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Objectives 
 

– Summarize various sources that can be used to 
collect data on medication use 

– Design a medication safety dashboard for use in a 
health system setting  

– Describe large data set analysis and how it may be 
used to improve the medication use process 

 

 



Case Study 

A 250 bed hospital that has an electronic 
medical record is looking to understand how 
safe their medication use process is. The 
currently utilize ADCs and are bringing smart 
pumps (intelligent infusion devices) online in the 
near future. They feel like they have lots of data 
but are not sure how to interpret it in order to 
make a determination on safety. How would you 
instruct them to proceed? 



Where to start? 



Where to start? 

Helpful? 



Where to start? 

Helpful? 

What about this? 



Medication Safety Metrics 

Int J Qual Health Care. 2003 



Medication Safety Metrics 
• The purpose and meaning behind measurement 

– Learn and improve 

– Ensure accountability 

– Intervene 

• Data to collect (suggestions) 
– Pharmacy 

– Lab 

– Medication administration 

– Prescribing 

 

Int J Qual Health Care. 2003 

***Takeaway from Classen:  Start somewhere 
with something and make it electronic 



Medication Safety Metrics 

Am J Health-Syst Pharm: 2011; 68:227–40 



Medication Safety Metrics 
• A robust picture of medication safety 

– Voluntary reports 

– Automated trigger tool data 

– Direct observation 

– Chart review – electronic or manual 

– Data from technology (Smart Pumps, Automated 
Dispensing Cabinets, Electronic Medical Records) 

 
***Takeaway from Meyer-Masseti:  Strengths and 
weaknesses with various data sources.  Multiple data 
sources necessary to get full picture of medication safety 

Am J Health-Syst Pharm: 2011; 68:227–40 



Medication Safety Metrics 

• Significant focus on definitions 
– Keep this for yourself and stick to it 

• Consensus based adoption of definition 
– Sometimes just move on 

• Surveillance or Reporting . . . . . or both 

• Be open to benchmarking and sharing best practice 



Incident Reports 

• Take many different forms 

– Free text 

– Drop down boxes 

– Online 

– Manual 

– Verbal conversations 

• Focuses on human recall of an event and 
includes perception of the facts 



A practical look  

PROS 

• May include a narrative 
aspect to tell the “story” 

• Firsthand knowledge of the 
event 

• Typically only reported 
when an event or harm has 
occurred (if even then – still 
a dramatic under-reporting 
rate – see CONS) 

CONS 

• Under reporting  

• Fear of misuse (blame) in a 
poor safety culture 

• Perceptions may vary based 
upon who is reporting 

 



Trigger Tools 



IHI Global Trigger Tool 

• Looking for “clues” = triggers 

• These clues will tip us off to likely adverse 
events in patient charts 

• Retrospective review of patient charts for 
triggers resulting in harm 

• Overall goal is reduction of harm 

Source for slides: IHI White Paper on Global Trigger Tools 



Triggers – Medication Module 

M1 – C. Diff positive stool 

M2 – PTT > 100 seconds 

M3 – INR > 6 

M4 – Glucose > 50mg/dL 

M5 – Rising BUN or SCr over 2x baseline 

M6 – vitamin K administration 

M7 – diphenhydramine administration 

M8 – romazicon administration 

M9 – naloxone administration 

M10 – Anti-emetic administration 

M11 – Over-sedation/hypotension 

M12 – Abrupt medication stop 

M13 – Other  

Source for slides: IHI White Paper on Global Trigger Tools 



A practical look 

PROS 

• Thorough look at full charts 

• Repeatable process design 

• Helps to identify trends 

• Can create objective, 
quantitative data on safety 

CONS 

• Retrospective  

• “False positives” 

• Sample size, not full 
representation 

• Manual process 

• Based on pre-defined 
triggers, not a full 
retrospective review 



Direct Observation 



Direct Observation 

• Concept developed to study various aspects of 
medication use process 

• Independent, trained observers watch a 
medication administration take place and 
document the process with their observations 

– Watches 50 – 100 doses administered 

– Documents findings 



Direct Observation 

• Observer’s notes get reconciled against the 
original orders to determine if there are any 
discrepancies 

• Data are then reported and tracked  

• Observations can be made quite often if an 
organization has resources available for it 



A practical look 

PROS 

• Actually observing in real 
time as the administration 
progresses 

• Process-based observations 
strengthen “ownership” of 
results 

• Helps to identify trends 

• Can create objective, 
quantitative data on safety 

CONS 

• Resource intensive 

• Potential “Hawthorne 
effect” 

• Only a sampling at one 
given time 

• Manual process 



Device Data 

• Identify generally regarded as safe practices 



Device Data 

• Bar Code Medication Administration Scan 
Rates  

 

# of medications scanned prior to administration 

Total # of medications charted as administered 
% scan rate 



Be careful not to make assumptions 

Patient with an INR of 6.7 walks into clinic for 
their visit without any signs of bleeding. 

 

VS. 

 

Patient with an INR of 4.1 admitted to ED for 
uncontrolled bleed associated with minor cut. 



Causality? 

• Can be “data rich and information poor” 

• Avoid the pitfall of assuming causality exists 
simply because you have a data point 

• False causality 

– Data: 40,000 automobile accidents in 1 year 

– Data: 30,000 vehicles were red 

– Inference: Red vehicles cause more accidents 



Large Data Sets 

• Some events happen infrequently in various 
settings 

• Must take advantage of global knowledge in 
this area 

• Population level information on adverse 
events and reactions can be available through 
different outlets 



Examples of Data Sources  
for Patient Safety 

• External (National and beyond) 
– Agency for Healthcare Research & Trust (AHRQ) 

– CMS Hospital Compare (Patient Safety Indicators, HCAHPS) 

– MEDMARX Adverse Drug Events 

– NDNQI, MDS (Falls and Pressure Ulcers) 

– The Joint Commission 

– Food & Drug Administration 
• Open Adverse Event page 

– Patient Safety Organizations  

– International (NHS, Uppsala Monitoring Center) 

 

 

 

 

https://open.fda.gov/drug/event/


Indianapolis Coalition for Patient Safety 
SMART Pump Data Hub 



  
 

 
17 hospital systems 

30 hospitals 
 
 

> 20,000 charts and reports 
generated in 2012-2013 for the 

analysis, investigation and 
comparison of hospital alert data 

 

Infusion Pump Informatics (IPI) 



Top 5 Drugs 

HYDROmorphone HYDROmorphone Pivot Table 

What / where / why / how ? 
Every detail from the captured alert 
data 

How Does IPI Support Patient Safety? 



How Does IPI Support Patient Safety? 



Data Repositories  

Questions about data management: 

 
• Who oversees?  

• Central vs. decentralized? 

• Is there an internal data integrity or validation 
processes? 

• Is data ‘locked’ after a period of time once 
validated? 

• How to manage qualitative vs. quantitative 
information 

 



Developing and Implementing a 
Safety Dashboard 



Design the Dashboard 

• Purpose 
– To communicate to end users 

– Consider sharing with non-end users, survey for 
potential conflicting messages (pharmacy, nursing, 
quality/risk, physicians, c-suite, etc.) 

• Use simple visual cues 

• Include at a minimum 
– Dashboard name 

– Dashboard categories  

– Dashboard measures  

– Dashboard display tool 

 

 

 





Remember to…Make it Visible! 

• Make the measures everyone’s responsibility 

– Encourage accountability 

• Post publicly reported data 

• Reward and share successes 

– Communicate feedback often 

– Present at regularly scheduled intervals 

• Work together to overcome challenges 

• Review dashboards and scorecards at least 
annually 

 



Questions? 
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