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Learning Objectives 
(Pharmacists & Pharmacy Technicians)

1. Develop a toolkit for getting started with 
publishing scholarly work

2. Apply effective strategies for scholarly 
productivity

3. Discuss various strategies for responding to peer 
review

4. Navigate the publication process from pre-work 
through final publication

*This activity has been approved for Preceptor Development credit



The resident research graveyard

RIP

Sara J’s 

Resident

Project



Why publish?

https://researchforevidence.fhi360.org

https://anchor.fm/s/54831478/podcast/play/49807992

https://anchor.fm/s/54831478/podcast/play/51193982/

https://mcdn.podbean.com/mf/web/bhieb6/VerifiedRx-PracticaltipsforPublishing_Final.mp3

Data 
Sharing

Visibility

Credit Recognition

Peer 
Review

Professional 
Service

https://researchforevidence.fhi360.org/practitioners-publish-research-journals
https://anchor.fm/s/54831478/podcast/play/49807992/https%3A%2F%2Fd3ctxlq1ktw2nl.cloudfront.net%2Fstaging%2F2022-2-29%2F256705285-44100-2-ce8bfeaa5161f.m4a
https://anchor.fm/s/54831478/podcast/play/51193982/https%3A%2F%2Fd3ctxlq1ktw2nl.cloudfront.net%2Fstaging%2F2022-3-27%2F262158198-44100-2-97a4cc78cb2eb.m4a
https://mcdn.podbean.com/mf/web/bhieb6/VerifiedRx-PracticaltipsforPublishing_Final.mp3


What makes a project publishable?

FINER criteria

Is it replicable?

Is it worth replicating?

Who stands to benefit?

https://scientific-publishing.webshop.elsevier.com/research-process/finer-research-framework/​



When NOT to Publish

▪ Insufficient methods

▪Not aligned with 
professional 
standards

▪Not replicable

▪No control for major 
confounders

▪Untrustworthy data

▪No/limited novelty

▪ Inappropriate or 
unnecessary 
comparison

▪ Research question
already answered

▪No/limited 
external application



Do I need IRB approval to publish?

▪Research vs quality improvement (QI) IRB 
processes



Research vs QI: 
Largely a matter of intention

Research

▪Add to literature

▪Hypothesis-testing 
in human subjects

▪Prospective IRB 
approval

▪ IRB protocol 
submission

Quality Improvement

▪ Improve a process

▪Applying best practices

▪OHSP review if intention to 
disseminate, not required
to conduct internally

▪Brief application for 
QI determination



Do I need IRB approval to publish?

▪YES (in some form or another)

▪Research vs QI IRB processes

▪OHRI is here to help!
▪Full out an IRP and submit a ticket
▪Follow this map

▪Bottom line: conducting research and 
presenting research or QI projects outside 
the organization requires regulatory review

J Am Coll Clin Pharm, 2: 6-7.; J Grad Med Educ. 2016 May;8(2):128-33. doi: 10.4300/JGME-D-16-00086.1.

https://ohesource.ohiohealth.com/departments/Innovation/OHSP/submission/Forms/QI%20vs%20Research.aspx
https://ohesource.ohiohealth.com/departments/Innovation/_layouts/15/WopiFrame.aspx?sourcedoc=/departments/Innovation/Academic%20Research/IIT%20-%20Initial%20Research%20Proposal.docx&action=default
https://redcap.ohiohealth.com/surveys/?s=PN3FFKW3DP


Regulatory Review Statements

▪"This project was approved by the 
OhioHealth Institutional Review Board …"

▪"This project was reviewed by the 
OhioHealth Office of Human Subjects 
Protections as a Quality Improvement 
Determination …"



Does it 
cost 
money to 
publish?



Traditional Journals vs.
Open Access Journals

Traditional
• Usually no required cost 

to authors
• Paid by subscription 

and/or advertising
• May be more trustworthy 

and universally accepted
• No one likes paywalls
• Journal usually retains 

copyright

Open Access
• $500-$5000 per article
• Paid by authors/depts, 

sometimes grants
• Perceived as less 

legitimate by some
• May allow more freedom 

/creativity
• ↑Readers, ↑citations?
• Authors may retain rights

PMID: 27548723, PMID 34161369



Other Publishing 
Options

Hybrid – traditional journals 
offer open access option

New/innovative journals, e.g. 
Cureus

Nontraditional platforms, 
e.g. blogs, podcasts, 
newsletters…



Beware Predatory Journals

https://www.nature.com/articles/d41586-019-03759-y

https://www.nature.com/articles/d41586-019-03759-y


Does it 
cost 
money to 
publish?

▪Generally, no

▪Options that do incur $:
▪Open access
▪Preprints
▪Color printed figures
▪Extra journal copies



▪Not really

▪ Authors, peer reviewers, and 
most editorial board members 
do not make money 
throughout the publication 
process to limit bias

▪ Suspect predatory journal if 
payments offered

▪ Indirect incentives

Can I make 
money 
publishing?



