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“ . . . the preparation of a scientific paper 
has less to do with literary skill than withhas less to do with literary skill than with 
organization.  A scientific paper is not 
literature ”literature.

Ho to Write and P blish a ScientificHow to Write and Publish a Scientific 
Paper 

Robert A Day─ Robert A. Day
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GETTING YOUR PAPER ACCEPTED

• The first, and undoubtedly most important, part of the 
i t b i ith l i th j t Hmanuscript begins with planning the project. However, 

poor presentation can ruin a great study.
• [Among journal editors], there was a consensus that[Among journal editors], there was a consensus that 

presentation could indeed make a difference in whether 
a paper is published or rejected.
Cl l ll l d d t d j t ill dd• Clearly, a well-planned and executed project will address 
most manuscript pitfalls. However, the preparation of the 
manuscript does matter, and it can make the difference p
between acceptance or rejection.

Anthony N DeMaria MD MACC
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Anthony N. DeMaria, MD, MACC
Editor-in-Chief, JACC



EXPANDED IMRAD MODEL

• Title
• Authors
• Abstract
• Key wordsKey words
• Introduction
• Methods

R lt• Results
• Discussion
• References
• Acknowledgments
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CHOOSING A TARGET JOURNAL
Consider
• Appropriateness for your messagepp p y g
• Type and length of articles published
• Impact factor (Thomson Scientific, Journal Citation 

Reports: http://scientific.thomson.com/):
J. Thorac Cardiovasc Surg (3.73), NEJM (44.06), 
Circulation (12 563) Ann Thorac Surg (2 244) EurCirculation (12.563), Ann Thorac Surg (2.244), Eur
Heart J (6.247), Eur J Cardiothorac Surg (2.106)

• Likelihood of publication
• Journal circulation
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THE TITLE
A good title should
• Accurately completely and specifically identify the• Accurately, completely, and specifically identify the 

main topic
• Be unambiguousg
• Be concise (100 characters)
• Begin with an important word to attract intended g p

readers
• Include independent and dependent variables and 

species, if not human
• Be a label suitable for indexing 
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KEY WORDS
• Used to cross-index the article

C i th b f ti th• Can increase the number of times the paper 
is cited
U t f th M di l S bj t H di• Use terms from the Medical Subject Headings 
(MeSH) list of Index Medicus

• Found online: http://www nlm nih gov/mesh/• Found online: http://www.nlm.nih.gov/mesh/

© 2009



THE TITLE
• Avoid

• Too scholarly or too “cute” titlesy
• Subtitles, whenever possible
• Acronyms

Abb i ti• Abbreviations
• Noun clusters 

• Complement Fixation Laboratory Techniquep y q
for Adult Rhesus Monkey Antigen Isolation

• Don’t use jargon
• Keep word order simple
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EFFECTIVE TITLES
• A Randomized Comparison of Radial-Artery and 

Saphenous-Vein Coronary Bypass GraftsSaphenous Vein Coronary Bypass Grafts
• Improved Survival After Living-Donor Lobar Lung 

Transplantation
C i S l i I M l S h• Creatine Supplementation Improves Muscle Strength 
in a Mouse Model of Congestive Heart Failure

• Abnormal Coronary Vasoconstriction as a Predictor ofAbnormal Coronary Vasoconstriction as a Predictor of 
Restenosis After Successful Coronary Angioplasty in 
Patients With Unstable Angina Pectoris
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AUTHORSHIP
Criteria for authorship*
• Participate sufficiently to take responsibility for the content, p y p y ,

i.e., be able to defend the content and conclusions
• Make substantial contributions to each of the following          

areas:areas:
• Conception and design or analysis and interpretation of 

data
• Drafting the manuscript or revising it critically for important 

intellectual content
• Approving the version of the manuscript to be published• Approving the version of the manuscript to be published

*Uniform Requirements for Manuscripts Submitted to Biomedical journals. International Committee of Medical Journal   
Editors. http://www.icmje.org/ 
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AUTHORSHIP

• Determine listings for authors, contributors,Determine listings for authors, contributors, 
and acknowledgments early in the process 

• Disclose conflicts of interest that may bias y
work

• Disclose roles for author and sponsor in p
company-sponsored studies

• Remember, in references, often only the first 3 
or 6 authors are named
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THE ABSTRACT

A good abstract shouldA good abstract should
• State the principal objectives and scope 

of the investigationof the investigation
• Describe the methods employed
• Summarize the results• Summarize the results
• State the principal conclusions
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INTRODUCTION

What question (problem) was studied?

