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Objectives

1. Identify barriers to performing scholarly QI

2. Compare and contrast Research, EBP with QI 

3. Review SQUIRE 2.0 Guidelines

4. Tips



Anatomy of a Research Question (PICOTS)

• Patient/Population

• Intervention/Issue

• Comparison (optional)

• Outcomes

• Timing (optional)

• Setting (optional)

• May not always have 
all components



Identify PICOT(S)

In hospitalized adult trauma patients, how does hourly rounding 
compare with no rounding affect fall rates?

P = hospitalized adult trauma patients 

I = hourly rounding

C = no rounding

O = fall rates





QI Studies



QI Barriers
• Complex

• Context dependent 

• Inadequate training 

• Lacks single vocabulary

• Ethics→ ambiguous→ IRB?

• Weak research designs

• Tend to over-estimate benefits
• Undervalued by scientists

• Undervalued by publishers

• Health system engagement
• Difficulty with complexity

• Competing demands

• QI exhaustion

• Violation of trade secrets

• Reputation



Definitions

Quality Improvement Research

Systematic, data-guided 
activities designed to improve 
clinical care, patient safety 
and health care delivery at 
the local setting.

Ann Intern Med 2007; 146:666-73

Research is defined as 
systematic investigation, 
including research 
development, testing, and 
evaluation, designed to 
develop or contribute to 
knowledge.



Definitions

Quality Improvement Research

Systematic, data-guided activities 
designed to improve clinical care, 
patient safety and health care 
delivery at the local setting.

Research is defined as systematic 
investigation, including research 
development, testing, and 
evaluation, designed to develop 
or contribute to knowledge.





Comparison of Research to QIQuality 
Improvement

Evidence Based 
Practice

Research

Definition Evaluate/improve a 
work process

Combination:  
Best evidence + 
Clinical expertise + 
Patient preference

Scientific 
investigation to 
generate new 
knowledge

Purpose Improve existing 
process

Identify best 
practice

Generate new 
knowledge

Benefits Clinicians → Patient Clinicians → Patient Scientific 
community

Risk None None Potential



Comparison of Research to QIQuality 
Improvement

Evidence Based 
Practice

Research

Analysis Run/control charts, 
Quasi-exp

Search & Appraise 
Literature

Statistical testing

Driver Data Best evidence Inquiry

Timing Continuous cyclical At this point in time Single-time period 

Example 
Designs

PDSA/PDCA
Lean Six Sigma
FADE 
TQM

PICO, PICOTS, 
ACE Star Model
Johns Hopkins Model
Iowa Model, 
Stetler’s Model

Quantitative
Qualitative



Comparison of Research to QIQuality 
Improvement

Evidence Based 
Practice

Research

Bias Accept bias Appraise to reduce 
bias

Design to 
eliminate bias

Generalizability Low, results specific 
to unit

Based on 
organizational 
context

Based on design

IRB Required for 
dissemination

Na Required

JTN Article QI Article Systematic 
Reviews

Research



Comparison of Research to QI
Quality Improvement Evidence Based Practice Research

Definition Evaluate/improve a work process Combining: Best evidence + 
Clinical expertise + Pt preference

Scientific investigation to 
generate new knowledge

Purpose Improve existing process Identify best practice Generate new knowledge

Benefits Clinicians → Patient Clinicians → Patient Scientific community

Risk None None Potential

Analysis Run/control charts, Quasi-exp Search & Appraise Lit Statistical testing

Driver Data Best evidence Inquiry

Timing Continuous cyclical At this point in time Single-time period 

Example 
Designs

PDSA/PDCA
Lean Six Sigma
FADE, TQM

PICO, PICOTS, ACE Star Model
Johns Hopkins Model
Iowa Model, Stetler’s Model

Quantitative
Qualitative

Bias Accept bias Appraise to reduce bias Design to eliminate bias

Generalizability Low, results specific to unit Based on organizational context Based on design

IRB Required for dissemination Na Required

JTN Article QI Article Systematic Reviews Research



Problem:  
↑ Central Line Associated Bloodstream Infections (CLABSI) 

QI EBP Research

RN reviews hospital 
data revealing her 
units elevated CLABSI 
rate. 