Publishing 
Process –
Get Started

Establish/refresh professional 
online presence

Determine authorship early

Classify study/article type and pull 
reporting guidelines for initial 
checklist

Pick 2 ideal target journals

Find 2 similar articles in journal to 
template



Your (and Your Work's) Professional 
Online Presence

ORCID® ID https://orcid.org/

X/Twitter® https://accpjournals.onlinelibrary.wiley.com

Google® Scholar

h-Index

LinkedIn®

Altmetrics® / PlumX Metrics®

https://orcid.org/about/what-is-orcid/mission
https://accpjournals.onlinelibrary.wiley.com/doi/abs/10.1002/jac5.1120




ICMJE Authorship Criteria

Substantial contributions to conception or design of the work; or the 
acquisition, analysis, or interpretation of data

AND

Drafting the work or revising it critically for important intellectual 
content

AND

Final approval of the version to be published

AND

Agreement to be accountable for all aspects of the work

http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-
of-authors-and-contributors.html

http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html


CRediT Taxonomy for Author Roles

Conceptualization

Data curation

Formal Analysis

Funding acquisition

Investigation

Methodology

Project administration

Resources

Software

Supervision

Validation

Visualization

Writing – original draft

Writing – review & editing

https://casrai.org/credit/

https://casrai.org/credit/


Authors vs. Acknowledgements 

“The authors gratefully acknowledge the 
contributions of…”



Authors vs. 
Acknowledgements 
Who are authors and who are 
acknowledgements on your publication?

Name Criterion 1 Criterion 2 Crit. 

3

Crit. 

4

Author or 

Acknow.?

SJ Conceptualization, data

curation, investigation,

Validation

Visualization, Writing 

– original draft

Yes Yes Author

JD Data curation, formal 

analysis

Writing –

original draft

Yes Yes Author

CY Conceptualization, 

supervision

Writing – review and 

editing

Yes Yes Author



Reporting and 
Style Guidelines

Equator Network

Enhancing the 
QUAlity and 
Transparency Of 
health Research

https://www.equator-network.org/reporting-
guidelines/

https://www.nlm.nih.gov/services/research_re
port_guide.html

https://www.equator-network.org/reporting-guidelines/
https://www.equator-network.org/reporting-guidelines/
https://www.nlm.nih.gov/services/research_report_guide.html
https://www.nlm.nih.gov/services/research_report_guide.html


Reporting and Style Guidelines

Which reporting 
guidelines will you 
adhere to?

Download/save them 
now!
https://www.equator-
network.org/reporting-guidelines/

https://www.nlm.nih.gov/services/research_
report_guide.html

https://www.equator-network.org/reporting-guidelines/
https://www.equator-network.org/reporting-guidelines/
https://www.nlm.nih.gov/services/research_report_guide.html
https://www.nlm.nih.gov/services/research_report_guide.html


Publishing 
Process -
Get Started

Establish/refresh professional 
online presence

Determine authorship early

Classify study/article type and pull 
reporting guidelines for initial 
checklist

Pick 2 ideal target journals

Find 2 similar articles in journal to 
template



Journal Selection

▪“MUSTs?” = peer-reviewed and indexed

▪ Impact Factor
▪ https://www.scimagojr.com/journalrank.php

▪Probably unimportant to you at this point

▪Key Driver = target audience

▪Ultimate Drivers = published and findable

https://www.scimagojr.com/journalrank.php


JANE Tool for Journal Selection

Journal/Author Name Estimator

Insert title/keywords → find journals to submit to

http://jane.biosemantics.org/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6300233/

http://jane.biosemantics.org/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6300233/


JANE

http://jane.biosemantics.org/

http://jane.biosemantics.org/


Finding 
"Template" 
Articles

Similar topic

Similar methodology/rigor

Can't find? → Reassess 
journal selection

Found? → Consider 
structure, style, length, etc.



Publishing 
Process –
Get Going

Gather and update references
- Use a reference manager!

Pull journal Instructions for 
Authors

Setup your draft manuscript
per journal requirements

Visualize the 
publication process

Set timeline, goals



Reference 
Managers

EndNote®

Zotero®

Mendeley®

PaperPile®



Setting Up Your Draft

❑ Carefully read journal requirements
❑ Font type, size, spacing
❑ Section headers

❑ Leave comments containing journal specs
❑Max word counts
❑ Number of keywords
❑Max references
❑ General guidance for each section



Journal Submission 
Guidelines Examples
https://accpjournals.onlinelibrary.wiley.com/hub/journal/18759114/forauthors
.html

https://academic.oup.com/ajhp/pages/General_Instructions

https://journals.lww.com/ccmjournal/Pages/informationforauthors.aspx

https://accpjournals.onlinelibrary.wiley.com/hub/journal/18759114/forauthors.html
https://accpjournals.onlinelibrary.wiley.com/hub/journal/18759114/forauthors.html
https://academic.oup.com/ajhp/pages/General_Instructions
https://journals.lww.com/ccmjournal/Pages/informationforauthors.aspx


Your Turn

❑Which journal will you target first?

❑ Locate and save “Information for authors”

❑Drop comments in your manuscript draft:
❑ Max abstract word count

❑Max manuscript word count

❑Max reference count



Publishing 
Process –
Get Going

Gather and update references
- Use a reference manager!

Pull journal Instructions for 
Authors

Setup your draft manuscript
per journal requirements

Visualize the 
publication process

Set timeline, goals



The Publication Process

Prepare

• Draft manuscript

• Edit manuscript

• Finalize manuscript and other components

Submit

• Desk/editorial review

• Peer review

• Author notification of decision

Re-
Submit

• Edits

• Response to reviewers

• Final determination

Publish

• Copyediting / "galley proof" approval

• Online and print publication

• Dissemination

1-6 
months

2-6
months

2-8
weeks

2-8 
weeks



Like watching grass grow...



