 
effectively guide decision-

making processes.

Recognize that data provides 
only part of the picture 

consider employing 
additional strategies to gain a 

comprehensive 
understanding of the 

insights.

Emphasize the importance of 
small, consistent 

improvements as steps 
toward achieving larger 
medication safety goals.

47
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Assessment Question 1

Select all that apply: Why are near misses considered a valuable 
medication safety metric in the hospital setting?

A. They help identify system vulnerabilities before harm occurs.

B. They eliminate the need to report actual medication errors.

C. They provide insight into areas where process improvements are 
needed.

D. None of the above. 
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Assessment Question 2

The following technology systems can be leveraged to collect data for 
medication safety metrics?

A. Intravenous Smart Pumps

B. Electronic health record alert rates

C. Intravenous workflow systems 

D. Event reporting systems

E. All of the above
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Assessment Question 3

True or False: The number of safety reports submitted on a topic 
should be used as the sole indicator as to whether a safety risk is 
widespread.

A. True 

B. False 
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Assessment Question 4

A hospital has noticed a decrease in the compliance of the use of IV smart pump 
dose error reduction software (DERS) in the emergency department. Details of the 
compliance data shows a high number of continuous infusions being run using 
DERS but very few other medications. Which of the following action plans would be 
appropriate following this decline in compliance? Select all that apply. 

A. Do nothing at this time as this was the first month that compliance decreased. 

B. Conduct a Gemba walk to validate what you see in the data is what is 
happening in the emergency department.

C. Provide education to the front-line staff on the importance of using DERS for all 
medications and monitor compliance following the education.

D. None of these are appropriate actions. 
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THANK YOU
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