How can we fix the 
process(es)!

RN notes ↑ CLABSI in her 
patients and nurses using 
inconsistent sterile technique 
to access central lines.

What is the best evidence!

RN has idea to see if a   
dedicated trained “central 
line” nurse ↓ CLABSI rate. 

Does this intervention work? 



Problem:  
Inconsistent Discharge Instruction Process

QI EBP Research

RN collects unit data on 
discharge instructions for 
stroke patients and finds 
variability in the timing, 
content, process and 
documentation.

Improve the process

RN wants to identify Stroke 
discharge best practices.  
PICO, appraises literature, 
incorporates national 
guideline into her unit’s 
discharge instructions.  

Find current best practice

RN designs research 
study to assess discharge 
instructions on frequency 
and timing of follow up 
PCP or ED visits.

Does intervention work?





2014



Cioletti et al (2017). Institutional Review Board Checklist for Trainee Quality Improvement Project 
Approvals. J Grad Med Educ, 9(3), 371-372.                                         George Washington University



IRB approval

• MOST journals require approval for publication



Types of IRB application

• Full application

• Expedited

▫ Identifiable data, no or minimal risk to subject

• Exempt

▫ Anonymous data, no risk to subject



Types of IRB application

• Full application

• Expedited

• Exempt
Most QI Projects



SQUIRE Guidelines
• Standards for QUality Improvement Reporting Excellence

• www.squire-statement.org

• Framework for reporting QI projects

▫ Published in 2008, Updated 2.0 2015

▫ Required by many journals that publish QI

http://www.squire-statement.org/


SQUIRE 2.0
http://www.squire-statement.org

2015

http://www.squire-statement.org/


SQUIRE Guidelines

• Framework for reporting QI studies

• Intended for reports that:
• Describe system level work to improve care

• Used methods to establish that observe outcomes were due to interventions

• Scientific design (PDSA, Control charts, …)

• Adaptable, flexible

• Use only sections that apply

• Cite SQUIRE when it is used to write a manuscript (Methods section)



Title and Abstract

Section Tips

Title Indicate an initiative to improve healthcare: 
quality, safety, effectiveness, patient centeredness, timeliness, cost, 
efficiency, or equity
Clear, concise, descriptive to aid searching and indexing
No abbreviations, avoid questions

Abstract Adequate information to aid searching and indexing
Background, Methods (Intervention), Results, Conclusions
Concise, factually dense



Introduction    Why did you start?

Section Tips

Problem Nature & significance of local problem The Problem

Available 
Knowledge

What is currently known    Short
Relevant previous studies NOT a lit review 
The Gap

Rationale Framework, model, concept, theory: explain problem Ref

Specific 
Aim

The purpose of this study …
Primary, secondary

Length 3-4 paragraphs, 1-1/2 page



Methods    What did you do?

Section Tips

Context Contextual elements considered important at the outset of 
introducing the interventions TC Level, Location, Size, Team, etc

Intervention a. Describe in sufficient detail that others could replicate
b. Specifics of the team involved in the work
“Doing the intervention”  “What you did”

Study of 
Interventions

a. Approach chosen for assessing intervention impact 
b. Approach used to establish whether the observed outcomes 

were due to the interventions 
“Studying the intervention” “Focus on whether and why 
intervention works”  State research design (PDSA, etc)



Methods cont. What did you do?
Section Tips

Measures a. Intervention measures: 
rationale, operational definitions, validity, reliability

b. Description ongoing assessment of contextual elements that 
contributed to the success, failure, efficiency, and cost

c. Methods to assess completeness and accuracy of data

Analysis a. Data analysis method: qualitative, quantitative  
b. Method for understanding variation and time within data

Ethical IRB statement   End of methods section



Results    What did you find?

Section Tips

Results a. Initial steps of the interventions and their evolution over time 
(timeline, flowchart)

b. Details of the process measures and outcomes
c. Contextual elements that interacted with the interventions
d. Observed associations between outcomes, interventions, and 

relevant contextual elements
e. Unintended consequences such as unexpected benefits, 

problems, failure, or costs associated with the interventions
f. Details about missing data  



Discussion  What does it mean?