Tips for Academic Productivity

Critical appraisal of competing priorities

Scheduling tasks

Specifying tasks – "micro-listing"

Choose active collaborators and seek mentorship

Writing efficiency α writing volume

Language services

Done well >>> not done, but perfect



Micro-listing and Scheduling Tasks

Unlikely to Work

To do Tuesday:

-Write Methods section

-Prep for Wed meeting

-Get gas on the way 
home

Setup for Success

Tuesday calendar:

Write Methods section –
study design, participants 
and timeline section

1430 for 1 hr



Active Collaborators

Complementary skills or perspectives

Genuine interest

Capacity for commitment

Effective mentors



Tips for Academic Productivity

Critical appraisal of competing priorities

Scheduling tasks

Specifying tasks – "micro-listing"

Choose active collaborators and seek mentorship

Writing efficiency α writing volume

Language services

Done well >>> not done, but perfect



Publishing 
Process –
Get Done

Incremental forward 
movement wins

Many levels of editing

Finalize draft

Submission checklists/pieces

Only submit to 1 journal at a 

time



Finalizing Manuscript Draft

PI initial draft complete/reviewed

ALL collaborator final review and editing

Non-expert review and editing

PI final refined draft

ALL collaborator final approval



Finalizing Manuscript Draft

DO NOT SUBMIT UNTIL ALL HAVE 
BEEN MET:

• Complete, polished, publication-worthy

• 100% adherent to journal specifications 
and interests

• NO grammatical/spelling errors, 
formatting issues, or tracked changes

• Approved by ALL authors



So you think you’re ready to submit?

Title page

• Author names, 
credentials, affiliations

Abstract, 
keywords

Conflict of interest 
(COI) forms, IRB 

forms

Author 
contributions and 

attestations

Final (de-identified?) 
main text file

• Abstract, main text, 
tables, figure legends?

Separate figure 
files in correct 

format?

Acknowledgements Cover letter
Checklist (from 

EQUATOR and/or 
journal)



Submission Component Tips

▪Cover letter – address to editor/team
▪Briefly introduce impetus for your work and 

sell why of interest to journal audience
▪ IRB approval, attestations

▪Keywords – use to maximize findability!
▪Use PubMed MESH terms

▪Log in to submission portal in advance



Editorial Manager®



Publishing 
Process –
Get Done

Incremental forward 
movement wins

Many levels of editing

Finalize draft

Submission checklists/pieces

Only submit to 1 journal at a 

time



Submission Complete!

Celebrate, 
take a 
break

Reflect on 
the process 

thus far

Recharge 
your 

resiliency 

Refresh 
your 

growth 
mindset

Prepare for 
onslaught 
of review...



Tracing the Decision Process

Desk 

Revision

Desk 

Rejection

Editor 

Declination Rejection

Reviewer 

Recs

Accept with 

RevisionsEditor 

Decision

Submission

Peer 

Review

Editor 

Review

Desk 

Review

Publication



Desk and 
Editorial 
Review

▪ Journal editorial staff

▪ Technical screen

▪ Formatting and 
components to specs

▪ Strong, concise, 
coherent writing

▪ Appropriate methods 
and references

▪ Journal aims and scope

▪ Ethical standards



Desk or Editorial Rejections

Incomplete and/or error-ridden draft

Inadequate prose or English

Methods/analysis not appropriate

References outdated and/or unbalanced

Not novel/of interest to journal audience

Insufficient rigor for journal impact

Ethical concerns

https://www.elsevier.com/connect/8-reasons-i-rejected-your-article

https://www.elsevier.com/connect/8-reasons-i-rejected-your-article


Tracing the Decision Process

Desk 

Revision

Desk 

Rejection

Editor 

Declination Rejection

Reviewer 

Recs

Accept with 

RevisionsEditor 

Decision

Submission

Peer 

Review

Editor 

Review

Desk 

Review

Publication



Peer Review

▪Unpaid, external reviewers

▪ Published/practicing experts in field

▪ Assess scientific merit of work + if 
manuscript is worthy of publication 
in that journal
▪ Provide recommendations to authors 

to improve their work

▪ Make recommendation to editor

▪ Single- or double-blind process

https://academic.oup.com/ajhp/article/74/24/2080/5102692
https://academic.oup.com/ajhp/article/74/24/2090/5102707

https://clicktime.symantec.com/3HhHxWZW2Yv7NE6T5Mr9UAj7Vc?u=https%3A%2F%2Facademic.oup.com%2Fajhp%2Farticle%2F74%2F24%2F2080%2F5102692
https://clicktime.symantec.com/3MwDn7HmutKRUAJqMfRoJLh7Vc?u=https%3A%2F%2Facademic.oup.com%2Fajhp%2Farticle%2F74%2F24%2F2090%2F5102707


https://twitter.com/redpenblackpen/status/1173797747872239616

https://twitter.com/redpenblackpen/status/1173797747872239616


Peer Review

Accept

Accept with 
Minor 

Revisions

Accept or 
Reconsider 
after Major 
Revisions

Reject

Your 
published 

manuscript



Peer Review

Accept

Accept with 
Minor 

Revisions

Accept or 
Reconsider 
after Major 
Revisions

Reject

(This should never happen!)

