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Explain the purpose and process of a pre-mortem analysis. 

Explain the hierarchy of intervention effectiveness.

Define choice architecture.

Identify behavioral nudges.

Explain Design Thinking.

Recognize the importance of user-empathy in good design.

Describe the process of user-centered design.
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Session Session Overview

Quality Improvement & Change 

Management

• Basics of Quality Improvement

• Step-wise, practical implementation guide

• Change Management framework overview for driving change

Applied Patient Safety
• Guide the development and participation in a systems-based case 

review conference.

Designing for Change

• Understanding the problem and the people involved

• Design thinking and choice architecture

• User-centered design methodology

• Pre-mortem analysis to identify the right solutions for the right 
problem

Acquiring Data to Drive Change

• Data sources to track improvement

• Data analysis and organization

• Data visualization

Spreading Change Locally and 

Nationally

• Diffusion of innovation framework

• QI vs. research

• Strategies for dissemination and publication

• Grant opportunities

Coaching and Teaching Quality 

Improvement

• How to coach QI teams

• Identifying and troubleshooting common QI missteps

YOU ARE

HERE





Hyperlipidemia (BPA # 89568)

Your patient may have hyperlipidemia based on an encounter or problem list diagnosis. 

Consider starting a statin medication.

Open hyperlipidemia treatment pathway

This is a best practice at our institution.



https://unsplash.com/photos/GTXvpZ2eTdA

Being a lazy, forgetful creature of habit is completely 

rational. We only have so much energy and attention, and 

we have ever increasing demands on it. Why should you do 

anything that requires more work? Why should you go out 

of your way? Or commit something to memory, when 

Google will remember it for you?

Erika Hall
Author of Conversational Design and Just Enough Research

(Humans are)

Lazy, Forgetful Creatures of Habit

https://medium.com/research-things/lazy-forgetful-

creatures-of-habit-2758e6976d4



https://elearningindustry.com/forgetting-curve-combat

Ebbinghaus, Hermann (1913). Memory: A Contribution to Experimental 

Psychology. Translated by Ruger, Henry; Bussenius, Clara. New York city, 

Teachers college, Columbia university.



https://cassiemcdaniel.com/Design



https://cassiemcdaniel.com/Design

What about electronic alerts?
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Hyperlipidemia (BPA # 89568)

Your patient may have hyperlipidemia based on an encounter or problem list diagnosis. 

Consider starting a statin medication.

Open hyperlipidemia treatment pathway

This is a best practice at our institution.
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Nudge and Choice Architecture



A nudge…is any aspect of the choice architecture that alters 

people's behavior in a predictable way without 

forbidding any options or significantly changing their 

economic incentives. 

To count as a mere nudge, the intervention must be easy 

and cheap to avoid. Nudges are NOT mandates. Putting 

fruit at eye level counts as a nudge. Banning junk food does 

not.

Thaler, Richard, and Cass Sunstein (2008). Nudge: 

Improving Decisions About Health, Wealth, and Happiness. 

Penguin Books.

https://en.wikipedia.org/wiki/Nudge_(book)
https://en.wikipedia.org/wiki/Nudge_(book)


Choice architecture is the design of different ways in 

which choices can be presented to decision makers, and 

the impact of that presentation on decision-making.

https://en.wikipedia.org/wiki/Choice_architecture#Background





Johnson, EJ, Goldstein, D. Do Defaults Save Lives?, SCIENCE. 

21 Nov 2003,, Vol 302, Issue 5649, pp. 1338-1339.



Johnson, EJ, Goldstein, D. Do Defaults Save Lives?, SCIENCE. 

21 Nov 2003,, Vol 302, Issue 5649, pp. 1338-1339.



Decision structure: alter the utility of choice options through their 

arrangement in the decision

Decision information: increase the availability, comprehensibility, 

and/or personal relevance of information

Decision assistance: facilitate self-regulation

Choice Architecture (Nudge): Categories

Mertens S, Herberz M, Hahnel UJJ, Brosch T. The effectiveness of nudging: A meta-

analysis of choice architecture interventions across behavioral domains. Proc Natl Acad 

Sci USA. 2022;119(1):e2107346118.



Choice Architecture (Nudge): Categories

• Setting a default option.

• Changing the ease of choosing certain options: either making 

a good option easier to choose, or a bad option harder to choose. 

• Changing the salience of certain options: either making 

a good option more noticeable, or a bad option less noticeable.

Decision structure

Mertens S, Herberz M, Hahnel UJJ, Brosch T. The effectiveness of 

nudging: A meta-analysis of choice architecture interventions across 

behavioral domains. Proc Natl Acad Sci USA. 2022;119(1):e2107346118.



