
Innovation in Problem Solving
Using Human-Centered Design to Reinvent an Approach for Reducing 
Medication Administration Errors



Objectives 

• Outline the current state of the independent double check (IDC) locally and 
nationally 

• Identify and discuss multi-modal approaches to problem solving, as applied 
to IDC practice development 

• Introduce the principles and discuss the application of human-centred design 
and lean methodology 

• Understand key elements of the redesigned IDC practice 

• Discuss challenges with IDC practice development and implementation



• Two types of medication events 

• Preventable and Non-preventable

• Elements central to analysis

• Accuracy related to:

• Prescribing 

• Preparation 

• Administration 

• Monitoring 

Adverse Drug Events – Hospital Acquired Condition

Preventable 
harm

No Harm Harm

Medication 
Errors ADE’s



Safety Story
Baby became apneic,  

requiring positive 
pressure ventilation 

and a flumazenil bolus 
and infusion

An ex-24 week baby was 
admitted with chronic 
obstructive apnea and 

seizures

MD ordered a 
diazepam dose 
10X too high

Electronic 
chart alert did 
not appear

Baby required 
diazepam 
urgently; two 
nurses checked 
the medication 
dose against the 
order

Pharmacy called 
the unit to alert 
them that the 
medication dose 
was too high; nurse 
was on break



Honest Mistakes

Melissa Jones and her 16-month-old son Elliott in their Toronto home 
on June 21, 2016. Elliott was given morphine by mistake while at 

SickKids Hospital after being born six weeks premature. 

Photo credit: (Fred Lum/The Globe and Mail)



How did we define the problem?



Background
Safety reports regularly identify poor adherence to the IDC process as a major 

contributing factor to medication errors

Over a two year period; 

335 events 
associated 

with high-alert 
medications

229 events 
reached 

the patient

29 events 
caused 

significant harm

MOST
events are 

attributed to errors 
in pump programming



Current State Analysis 

Data collection Literature review 
and analysis Benchmarking



Data Collection

Key findings

• Steps were often prioritized incorrectly and risks not identified 

• Patient identification and documentation were most often missed

• There was a lack of clarity surrounding what steps were required

• Staff saw value in the IDC as an error prevention strategy  

Clinical Observation and Interview
94 practice observations

Focus Groups
4 groups over two weeks



SickKids’ Current State

0% 
of IDC were completed 

as per our current policy



Literature Review and Benchmarking

Key findings

• Strategies to improve medication safety are multi-factorial and almost always 
included an IDC component

• Evidence to support the efficacy of the IDC process is equivocal 

• Several articles identify knowledge gaps and lack of clarity regarding the IDC 
process

• Evidence indicates that adherence to the IDC process is often incomplete

• Solutions are limited; we all experience similar issues!

Literature Review and Analysis
92 articles reviewed

Benchmarking
11 acute care paediatric 

organizations 



Current State Analysis 

Data collection Literature review 
and analysis Benchmarking

Key findings

• Steps are often prioritized incorrectly and risks not identified 

• Evidence to support the efficacy of the IDC is equivocal 

• There is no standardized practice 



How did we approach the problem?



A Multi-Modal Approach 

Lean Stakeholder 
Engagement

Design 
Thinking



Design Thinking

• Deeply committed to human centered outcomes

• Evidenced-based approach to investigating problems and designing solutions

• Highly iterative approach 

• Designing with not designing for

• Well suited for solving “wicked problems”



Design Thinking Mindset

Learn from 
Failure

Make Something Get Creative Develop Empathy

Embrace Ambiguity Remain Optimistic Iterate



Wicked Problems

Problems which typically meet some or all of the following criteria:

• Incomplete or contradictory knowledge

• Have a large number of people and opinions involved

• Are interconnected with other problems

g criteria:

Wicked problems are ill-defined, evolving and multi-factorial



Design Thinking

Iterative process which consists of problem finding, problem framing, and 
problem solving



Our Design Question

How might we redesign the independent double 
check for nurses?



Prototyping

Algorithm Prototyping Event



Lean Methodology

• Quality improvement methodology

• Roots are in the automotive and manufacturing 
industries

• Focused on increasing value to the customer by 
reducing waste 



Standard Work

• Outlines the precise steps and 
sequence of a process 

• Reduces wasted steps 

• Proposes that standardization will 
enhance sustainability of a practice

• Limited evidence on application to 
healthcare



Stakeholder Engagement

• Continuous engagement 

• Direct and indirect 

• Throughout all aspects of the project 

Expect the unexpected!



What is our new approach?



Our New Approach

the Alone & Apart (A2) Check 

“Occurs when two clinicians perform medication 
verification steps alone and apart from each other to 
reduce the risk of bias, and then compare results” 

+ =



Key Changes

Reduced the 
medications 
requiring an 

A2Check

Reduced the 
number of steps for 

each health care 
provider

Increased 
emphasis on 

principles



Implementation

• Train the trainer sessions

• Trainer toolkits 

• Education implementation

• Practice audit and sustainability measures

• Standard work demonstration video



Practice Audit and Sustainability

Annual Competency 
Review

Post-
implementation 

practice 
observations

Monthly 
Kamishibai Card 

Audits



Practice Audit and Sustainability 

Kamishibai (K) Card Audit Practice Observation



What were our challenges?



Challenges 

• Bedside barcoding is not currently in place

• The medication administration record is not at the bedside in all areas

• Measuring outcomes is limited as we know events are under-reported 

• These events have a low rate of error, however, yield a high impact 

• There are multiple demands on nurses’ time and the A2 check still requires dedicated 
and uninterrupted time
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Johanna Ysselstein Qadri, Interprofessional Education Specialist 
Angela Domingues, Interprofessional Education Specialist 
Kaitlin Ames, Clinical Nurse Specialist
Matthew Wiley, Registered Nurse
Kate Wallace, Registered Nurse



Resources 

Design Thinking
http://www.designkit.org
https://dschool.stanford.edu/resources/

Lean Methodology 
https://www.lean.org/

All icons courtesy of www.flaticon.com