Your 
published 

manuscript



Peer Review

Accept

Accept with 
Minor 

Revisions

Accept or 
Reconsider 
after Major 
Revisions

Reject

(This should never happen!)

Complete requested revisions, 
address reviewer comments, 

resubmit

Your 
published 

manuscript

Pre-print version 
may be 

immediately 
released!



Peer Review

Accept

Accept with 
Minor 

Revisions

Accept or 
Reconsider 
after Major 
Revisions

Reject

(This should never happen!)

Your 
published 

manuscriptComplete requested revisions, 
address reviewer comments, 

resubmit

Complete requested revisions, 
address reviewer comments, 

resubmit



Response to Reviewers

Be meticulous and 
courteous

Cite specific location 
of changes in 
resubmitted 
manuscript file

All comments must be 
addressed, but not all 
suggestions must be 
accepted

Follow journal 
instructions carefully but 
often an open/"letter-
like" format



Response to Reviewers



Challenges with Peer Review

▪ Conflicting 
feedback/requests

▪Unproductive criticism

▪ Feedback would result 
in exceeding journal 
requirements

▪ Feedback you disagree 
with /would change 
intention

Creative Commons image. Available https://res.cloudinary.com/people-
matters/image/upload/fl_immutable_cache,w_624,h_351,q_auto,f_auto/v1569483518/1569483516.jpg



Peer Review

https://twitter.com/redpenblackpen/status/1173797747872239616

https://twitter.com/redpenblackpen/status/1173797747872239616


Challenges with Peer Review

▪ Conflicting 
feedback/requests

▪Unproductive criticism

▪ Feedback would result 
in exceeding journal 
requirements

▪ Feedback you disagree 
with /would change 
intention

→Seek guidance from 
journal editor

→Seek and respond to 
intention

→Reassess other sections 
for opportunities

→Reassess presentation 
rather than content

→Provide rationale for 
declining



Resubmission

Maintain attention 
to detail

• Including 
authorship 
details

01
Reengage all 
collaborators and 
independent 
reviewers for 
"fresh eyes"

02
Cross-check all 
reference 
numeration, table 
and figure 
legends/data 
labels, etc.

03



Rejection after Peer Review

Thank editorial 
team and 
reviewers

Take a break

Reflect
Assess next target 
journal

Pursue process as 
per "Accepted with 
Revisions"

Comprehensive 
revision 
addressing review



Peer Review

Accept

Accept with 
Minor 

Revisions

Accept or 
Reconsider 
after Major 
Revisions

Reject

(This should never happen!)
All paths 
can yield 

your 
published 

article!

All steps 
add value 
– stay in 

the game

Complete requested revisions, 
address reviewer comments, 

resubmit

Complete requested revisions, 
address reviewer comments, 

resubmit

Complete requested revisions, 
address reviewer comments, 

resubmit



Acceptance



Final Steps

Copyediting by 
editorial team

Typesetting / 
“galley proof”

Final approval

Publication 
online first – DOI 

assigned

Ultimate print 
publication/full 

citation

PubMed indexing 
in weeks to 

months



Acceptance

Celebrate!

Disseminate

Reflect

Consider future work and contributions

Serve as a peer reviewer



Many other ways to publish

Review articles
Editorials / 
letters to 

editor

“How to” 
articles

Position 
papers, clinical 

guidelines
Book chapters

Case 
reports/series



OhioHealth Pharmacy's 
Publication Boom



OhioHealth Pharmacy's 
Research Quality



Summary and 
Encouragement
▪ Community health-system pharmacists face 

many challenges to publishing our research and 
QI projects, but many resources and strategies 
exist to support those interested in scholarship

▪ Mentorship and active collaborators are key, 
along with advanced time-management skills 
and persistence

▪ We are doing great work – it deserves to be 
seen!



Part 2:
Writing Your 
Research Manuscript



Scientific Writing Backbone

Organizational 
structure

Word 
choice

Voice Syntax

Tone Emphasis

Elliott C, Sainani K, Harwell D. "Active vs. Passive voice in scientific writing". ACS Webnars.



The Authors' Responsibilities

Primary obligation = 
convey information 

clearly, concisely, 
and objectively

Clean writing 
promotes clear 
interpretation

Simple, 
straightforward 

writing should be 
the goal

Elliott C, Sainani K, Harwell D. "Active vs. Passive voice in scientific writing". ACS Webnars.



Voice: to fluff or not fluff

Active Voice

- The subject acts

- "We found a strong 
correlation…"

- Using "I", "we", etc.

- Shift to preference from journals

- Promotes more direct, clear 
writing

- Places more responsibility on the 
author than the content

Passive Voice

- The subject is acted upon

- "A strong correlation was 
found..."

- Historically preferred in scientific 
writing... until it wasn't

- Still appropriate to use, though 
at a lesser frequency than the 
active voice

Elliott C, Sainani K, Harwell D. "Active vs. Passive voice in scientific writing". ACS Webnars.