Choice Architecture (Nudge): Categories

Decision information

Provide social reference point. Initial piece of information that 

people rely on strongly when making subsequent judgments and 

decisions. 

 For example, a charity soliciting donations can tell 

donors that “most people donate $20”, in order to nudge 

people to donate more money than they would 

otherwise.

Make information visible

Provide access to relevant information.

Mertens S, Herberz M, Hahnel UJJ, Brosch T. The effectiveness of 

nudging: A meta-analysis of choice architecture interventions across 

behavioral domains. Proc Natl Acad Sci USA. 2022;119(1):e2107346118.



Choice Architecture (Nudge): Categories

Decision assistance

Reminding people to do something.

Change option consequences: adjusting incentives or 

consequences of a specific behavior.

Facilitate commitment: Encourage self or public commitment to 

counteract failures of self-control.

Mertens S, Herberz M, Hahnel UJJ, Brosch T. The effectiveness of 

nudging: A meta-analysis of choice architecture interventions across 

behavioral domains. Proc Natl Acad Sci USA. 2022;119(1):e2107346118.





Project Goals 

1. increase proportion of midline catheters

2.decrease lumens of PICCs

Chopra V, Flanders SA, Saint S, et al. The michigan appropriateness guide for intravenous 

catheters (Magic): results from a multispecialty panel using the rand/ucla appropriateness 

method. Ann Intern Med. 2015;163(6 Suppl):S1-40.



Recreation of baseline PICC order (without any guidance)



Intervention order-set

Decision Information



Intervention order-set (cont.)

Decision Structure Decision Information



Intervention PICC order

Decision Information



Increase midline usage as a proportion of all lines

Binomial linked mixed model with a 

random intercept for patient MRN. 

Mixed model to account for patients 

who had multiple encounters with 

midline or PICC line procedures 

performed during the time frame.

The odds of having a midline were 3.1 

times higher after November 19, 2017 

as compared to before (p = 0.000001).

Interrupted Time Series of  Midlines as a Proportion of  All Lines
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Bredenberg E, et al. Promoting appropriate midline catheter and PICC 

placement through implementation of an EHR-based clinical decision support 

tool: An interrupted time-series analysis. J Hosp Med. 2023;18(6):483-490. 



Increase proportion of single lumen PICCs as a 
proportion of all PICCs
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Significant immediate increase at 

intervention (p-value: 0.0184), and the 

post-intervention slope was significantly 

greater than the pre-intervention slope 

(p-value: 0.0203). 

There was an estimated immediate 

one-time increase in the proportion of 

single lumen PICC line procedures of 

5.7% at the time of the intervention.

Bredenberg E, et al. Promoting appropriate midline catheter and PICC 

placement through implementation of an EHR-based clinical decision support 

tool: An interrupted time-series analysis. J Hosp Med. 2023;18(6):483-490. 





Red Blood Cell (pRBC) Transfusion Recommendations

 pRBCs are most likely APPROPRIATE in the following clinical scenarios:

• Hgb < 7 g/dL OR Hgb < 8 with CV disease AND symptoms

• Hemodynamically unstable patient with an acute bleed

• Perioperative acute blood loss anemia with expected Hgb < 7

• Cytotoxic chemotherapy with expected Hgb < 7

• Anemia with symptoms that are intolerable without transfusion

Transfuse 1 unit at a time unless Hgb <6.0 or bleeding out

COST = ~$700 

Per Unit

50% of non-OR, non-MTP, inpatient transfusions DID NOT meet guidelines



Original Intervention

Prepare Order
Decision Structure



Original Intervention

Transfuse Order
Decision Structure + InformationDecision Structure



If Hgb 6.9 g/dL or less – 

indications not displayed

Morse B, Anstett T, et al. User-Centered Design to Reduce 

Inappropriate Blood Transfusion Orders. Appl Clin Inform. 2023 

Jan;14(1):28-36. Epub 2023 Jan 11. PMID: 36630999

Decision 

Structure



UCH Provider
Does overt clinical-decision 

support (CDS) change 

provider behavior?

