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Learning Objectives

1.Discuss the importance of sharing of respiratory care research
2.Describe how to turn common respiratory care department projects 

that can be published
3.Cover the importance of having a process for respiratory care 

research



About the Presenter

• Associate Director of Respiratory Care 
Research for Pediatric Critical Care Medicine
• RT/ECMO Specialist at Duke University 

Medical Center
• Member of BOD for CVCSCCM

• Member of Research Committee
• Chair of Respiratory Care Department 

research committee
• Co-chair of SCCM Respiratory Care Section 

Research Committee
• Section Editor for RESPIRATORY CARE
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• Section Editor for RESPIRATORY CARE
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• Any products shown are used as examples and are not an 
endorsement
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Why Research Important

To improve patient outcomes
• Compare strategies used in clinical 

practice
• Demonstrate the impact of quality 

improvement projects
• Investigate how technology functions
• Increase understanding of physiology 

of different disease states
• Identify biologic mechanisms for 

targeted interventions



Who We Think Does Research 

• Nerds
• Geeks
• Geniuses
• Large, well funded groups



Who Actually Does Research

• Everyone!
• Every day items
• Cell phone plan
• Washer/drier
• Where to work

• At work
• Literature search
• QI/QA processes
• Clinical observations



Examples of RT Led Research

• Clinical trials
• Before & after studies
• Observational studies
• Prospective
• Retrospective

• Quality improvement
• Surveys
• Bench studies



Key to Success - Skill Development

• Research is a skill that can be 
developed
• Made of individual skills

• Reading
• Writing
• Database management
• Data collection & security
• Statistical analysis
• Team dynamics
• Leadership
• IRB
• Navigating peer review



Read! Read! Read!

• Read as many papers as you can
• RESPIRATORY CARE is a good starting point
• Other journals

• NEJM
• Lancet
• JAMA
• Critical Care Medicine
• Blue Journal (American Journal of Respiratory and 

Critical Care Medicine)
• Critical Care
• Chest
• Pediatrics



Where to Start

• Start small
• Ask a clinically question

• Something controversial/unknown
• Find a mentor
• Do a literature search

• Find what has been published
• See what you can add
• Discussion section is a great source

• Design your study
• Retrospective review or bench study 

are good first projects



Picking a Project

Do!
• Pick something you care about
• Consider confirming a prior study
• Address a clinical problem at your 

center
• Use existing QA or QI data
• Chance to grow your skills

Don’t!
• Pick a “hot topic”
• Burnout, COVID-19

• Overreach
• Avoid large, complex studies

• Go it alone!
• Find a mentor, build a team



First Step – Literature Search

• Identify the research question!
• First step is always a literature review
• PubMed is a great source
• Seek out similar papers to your project
• Get full-text versions of all papers
• Library and librarians are your friend!
• Drill down on the methodology used

• Make an annotated bibliography
• Keep all the papers in the same 

location



Find a Mentor

• Someone who has experience
• Physician, RT, or another
• Ideally within your institution
• RESPIRATORY CARE staff have offered 

to mentor RT researchers
• Help guide you in the right 

direction
• Schedule regular meetings
• Be careful, the wrong mentor can 

lead you down the wrong path



Next Step

• Summarize what is known in a 
formal document
• Example to the right

• Present and discuss with your 
mentor
• Establish a plan for your study
• Assess feasibility



Designing Your Study

• Clearly state your hypothesis
• Establish primary and secondary 

outcomes
• Selected based on study design 

and sample size

• Subject identification
• Inclusion/exclusion criteria



Designing Your Study – Data Collection

• Part that takes the most time
• Use secure database
• REDCap, Microsoft Forms
• Avoid Excel
• Must meet IRB requirements

• Prepare for unexpected barriers
• Smaller numbers than expected
• Data collection taking longer than 

expected
• Unable to access some data
• Problems with technology



Statistics

• Learn the basics
• What tests to use
• How to describe data
• How to interpret the results

• Have a clear plan
• Don’t change once you’ve started
• If added analysis, note clearly in methods

• Find an expert J
• Someone with formal training
• Grad school doesn’t qualify

• Don’t let lack of stats knowledge derail you
• People want to help!



Institutional Review Board

• IRB protects research subjects
• CITI training

• Any study involving patient data will require IRB approval
• QI and survey projects are exempt
• IRB makes that decision

• Different types of review
• Expedited
• Full board review

• Minimal risk studies or retrospective studies can get a waiver of 
consent



Reporting the Results

• Journals have a specific format
• Introduction
• Methods
• Results
• Discussion
• Conclusion

• Abstracts are similar
• No discussion section



Interpreting the Results

• Results are presented in tables 
and figures
• Depending on the study
• Flow diagram
• Table 1 with subject demographics
• Table 2 with primary and 

secondary outcomes
• Figures to describe outcomes
• Additional tables and figures for 

multivariable analysis
• Large studies often have large 

amounts of supplemental material



Table 1

• Decide what should be in the 
table
• Rest can be in the text
• Don’t repeat in both

• Primary characteristics of the 
subject population
• Does not include outcomes



Table 2

• Includes primary and secondary 
outcomes
• Most important part 
• Can be supplemented by figures
• Some data are better presented 

visually



Additional Tables

• Additional tables are for 
secondary outcomes and 
multivariable analysis
• Can add many more tables
• Some journals limit the number
• RESPIRATORY CARE has no limit

• Some may be better suited to 
supplemental files



Writing the Abstract

• Refer back to your proposal
• Background should be 

straightforward 
• State your hypothesis or objective

• Methods should be clear and 
detailed
• Make sure IRB approval is noted

• Results can be challenging to decide 
what to include
• Primary and secondary outcomes 

should be included



Background

• 3-5 sentences describing your study
• Example:
• Background: High-flow nasal cannula (HFNC) has been increasingly 

utilized in PICUs for asthma, yet studies comparing it to mask 
nebulizer are lacking. We hypothesized that HFNC would perform 
similarly to the aerosol mask for meaningful clinical outcomes in 
children with critical asthma.



Methods

• Goal is to clearly state your methods and outcomes
• Should include IRB approval
• Primary and secondary outcomes
• How subjects were identified



Methods

• Goal is to clearly state your methods and outcomes



Results

• Include demographic information
• Primary and secondary outcome
• Make sure you report the actual data
• If you don’t, abstract will be rejected



No p-values
No comparison of disease 
severity or vital signs



Conclusion

• Summarize what you found in 1-2 sentences
• Avoid overstating the results
• No data should be included in this section
• Examples: HFJV was associated with improved ventilation among 

subjects able to remain on HFJV but had no significant effect on 
oxygenation
• Example 2: HFNC performed similarly to aerosol mask in pediatric 

patients with critical asthma.



Editing

• Most abstracts will require multiple 
versions
• Usually around 5-10
• Constructive feedback is helpful
• Goal is to make the work as good as 

possible



Leverage Your Existing Data

• Departmental metrics
• SBT compliance
• Lung protective ventilation
• Unplanned extubations, pressure injuries
• Assignments/productivity

• Hospital/ICU metrics
• Length of stay
• Reintubation
• Time on mechanical ventilation
• Readmissions



Pitfalls to Avoid

• Decide what you want to find 
before you start
• Start before having a clear plan
• Present partial results
• Overstate your findings



Summary

• Research is a skill
• Find a mentor
• READ READ READ!
• Start small
• Don’t get discouraged



Thank You

• Questions?
• Email me at: Andrew.g.miller@duke.edu
• Twitter: @agmrrt

mailto:Andrew.g.miller@duke.edu