Thou shall

• Outsource your labor to AI, not your thinking

• Use AI as your research assistant, not your 
supervisor

• Use AI to create structure, not content

• Use your common sense

@MushtaqBilalPhD



Polishing Your Writing with AI

Please write a _____ for this paragraph 
• Topic sentence

• Transition sentence

Please rewrite this paragraph as…

• An introduction

• A conclusion 



Limitations 

• ChatGPT can be used as a supplement 
and should not be relied upon entirely 

• Spelling or nuances in language

• Limits with understanding complex 
concepts and nuances in language 

• Unable to cite (accurately at least…)



Manuscript Writing Structure

J Am Coll Clin Pharm. 2020; 3: 818– 824; Arq Bras Cardiol. 2014 Feb; 102(2): e21–e23.

Section Paragraphs Words Refs

I 2-3 250-500 5-16

M 4-10 350-750 0-5

R 3-9 250-1000 N/A

D 5-11 750-1500 8-30



Introduction 
= 2 or 3 Paragraphs

Put your research topic in broad context

Concisely describe what is known

Contrast with what is not known

End with study question, hypothesis, or goal



Introduction / Background: 
Working Smarter not Harder

▪ Most consistent piece of the research 
process

▪ Use what you have already done, but 
change it for your new audience



Background Process Example



Background Example – QI Project
Infectious complications of total joint arthroplasty (TJA), especially prosthetic joint infections (PJI), are
associated with significant morbidity and decreased quality of life for affected patients, in addition to
conferring an estimated economic burden of over $1.62 billion annually [1]. Antimicrobials play an important
role in the delivery of safe and effective surgical care and are utilized in myriad ways across the care continuum
in elective TJA procedures. While essential to avoiding surgical site infections (SSIs), inappropriate or excessive
use of antimicrobials can lead to deleterious outcomes, including toxicity, growth of resistant organisms,
superinfections (including C. difficile infection), and unnecessary costs [2]. Unfortunately, limited high-quality
data exist to guide many of the antimicrobial modalities used in TJA, creating a need for comprehensive
antimicrobial stewardship program (ASP) implementation and evaluation [1,3,4].

Antimicrobial stewardship is defined as “[optimizing] antimicrobial use to achieve the best clinical outcomes
while minimizing adverse events and limiting selective pressures that drive the emergence of resistance,” while
also attempting to reduce excess costs attributable to suboptimal antimicrobial use [5]. Robust institutional
antimicrobial stewardship programs (ASPs) are required to meet metrics imposed by the Centers for Medicare
and Medicaid Services (CMS) and are strongly encouraged by the Centers for Disease Control and Prevention
(CDC) [6,7]. ASPs have demonstrated value to hospitalized patients and institutions [8], yet application to
elective surgical populations, including TJA, remains limited.

To address these needs, our institution formed a comprehensive, multidisciplinary orthopedic surgery 
antimicrobial stewardship program (“Ortho ASP”) with the goal of identifying the highest quality antimicrobial 
interventions to improve surgical outcomes and decrease the burden of adverse effects related to 
antimicrobials, all while controlling expenditures. We pursued a pre- and post-implementation assessment in 
all TJA patients at our urban, community teaching hospital, with the primary outcome being the rate of optimal 
preoperative antibiotic selection. We hypothesized that a collaborative Ortho ASP would optimize antibiotic 
use in TJA, as indicated by increased utilization of high-value antibiotics, a reduction in unnecessary or overly 
toxic antibiotic exposures, improved or neutral effects on postoperative SSI and acute kidney injury (AKI) rates, 
and reduced direct and/or indirect costs to the institution.

https://paperpile.com/c/K2vQTG/qAk3e
https://paperpile.com/c/K2vQTG/CT5sz
https://paperpile.com/c/K2vQTG/qAk3e+OmnKC+2CmN7
https://paperpile.com/c/K2vQTG/SrZ0C
https://paperpile.com/c/K2vQTG/S1VxY+WEp0P
https://paperpile.com/c/K2vQTG/UgyYB


Background Example – 2 Paragraphs
Sugammadex is a novel chelating medication for non-depolarizing aminosteroidal
neuromuscular blocking agents (NMBAs) and is indicated for the reversal of paralysis caused
by rocuronium or vecuronium [1–3]. While sugammadex has been used routinely by
anesthetists across the globe for over a decade, it has more recently been employed in
emergency department (ED) and intensive care unit (ICU) settings to facilitate timely
neurologic assessments in patients who have received NMBAs, such as after rapid sequence
intubation (RSI) for severe traumatic brain injury (TBI). This approach has merit in facilitating a
more efficient and accurate neurologic assessment as compared to delaying exam for NMBA
clearance or proceeding with care plans despite the possibility of residual neuromuscular
blockade, which persists longer than clinicians discern [2,4]. Additionally, detecting critical
neurologic worsening in hospitalized TBI patients is imperative to initiating emergent
management, and delays are associated with increased mortality [5,6]. Hastening neurologic
diagnosis, prognosis, and treatment of the critically brain-injured could confer significant
benefit to patients, providers and hospitals.