If so, how should it be 

displayed?
Order (Set)

Modify

Order (Set)

Modify

+

In-line 

CDS

Order(Set)

Modify

+

Interruptive 

CDS



Non-Interruptive Conditional Alert
Decision Information

Decision Assistance



Interruptive (BPA) Conditional Alert

Decision 

Structure

Decision Information

Decision Assistance



Results

Order (Set)

Modify

Order (Set)

Modify

+

In-line 

CDS

Order(Set)

Modify

+

Interruptive 

CDS



NO difference between 

groups

Results

Order (Set)

Modify

Order (Set)

Modify

+

In-line 

CDS

Order(Set)

Modify

+

Interruptive 

CDS

Characteristic	
Overall, N = 

10,4511	
Group 1, N = 

3,2541	
Group 2, N = 

3,6751	
Group 3, N = 

3,5221	

compliant_type	 	 	 	 	

compliant	 5,239 (50.2%)	 1,599 (49.2%)	 1,743 (47.5%)	 1,897 (53.9%)	

non-

compliant_hgb	
4,682 (44.8%)	 1,503 (46.2%)	 1,740 (47.4%)	 1,439 (40.9%)	

non-

compliant_units	
520 (5.0%)	 150 (4.6%)	 189 (5.1%)	 181 (5.1%)	

missing	 10	 2	 3	 5	

1n (%)	

	

pre-intervention = 2/1/2019-4/5/2021

post-intervention = 4/6/2021-4/5/2022

NOTE: early COVID pandemic period (3/3/2020 - 8/24/2020) were removed  



Results

Characteristic	 Overall, N = 

32,0321	
pre, N = 21,5801	 post, N = 10,4521	

compliant	 15,055 (47.0%)	 9,816 (45.5%)	 5,239 (50.2%)	

missing	 33	 23	 10	

1n (%)	

	
Model results indicate a significant difference (p < 0.001) in 

compliance between the pre period and the post period, after 

accounting for linear time and provider 



Results

Estimated number o  units “sa ed” in one-year

 1827





Hyperlipidemia (BPA # 89568)

Your patient may have hyperlipidemia based on an encounter or problem list diagnosis. 

Consider starting a statin medication.

Open hyperlipidemia treatment pathway

This is a best practice at our institution.



Hyperlipidemia (BPA # 89568)

Your patient may have hyperlipidemia based on an encounter or problem list diagnosis. 

Consider starting a statin medication.

Open hyperlipidemia treatment pathway

This is a best practice at our institution.

Provide access to relevant information.Decision Information

Decision Structure?





Facilitate commitment: Encourage self 
and/or public commitment

Decision Assistance





Decision Information

Decision Structure

Provide social reference point.



Decision Information

Decision Structure

Provide social reference point.





Decision Structure

Changing the salience of 
certain options.



Breakout #1

Design a Nudge for your problem/project!

15 minutes



Making Human-Centered Solutions with
Design Thinking

Sam Porter, MD



“more than seven out of ten adults believe the U.S. 

health system needs fundamental change or 

complete rebuilding.”

Stremikis K, Schoen C, Fryer A.K. A call for change: the 2011 Commonwealth Fund Survey of Public Views of the U.S. Health System. Issue brief. April 2011;6:1–23.



What is Design 
Thinking?

human 
centered

creative 
mindset

Adapted from Health Design Thinking by Ku and Lupton
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What is Design 
Thinking?



Is Design 
Thinking 
effective?



Is Design 
Thinking 
effective?



Is Design 
Thinking 
effective?

TILT



Is Design 
Thinking 
effective?











Build empathy for 

your audience by 

learning their values



Unpacking the findings from 

empathizing into needs 

and insights to develop a 

point of view



Ideation is a process of “going wide” in terms 

of concepts and outcomes to explore a wide 

solution space – both a large quantity and broad 

diversity of ideas



Prototyping is getting projects 

out of your head and 

into the world



Testing is how to gather 

feedback, refine solutions, 

and continue to learn about 

your users.



• Structured archetype of an individual

• Representative of a group of people 
with common experiences, emotions 
and needs

• Solving for a persona solves for many 
individuals

• Empathy maps help generate 
understanding of personas

Empathy Mapping



Point of View



Ideation, Prototyping, and Testing





Breakout #2
Define a Problem 

Using Empathy 

Mapping!

20 minutes

Part 1: Full Group (10 min) Part 2: Breakouts (10 min)
Take notes while we interview a provider 
about their experience prescribing opioids. 
Note phrases, thoughts, and feelings as well 
as the things they say they do.

Each breakout group will be assigned a 
different section of the Empathy Map to 
fill out. Then, we’ll come together and 
discuss our insights and put them together 
into a Point of View.



Why choose design thinking?

It is an applied research and innovation framework that:

prioritizes 
empathy

involves 
highly diverse and 

collaborative 
teams

encourages action-
oriented rapid 
prototyping

user-derived insights 
rather than top-down 

hypotheses

Roberts JP, Fisher TR, Trowbridge MJ, Bent C. A design thinking framework for healthcare management and innovation. Healthc (Amst). 2016 Mar;4(1):11-4.



Thank You



BREAK-TIME

Come ba k at …!