Th i i th I t d tiThe answer is in the Introduction.
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INTRODUCTION

• Catches and keeps the reader’s interestp
• Uses a “funnel” type of organization
• Include known, unknown, and the question, , q

• The nature and scope of the problem
• The gap or general problem

P i fi di P ti t lit t• Previous findings. Pertinent literature
• General method statement, ie, 

retrospective studyretrospective study
• The hypothesis/research question–signal
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INTRODUCTION
• Keep it brief (1–2 pages)
• Use the present tense for what is currently true• Use the present tense for what is currently true
• Use the past tense for previous findings
• Use past tense to state the questionUse past tense to state the question
• Avoid using names of other investigators
• Repeat key terms from the titleRepeat key terms from the title
• Make the gap obvious
• Common errors: too much background, noCommon errors: too much background, no 

gap, no question 
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BACKGROUND:
NATURE AND SCOPE OF PROBLEMNATURE AND SCOPE OF PROBLEM 

(KNOWN)

“Restenosis after an initially successful 
percutaneous transluminal coronary angioplasty p y g p y
remains an important unsolved problem with this 
promising revascularization technique. 
R t ti t di h f d th t lRetrospective studies have found that several 
clinical, angiographic, and procedural variables 
are important predictors of restenosis 1-12”are important predictors of restenosis.1 12

From NEJM 325:1053-7, 1991
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THE GAP

“There is considerable variation among theThere is considerable variation among the 
retrospective studies, however, and the results 
are often difficult to interpret. Prospective trials 
are clearly needed to confirm the results made 
in retrospective studies and to assess whether 
th i k f t i b di t dthe risk of restenosis can be predicted 
accurately in specific patients.”

From NEJM 325:1053-7, 1991
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PREVIOUS FINDINGS

“Several studies have reported high rates ofSeveral studies have reported high rates of 
restenosis among patients with coronary 
vasospasm, such as Prinzmetal’s angina,13-16

as well as among those with coronary lesions 
susceptible to abnormal vasoconstriction during 

ti t ti 17”provocative testing.17

From NEJM 325:1053-7, 1991
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SIGNALING THE QUESTION

• To determine whether . . .To determine whether . . .
• The purpose of this study was . . .
• Therefore, we tested the hypothesis . . .
• This report describes experiments designed 

to determine whether . . .
Th f fi t bj ti i th t di• Therefore, our first objective in these studies 
was to determine whether . . .

• In this study we sought to extend our• In this study, we sought to extend our 
observations and to specifically test . . .

© 2009



THE QUESTION

“Therefore, we designed a prospective trialTherefore, we designed a prospective trial 
to test whether abnormal coronary 
vasoconstriction, detected by hyperventilation 
testing before angioplasty, increases the 
likelihood of restenosis. A test that could 

t l id tif ti t t hi h i k faccurately identify patients at high risk for 
restenosis might influence management.”

From NEJM 325:1053-7, 1991
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MATERIALS AND METHODS

How was the problem studied?

The answer is in the Methods.

© 2009



MATERIALS AND METHODS
• Describe what was done to answer the research 

question
• Give full details of the methods
• Include a clear statement of study design:

“The EXCITE study was a double blind randomizedThe EXCITE study was a double-blind, randomized, 
parallel design … designed to compare the efficacy and 
safety of …”

• Include a sentence about IRB approval, informed 
consent, or compliance with animal welfare 
regulations:regulations:
“The protocol was approved by the institutional review 
board, and all patients gave informed consent …”

© 2009



MATERIALS AND METHODS

• State the protocol/procedures. Repeat theState the protocol/procedures. Repeat the 
question:
“We tested the efficacy of Drug X administered orally in 
a dose of 20 or 30 mg, given 3 times daily for up to 6 
months.”
“There were 2 primary endpoints The first was eventThere were 2 primary endpoints. The first was event-
free survival at 182 days, with an event defined as…”

• Write in a logical order (usually chronological)
• Describe analytical methods
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MATERIALS AND METHODS

• Use subheadings
D t i l d lt i M th d• Do not include results in Methods

• Write in past tense
• Use active voice whenever possible• Use active voice whenever possible
• Place details in parentheses

• Systolic and diastolic pressure both decreasedSystolic and diastolic pressure both decreased 
10% (160/100 to 146/90).

• Include appropriate figures and tables
• Common errors: statistics
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STUDY PROTOCOLSTUDY PROTOCOL





MATERIALS AND METHODS 

• Briefly address questions you can anticipate 
from the reader, eg, justify/clarify the design 
of your study:of your study:
“Emergency surgery was defined as any 
bypass-graft surgery required on the samebypass-graft surgery required on the same 
day as angioplasty . . ."
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MATERIALS AND METHODS

• Treat limitations of this study in a matter-of-fact 
way:
“Th t di f d t f ti“These studies were performed as part of a routine 
clinical assessment, so that no attempt was made to 
ensure either fasting of the patient or performance of the 
t t t ti l ti f d ”test at a particular time of day.”

© 2009



RESULTS 

What were the findings?

The answer is in the Results.

© 2009



RESULTS
• Logically answer the research question
• Correlate with the methods• Correlate with the methods
• Use data from this study only (exact P values, confidence 

intervals))
• Present all the representative data
• Use tables, graphs, photographs, and drawings for data
• Write topic sentences for paragraphs, ie, 

“Mortality rate for patients who underwent heart transplantation was 
higher than for patients who underwent LVAD implantation. Twelve g p p
transplant patients died…. Five patients who underwent LVAD implants 
died….”
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Trial profile that shows patient assignment to the 
different arms of the study.