To date, very limited studies have described patient outcomes and clinical considerations 
associated with sugammadex use outside of anesthesia settings [7–12]. While known to be 
well-tolerated across diverse surgical populations [13–15], sugammadex administration carries 
an infrequent risk of severe bradycardia, hypotension, and even asystole [16–22]. These risks 
may be more prevalent and more deleterious in the neurocritically ill than in the elective 
surgical populations in which sugammadex has been studied, and need to be better 
understood before this practice can be recommended routinely. The purpose of this study is to 
assess the use of sugammadex to facilitate neurologic assessment in brain-injured patients 
previously exposed to NMBAs at a high-volume Level 1 trauma center and to provide practical 
guidance to neurocritical care clinicians pursuing this modality.

https://paperpile.com/c/p7UCBW/jwzC+abx5+0qVg
https://paperpile.com/c/p7UCBW/qW01I+abx5
https://paperpile.com/c/p7UCBW/WE7fG+J7DVa
https://paperpile.com/c/p7UCBW/h5CS+MAjT+R00q+OwIX+Qf0i+0w7x
https://paperpile.com/c/p7UCBW/3nu5+zfmaU+8Apb
https://paperpile.com/c/p7UCBW/ZUN8+7xQzj+PTGPr+Z3tuL+sOha0+pxgUj+W6Gj


Your Turn

❑ Outline your 2-3 paragraph intro

❑ Paste the background for your IRB 
protocol into your manuscript draft

❑ Remove excess material and paste to 
your discussion section



Methods

Subsections in logical, predictable order

- Consult “template” article
- Journal requirements
- EQUATOR checklist

Painfully concise and clear prose



Your Turn

❑ Paste your methods from your IRB 
protocol into your manuscript draft

❑ Adjust for conciseness, past tense

❑ Remove excess material and paste to a 
supplemental materials document

❑ Leave comments for items to come back to
❑ Statistical analysis- power calc, descriptive 

stats, inferential statistical tests used



Results

Subsections in logical, predictable order

- Consistent order across sections

Figures and table predominate

Limited text - do not comprehensively 
restate tables or graphics



Your Turn

❑ Paste your figures and tables into your 
manuscript draft in proper order
❑ Patient flowchart if applicable

❑ Demographic variables table

❑ Primary/secondary analyses tables/charts

❑Reformat for print vs presentation

❑Remove excess content to supplement

❑ Leave comments for what to come back to



Writing a Compelling 
Discussion Section
Rita N. How to write a strong discussion in scientific manuscripts 
and other online resources. BioScience Writers, 2014.   
https://www.biosciencewriters.com/How-to-Write-a-Strong-
Discussion-in-Scientific-Manuscripts.aspx



Literature Examples Used

#2: Clinical Pharmacist 
Service Associated With 
Improved Outcomes and 
Cost Savings in Total Joint 
Arthroplasty.

J Arthroplasty. 2020 
Sep;35(9):2307-2317.e1. 
doi: 
10.1016/j.arth.2020.04.022
.

#1: Comparative 
Effectiveness and Safety 
of Ticagrelor versus 
Prasugrel in Patients 
with Acute Coronary 
Syndrome: A 
Retrospective Cohort 
Analysis.

Pharmacotherapy. 2019 
Sep;39(9):912-920. doi: 
10.1002/phar.2311.



Discussion Part 1 

Summarize knowledge gap

Relates to (≠ repeats) intro

1 brief paragraph vs. sentence 

End with statement of problem + significance

Why is this important? How will answering this 
specific research question contribute to 
addressing the larger stated opportunity?



Example Discussion Part 1-
#1
This study is among the first observational cohort 
analyses to assess the long‐term effectiveness and safety 
of ticagrelor compared with prasugrel in patients with 
ACS based on real‐world data in the United States. ...



Example Discussion Part 1-
#2
Postoperative complications and readmissions after 
elective TJA are subject to increasing scrutiny by payors, 
institutions, and patients. While an interprofessional 
approach has known benefits in improving care quality and 
reducing costs (15-17), a comprehensive 
pharmacotherapy service aimed at improving TJA 
outcomes has not been described. Quantifying clinical 
pharmacist impact will contribute to evidence-based 
strategies for avoiding complications in this population and 
may inform institutional decision-making regarding quality 
improvement and resource allocation. 



Discussion Part 1 – Your Turn

Summarize knowledge gap

Relates to (≠ repeats) intro

1 brief paragraph vs. sentence 

End with statement of problem + significance

Why is this important? How will answering this 
specific research question contribute to 
addressing the larger stated opportunity?



Discussion Part 1

Adaptations:

-First paragraph of section

-Consolidated into first sentence of first 
paragraph

-Skipped initially and used as closing

Good place to start - helps drive subsequent 
writing and target audience decisions



Discussion Part 2

Set up critical analysis of findings

Relates to (≠ repeats) results section

Start with stating approach + main results

What was your strategy for trying to answer 
this research question and what did you find?

1 paragraph

Active voice



Example Discussion Part 2-
#1
...In this large propensity score–matched cohort of 
patients in the general ACS population, the use of 
ticagrelor was associated with a significantly lower risk of 
recurrent nonfatal CVD and major bleeding events 
compared with prasugrel. Our findings were consistent 
regardless of patients’ age, presence of baseline diabetes, 
use of PPIs, or baseline renal impairment. We also found a 
reduced risk of minor bleeding events with ticagrelor 
compared with prasugrel.