Section Tips

Summary a. Key findings, relevance to the rationale and specific aims
b. Strengths of the project
Do not over state your findings

Interpretation a. Association between interventions and outcomes
b. Compare results to relevant literature
c. Impact of the project on people and systems
d. Reasons for differences between observed & anticipated 

outcomes, including context
e. Costs and strategic trade-offs, including opportunity costs

Discussion section is where your individual voice is finally heard



Discussion  What does it mean?
Section Tips

Limitations a. Limits to generalizability   Be hard on yourself
b. Factors that might have limited internal validity such as 

confounding, bias, imprecision in the design, methods, 
measurement, or analysis

c. Efforts made to minimize and adjust for limitations

Conclusions a. Usefulness of the work
b. Sustainability
c. Potential for spread to other contexts
d. Implications for practice, further study, suggested next steps

Funding Acknowledge any funding that supported this work



DESIGNS
Quality Improvement Studies Research

Non-Experimental Quasi-Experimental Experimental

Measure outcomes 
Before and after program 
Participants only
No control group

No randomization
Measure outcome 
-study participants
-nonstudy participants 
(control)

IV-Treatment manipulated
Participants randomized to 
treatment or control
Compare outcomes

TNCC Class pre vs post test TNCC class vs ICU nurses 100 RNs randomized to 
-in person TNCC class
-on line TNCC class

Weak causal inferences Moderate causal 
inferences

Strong causal inferences

Increasing Rigor



Study Designs

Statistical Process Control 
(measurement over time)
Time Series Design



• Plotting measurements over 
time turns out, in my view to 
be one of the most powerful 
devices we have for systemic 
learning.

• If you follow only one piece of 
advice from this lecture, pick a 
measure you care about and 
begin to plot it regularly over 
time.   

• Don Berwick,MD 

• Plenary Speech Institute for 
Healthcare Improvement (IHI)

Former Administrator of CMS

Former President of IHI (Institute 
for Healthcare Improvement)





Run Charts 

• Graphical display of data in time sequence

• Considered the simplest of QI graphs 

• Data are plotted in time order with median 

• Used to identify process improvement or 
degradation

• Interpretation best when >=25 data pts

Caution:

• Ability to detect data signals visually is limited

• You may think you are seeing a signal 
(change), when in reality you are seeing 
normal process variation.



Primary Uses of Run Charts

1. Display data to make process performance visible

2. Determine whether a change is an improvement

3. Determine whether we are continuing the improvement



Example Run Chart



Control Charts (Shewhart Charts)
• Like run chart, it is a graph displaying how a process changes over time

• Can be created in Excel

• A run chart with upper & lower control limits computed from existing data 

• Control limits help focus your review to find areas of concern

• When a data point violates upper or lower limits, it’s called special cause 



Example Control Chart



Control Charts

• Control charts help differentiate variability
• Serve as early warning system 
• Common cause variability (normal) vs special cause variability (due to an event)
• The control chart provides a formal way to decide whether observed variation is   

attributed to changes made or to other causes of variation in the system



Pareto Charts
• Vertical bar chart -values are plotted in categories in decreasing order

• Helps focus improvement efforts and is a manifestation of the 80/20 rule

• 80% of problems are related to 20% of the categories

• Ex: Problems, errors, defects, adverse drug events, patient complaints, 
are organized into categories or classifications



Posters



Poster Tips

• Flow: L→R, Top→Bottom

• White space up to 40%

• Minimal text 

• Left justified

• Bullets

• Readable from 6 feet (>24pt)

• Limit fonts

• Background: White

• Use of color
• Limit to 3-5

• Avoid too bright or those print 
poorly

• Titles: concise, interesting

• Charts/Figures
• Simplify

• Titles

• Arrows to guide reader

Tell a story Simple is better



Poster Tips

• QR code
• Link to abstract, paper, 

website

• Apps Linked to Videos
• HP Reveal, DAQRI

• Handouts
• Pocket size versions of 

abstract
• Pocket of business cards

• Format 
• Paper vs Fabric vs Electronic 

• Continued Sharing 
• Online open-access repository 

(figshare)
• Websites (ResearchGate)

• Display poster  trauma hallway

• Include poster presentation on 
CV





H1

H2

1.