User-centered design

Brad Morse, PhD, MA
brad.morse@cuanschutz.edu



Objectives

• Define User-centered design [UCD]

• Provide rational for using UCD

• Clarify UCD principles

• Illustrate the UCD process

• Usability testing

• Breakout



Origins

• The term was coined in 1977 by 
Rob Kling who was working in 
the domain of software design. 
The term was popularized by 
Don Norman who incorporated 
the idea in his work on improving 
how people experience the use 
of items. 

Kling, R. (1977). The organizational context of user-centered 

software designs. MIS quarterly, 41-52.



• Good design is possible!

• Make things visible 

• Exploit natural relationships that 
marry function & control

• Use constraints strategically

• GOAL: guide the user to the right 
action, on the right control, at the 
right time

Kling, R. (1977). The organizational context of user-centered 

software designs. MIS quarterly, 41-52.

Origins



Definition

• UCD is an iterative design process in which designers focus on 
the users and their needs in each phase of the design process

• Design teams involve users throughout the design process via a 
variety of research and design techniques, to create highly 
usable and accessible products for them

https://www.interaction-design.org/literature/topics/user-centered-design

UCD involves the 

user



• Human-centered design is an approach to interactive system 
development that focuses specifically in making systems usable 

• It is a multi-disciplinary activity

Human centered design processes for interactive systems, ISO 13407 (1999)

Focus is on ease of 

use

Definition



How Design Thinking and UCD are related:

• User-centered design 
focuses on fostering deep 
empathy with the 
population you are 
designing for. The goal is to 
create solutions with users’ 
needs and feedback at the 
forefront of all design 
decisions.

• Design thinking utilizes 
abductive reasoning to 
identify and solve complex 
problems that may affect 
product design or 
organizational policies, 
processes, and function.



Definition: Users/Clients/Designers

Designers are NOT users
• Difference in orientation to the 

solution

If designers adopt the user identity, 
they must...

• Acknowledge biases

• Avoid designing for themselves

• Limit allowing their own experiences 
with proposed solutions to sway 
opinions



Rational:

The goal of UCD is to see problems 
from the perspective of users, and 

then design delightful solutions



Rational: UCD seeks to answer

• User needs

• Task details: frequency & 
order

• Context in which happens

• Constraints

• Expectations of functionality

• Output required and its form

• FACILITATE the USERS 
COGNITIVE PROCESS



UCD Principles

1. User focus

2. Active user involvement

3. Evolutionary systems 
development

4. Simple design 
representation

5. Prototyping

6. Evaluate use in context

Gulliksen, J., et al. Key principles for user-centred systems 
design. Behaviour and Information Technology, 22(6), 397-409.



7. Explicit and conscious 
design activities

8. A professional attitude

9. Usability champion

10.Holistic design

11.Processes customization

12.A user-centered attitude

Gulliksen, J., et al. Key principles for user-centred systems 
design. Behaviour and Information Technology, 22(6), 397-409.

UCD Principles



UCD Process

https://www.reveall.co/guides/user-centered-design

Research

Define

Design

Evaluate

Iterate

User-centered design



Image created by Omar Corona, September 18, 2019

UCD Process: Alternate Process Map



97

Usability testing: Think aloud

Lewis, Clayton. Using the “thinking-aloud” method in cognitive interface design. 

Yorktown Heights: IBM TJ Watson Research Center.



982022 Clinical Informatics Conference | AMIA

Think aloud: Implementation details

1. Virtual

2. In-person

3. Contextual analysis

4. Data collection forms

Usability testing must be context-rich and accurate. The data you 
collect should reflect actual world parameters where the work 
organically happens.



Breakout #3
10 minutes

Usability Testing Planning

1. Where does the test take place?

2. What time does the test happen?

3. How will you simulate the real world?

4. What data will you collect?



Pre-Mortem 

Analysis



Pre-Mortem Analysis

• Comes at the beginning of a project rather than the end

• Unlike a typical problem identification session in which 

stakeholders are asked what might go wrong, the premortem 

assumes that the project has been implemented and failed, and 

asks what did go wrong.

https://www.perinatalqi.org/page/BrainwritingPremorte



• quickly engages QI stakeholders

• creates an environment of psychological safety

• way to gather feedback to maximize the effectiveness of 
implementing planned QI projects

• vs. user-testing -- allows for a more global assessment of potential 
failures rather beyond the individual user-level.

Pre-Mortem Analysis





Pre-Mortem Analysis



Idea #1
Idea #1

Idea #2

Idea #1

Idea #2

Idea #3

6   participants

3   ideas / participant

5   times passing ideas

Pre-Mortem Analysis: Brain Writing



Follow us:  
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