Example Discussion Part 2-
#2
In this study, we implemented a comprehensive orthopedic 
clinical pharmacist service and assessed its impact through
a sequential cohort analysis of reported institutional 
outcomes from the affected fiscal years. We then used 
literature-reported healthcare expenditures to explore its 
potential effects on total costs of care. In the pre- and 
post-implementation assessment, the orthopedic clinical 
pharmacist service was associated with significant 
improvements in institutional rates of postoperative 
complications and readmissions. These lower rates of 
costly adverse events drove substantial institutional return 
on investment in the economic analysis.



Discussion Part 2 – Your Turn

Set up critical analysis of findings

Relates to (≠ repeats) results

Start with stating approach + main results

What was your strategy for trying to answer 
this research question and what did you find?

1 paragraph

Active voice



Discussion Part 3

Critical analysis of findings in context of 
current/prior knowledge

How do your results fit with existing literature 
on this topic? What may explain differences?

Include/address both supporting AND contrary 
prior work

~2-4 paragraphs



Discussion Part 3
[Update lit review of all related studies and 
distill to most recent and relevant]

Start with main findings then proceed to 
additional findings (i.e. maintain prior order)

Start writing process with topic sentences + 
associated references

Expand each to comment on why results are 
similar or different to yours



Example Discussion Part 3-
#1

● The findings from our study regarding the lower risk of 
recurrent CVD and major bleeding events are somewhat 
different than the results of the PRAGUE‐18 study, 
observational studies, and meta‐analyses of RCTs.10-13, 26-28

● Other retrospective observational studies supported the 
effectiveness and safety profile in favor of prasugrel over 
ticagrelor.12, 13

● Evidence from meta‐analyses of RCTs has been conflicting.10, 11

● In addition, a recent study using data from the UK showed no 
significant difference in mortality among patients receiving 
prasugrel versus ticagrelor (HR 0.81, 95% CI 0.61–1.10).30



Example Discussion Part 3-
#2

● Prior interventional cohort studies and recent reviews have 
demonstrated the value of the interprofessional perioperative 
surgical home to TJA patients. (15-20)

● As discussed in a recent review, clinical pharmacist roles and 
value in care pathways for orthopedic patients are well-
founded and promising, but supporting literature is in its 
infancy. (21-25)

● Previous cohort studies of direct clinical pharmacist 
collaboration with orthopedic surgical teams have yielded 
positive results in focused care domains. (5, 9-10, 26)

● Minimal and conflicting prior literature exists regarding the 
economic impact of clinical pharmacy services on orthopedic 
surgery departments. (10,27-28)



Discussion Part 3 – Your Turn
[Update lit review of all related studies and 
distill to most recent and relevant]

Start with main findings then proceed to 
additional findings (i.e. maintain prior order)

Start writing process with topic sentences + 
associated references

Expand each to comment on why results are 
similar or different to yours



Discussion Part 4

Discuss limitations and their implications

Identify confounding variables + how they may 
have influenced your findings 

Identify sources and types of bias + how they 
may have influenced your findings 

Discuss what these limitations mean for your 
study’s internal and external validity



Review of Bias, Errors
Bias in medical research https://first10em.com/bias/

Identifying and avoiding bias in research
https://pubmed.ncbi.nlm.nih.gov/20679844/

Ten categories of statistical errors
https://pubmed.ncbi.nlm.nih.gov/15010353/

Assessing bias: the importance of 
considering confounding

https://pubmed.ncbi.nlm.nih.gov/23236300/

https://first10em.com/bias/
https://pubmed.ncbi.nlm.nih.gov/20679844/
https://pubmed.ncbi.nlm.nih.gov/15010353/
https://pubmed.ncbi.nlm.nih.gov/23236300/


Discussion Part 4

What other factors (beyond your 
intervention) could have influenced your 
results? How did you account for them?  

How do confounding factors and potential 
sources of bias influence the interpretation
and generalizability of your findings?



Example Discussion Part 4-
#1

Our analysis, however, is not without limitations. 
First, we did not have access to data on 
over‐the‐counter medications (e.g., aspirin, 
nonsteroidal antiinflammatory drugs) that may 
contribute to the bleeding risk observed in this 
study. However, we expect this to have a minimal 
impact on the observed estimates because prior 
studies reported that aspirin adherence is unlikely 
to be the differential between groups receiving 
the different agents.29 



Example Discussion Part 4-
#1

Second, we cannot rule out the possibility of 
residual confounding due to missing data on 
some lifestyle variables (e.g., smoking status), 
although we used propensity score matching to 
adjust for observed differences. Third, selection 
bias is a possibility because physicians’ decisions 
to treat patients with ticagrelor or prasugrel 
might be influenced by other factors not 
captured in the data. 



Example Discussion Part 4-
#1

Fourth, there is the potential for exposure 
misclassifications when information regarding 
antiplatelet medications used during the 
hospital stay was absent from the current data 
and may have been different from the 
long‐term agent the patient received. 



Example Discussion Part 4-
#1

Finally, deaths occurring in the outpatient 
setting and cause of death are not captured in 
the Truven database, and therefore deaths due 
to CVD or bleeding events could not be 
considered in our composite end points. We 
assume that most of such deaths would 
coincide with a hospitalization that was 
captured in our end points and was similar 
between the prasugrel and ticagrelor groups.



Example Discussion Part 4-
#2
Our analysis suffers from a number of limitations, 
the most significant being those inherit to a non-
randomized, non-controlled design. In pursuing a 
sequential cohort analysis we could not control 
for the effects of other process improvement 
initiatives and practice changes occurring 
throughout the study timeframe, though we 
attempted to describe and discuss these as 
comprehensively as possible in the retrospective 
complications cause assessment. 