2.

3.

4.

goes here,  

translated into plain

english.  Emphasize the

importantwords.

Take a picture to

download the full

paper

0

Extra Tables  

& Figures
D ISCO VERING TH E LAN GUAGE OF MEANINGFUL W O RK

Tab l e3 . Correlations o f a ll v ar iables.

1  2  3  4  5  6  7  8  9  1 0  1 1 1 2
- -

.4 0 * * --

.3 4 * * .8 1** --

.3 9 * * .7 9** .6 6** --

.2 6 * * .7 8** .6 2** .70** --

1 O t her -ra ted  

mean i n fu lness

2 W A MI

3 C W MS

4 Sel f- rep orted  

mean i n fu lness

5 Sel f- rep orted  

meaningfulness  

(b i nar )

6 CL
.7 4 * * .2 1** .1 6** .20*  .08 - -

7  P ers ona l Pronouns .3 1** - .04 - .02 - .03 - .05 .48** --

8  A ct i on verbs .2 4** - .02 .01 - .02 - .06 .26** .6 3** --

9  A b strac t Language  .0 5 .11 .09 .02 .13 .09 - .01 - .02 - -

1 0  Positive Sentiment .5 2** .20* .17*  .2 2** .11 .57** .3 4** .2 3** .16* - -

1 1  A ffec t ive .3 6** .7 4** .7 9** .6 2** .57** .2 1** - .00 - .02 - .01 .2 1** - - Commitment

1 2  “ I am a…” .1 2  .1 9** .20* .3 1 ** .18*  .18*  - .09 .02 .03  - .02 .23 - -

1 3  A lgorithm-predicted .10 .29** .2 6** .3 5** .3 1** .09 - .10 - .17* - .03 .01 .2 4** .24**  meanin .

* p < .0 5, ** p < .01

Title
Authors

Intro

Methods

Results

Discussion
More research is needed, but...

54DISCOVERING THE LANGUAGE OF MEANINGFUL WORK

Table 4. The relationship between positive sentiment and meaningfulness.

Catchall

WAMI          Single-Item            CWMS Other-rated

Meaningfulness Meaningfulness

Positive Sentiment        .20* .22** .17* .52***

*p < .05 **p < .01 ***p <.001

UE

Anatomy of a #betterposter.

Hardly “wasted”, negative space  

maximizes signal-to-noise ratio and  

helps attendees quickly find the  

takeaway.

The key ‘takeaway’ of the study is  

central, translated into plain english.  

Research on usability writing suggests  

that casual language is interpreted  

faster than formal language.

Point your phone camera at this and  

instantly download the full paper, a  

copy of the poster, the presenter’s  

contact details...and/or even the data-

set powering the study.

For all the figures and tables  

that you feel like you need  

to be able to point to if  

somebody asks you a hard  

question. Leave it messy! It’s  

just for you to reference.

Concentrated summary of your intro,  

methods, and results that can be  

skimmed in 1-5 minutes. Located  

intentionally far away from the  

presenter’s personal space. For when  

an attendee wants more detail but the  

presenter is busy (or they just don’t feel  

like interacting).

Ammo Bar

WHY:

1. Lets you get the worries  

out of the way, so you can

focus the rest of the  

poster on clearly

communicating  

the need-to-

know info to

attendees.

2. Keeps the detail you  

need for questions closest  

to where you’re standing,  

so you don’t have to  

reach across the poster  

and block the view.

WHY: Centralizing and succinctly  

summarizing the study details in a  

single column is fast & easy to scan  

without having to hunt around the  

poster for each section.

Silent Presenter Bar

QR Code to full paper Main finding Focus area



Central Layout





10 Tips for Writing 

1. Journal selection
2. Author guidelines 
3. Find similar articles
4. Organize thoughts (cards, bullets) 
5. Organize Tables and Figures first
6. Simple sentences, correct tense
7. One idea per sentence, passive voice
8. Edit, Edit, Edit
9. Don’t plagiarism
10.Proofread and revise
11.Have others read your paper
12.Read and be responsive to reviewer comments



What do readers want?

•Novel

•Important

•Impactful

•Quality Science

Idea

Writing

Research

& editors





















Questions