Example Discussion Part 4-
#2

Additionally, because many of the targeted 
outcomes represent very rare events, exceedingly 
large sample sizes would be needed to support 
causality of a given intervention on the results. 
While our study was determined to have 90% 
power to detect a 3% reduction in readmission rate 
at ɑ=0.05, this determination was not made a priori
for the primary outcome, and the secondary 
outcomes analyses were again limited to 
hypothesis-generation in terms of statistical rigor. 



Example Discussion Part 4-
#2

Furthermore, only institution-level data rather 
than patient-level data was able to be used in 
these comparisons, on account of limited 
institutional resources to support large-scale data 
collection. This created various patient 
populations for the included outcomes owing to 
external organization-defined outcomes 
measures, further contributing to difficulty in 
assessing the effects of the intervention.



Example Discussion Part 4-
#2

While these limitations decrease internal 
validity by increasing the risk of type I error in 
our study, ...



Discussion Part 4 – Your Turn

Discuss limitations and their implications

Identify confounding variables + how they may 
have influenced your findings 

Identify sources and types of bias + how they 
may have influenced your findings 

Discuss what these limitations mean for your 
study’s internal and external validity



Discussion Part 5

Discuss strengths and future directions

What subsequent studies are needed to finish 
addressing the original knowledge gap? How 
would you design subsequent studies to 
answer the research question more 
completely than your study did/could?



Example Discussion Part 5-
#1

Our analysis had several strengths. First, we used 
a longer follow‐up time that allowed 
examination of recurrent nonfatal CVD event risk 
up to an average of ~6 months. Second, our large 
sample size allowed for the assessment of select 
subgroups of patients with ACS (e.g., patients 
with type 2 diabetes) who may respond 
differently to antiplatelet therapy than the 
general ACS population. 



Example Discussion Part 5-
#1

Third, we restricted the analysis to patients 
initiating the study drugs within 7 days after 
discharge to minimize the potential for 
confounding by disease severity. Fourth, we 
used validated definitions for both the study 
outcomes and the confounders to minimize 
measurement biases and residual confounding 
resulting from using administrative claims 
databases.



Example Discussion Part 5-
#1

Our study results are generalizable to patients 
with ACS who are covered by commercial or 
Medicare supplementary insurance.



Example Discussion Part 5-
#2
..., we stand by the clinical significance of our 
findings from the patient and institutional 
perspective. Considering the catastrophic 
morbidity, mortality, and costs of postoperative 
complications and readmissions, any 
intervention associated with improved 
outcomes is likely worthy of further exploration. 
This is especially true for more complex patient 
populations and reimbursement-vulnerable 
institutions such as ours. 



Example Discussion Part 5-
#2

Indeed, the use of population-level, external 
organization-defined outcomes strengthens 
the study’s generalizability since all American 
centers completing TJA are compelled to collect 
these data to inform process improvements in 
the same manner.



Example Discussion Part 5-
#2

Future studies at resource-rich centers should 
be pursued to definitely assess the impact of 
comprehensive clinical pharmacy services on 
TJA outcomes in a prospective, randomized 
controlled fashion utilizing single population 
patient-level data. 



Discussion Part 5 – Your Turn

Discuss strengths and future directions

What subsequent studies are needed to finish 
addressing the original knowledge gap? How 
would you design subsequent studies to 
answer the research question more 
completely than your study did/could?



Discussion Part 6

Overall conclusion and major impact

Relate to Part 1 to “close the loop”

What is your study’s main contribution? What 
practice changes or research to you recommend 
based on your results? What is your main take-
home message to your audience?

Strong but concise final paragraph (2-4 
sentences) 



Example Discussion Part 6-
#1

In this population‐based cohort of patients with 
incident ACS, the use of ticagrelor was associated 
with a lower risk of recurrent nonfatal CVD 
events, major bleeding events, and minor 
bleeding events when compared with prasugrel. 
The beneficial effect of ticagrelor remained 
consistent in our analyses of subgroups stratified 
by age, baseline diabetes, baseline renal 
impairment, and use of baseline PPIs.



Example Discussion Part 6-
#2
In this sequential cohort analysis at a large surgery 
center serving a complex TJA patient population, 
the implementation of a comprehensive clinical 
pharmacy service was associated with improved 
institutional rates of postoperative readmissions 
and complications. Additionally, pharmacist 
discharge counseling was associated with positive 
indicators of patient understanding and 
satisfaction. We estimate a $1.80 ROI for similar 
institutions adopting this type of service.



Example Discussion Part 6-
#2

While definitive conclusions of causality are 
limited by a non-controlled design, clinical 
pharmacy services have established benefits to 
patient outcomes across myriad practice areas. 
Based on this study and prior literature, clinical 
pharmacists should be explored as valuable 
partners in improving TJA patient outcomes by 
orthopedic surgeon teams and institutions.



Discussion Part 6 – Your Turn

Overall conclusion and major impact

Relate to Part 1 to “close the loop”

What is your study’s main contribution? What 
practice changes or research to you recommend 
based on your results? What is your main take-
home message to your audience?

Strong but concise final paragraph (2-4 
sentences) 
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