Kaplan-Meier estimates of the time to relapse in patients 
given methotrexate and placebo, shown in a line drawing.



Hematocrit, hemoglobin, and calculated HBOC-201 
levels, presented graphically. These data would be 
impossible to present in the text.



Adjusted births by season, as a percentage of 
adjusted total births in all seasons, shown by a bar j y
graph.







RESULTS
• Supplement rather than repeat data in visuals and 

tables
• Data agree within the section and with data given in 

other sections and visuals
• Avoid overwhelming the reader with data:

The mean resting blood pressure was 10% higher in 
the 30 tennis players (94±3 mmHg) than in the 20the 30 tennis players (94±3 mmHg) than in the 20 
control subjects (85±5 mmHg; P<.05).

• Should be simply stated (past tense)
• Common errors: discussing results, missing data
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DISCUSSION 

What do these findings mean?What do these findings mean?

The answer is in the DiscussionThe answer is in the Discussion.
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DISCUSSION

• Present the principles, relationships, and 
li ti h b th R ltgeneralizations shown by the Results

• Briefly summarize and discuss—don’t merely 
t th ltrepeat—the results

• Include a beginning, middle, and end
W it i t t ti i t f• Write in present tense, active voice—except for 
results, which are described in past tense
Di th t di l i th t t f• Discuss other studies only in the context of your 
results
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DISCUSSION

Beginning:
• Answer the research question
• Begin with a signal:

• We found that…
• Blood pressure increased in 

ti t hpatients who …
• Give your conclusions, 

based on your resultsbased on your results
• Give your main result first
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DISCUSSION
Answer the question from the Introduction
• End of Introduction:• End of Introduction:

". . . to test whether abnormal coronary vasoconstriction, detected 
by hyperventilation testing before angioplasty, increases the 
likelihood of restenosis "likelihood of restenosis."

• Beginning of the Discussion:
"The presence of abnormal coronary vasoconstriction, detected onThe presence of abnormal coronary vasoconstriction, detected on 
hyperventilation testing before angioplasty, was associated with an 
increased likelihood of restenosis in patients with unstable angina 
and single-vessel coronary disease.“g y

From NEJM 325:1053-7, 1991
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DISCUSSION
Middle:
• Interpret your resultsInterpret your results
• Discuss key studies—only those relevant to 

your workyour work
• Compare your work with others’ work
• Present ambiguous results and discrepancies• Present ambiguous results and discrepancies 

with others studies objectively
• Explain unexpected findingsExplain unexpected findings
• Describe limitations briefly
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DISCUSSION

• Introduce Points With Your Findings
E lExample:
“In this study, multivariate analysis revealed that 
hyperventilation-induced abnormal coronaryhyperventilation induced abnormal coronary 
vasospasm was an independent predictor of 
restenosis…. Bertrand et al17 reported less striking 
differences However the retrospective nature ofdifferences …However, the retrospective nature of 
the study and the uneven distribution of baseline 
clinical characteristics in their patient population … 
could account for the relatively narrow difference in 
their results.”
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DISCUSSION
Compare With Earlier Work

• Own work first:• Own work first:
“The fact that our study was prospective lends  
support to the evidence1-3 of a causal role of sleep-
di d d b thi i h t i ”disordered breathing in hypertension.”
• Others’ work first:
“Previous studies1-3 of the hemodynamic effects ofPrevious studies of the hemodynamic effects of  
intravenous and oral sildenafil . . . have shown a     
small but consistent decrease in systemic and    
pulmonary blood pressure The results of thispulmonary blood pressure . . . The results of this 
study confirm these findings in men with severe 
heart disease. In addition, we found that . . . ”
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DISCUSSION
End:
• Write a strong conclusion• Write a strong conclusion
• Begin with a signal:

In summary; In conclusiony
• Mention applications, implications,

and speculation, if appropriate
S t f t k if• Suggest future work, if necessary

• Use present tense except when making comparisons 
to previous studies or results

• Common errors: too much information, too many 
studies, no transitions
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REFERENCES
• Include only significant, published works.
• Remember the reviewersRemember the reviewers
• Use the correct format
• Consult a current copy of the journalpy j
• Use EndNote whenever possible
• Check original sources g
• In text, cite references at names of authors 

and after ideas, eg, “Jones and Smith8 agree 
ith th th t l ith hi h BMI hwith others that people with a high BMI have 

an increased risk of morbidity9 and mortality.10
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REFERENCES

• Cite grouped references in chronologicalCite grouped references in chronological 
order

• Number references in tables and figures g
according to where they are cited in the text

• In text, name 2 authors; use et al (or “and , ; (
colleagues” for more than 2)

• Obtain permission to cite unpublished data
• Common errors: typos, inaccurate references
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ACKNOWLEDGMENTS

Include
• Intellectual assistance
• Technical help, including writing and p, g g

data analyses
• Special equipment or materials
• Outside financial assistance (including 

grants, contracts, or fellowships)
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PLAGIARISM AND
COPYRIGHT INFRINGEMENT

• Learn about US laws (plagiarism copyrightLearn about US laws (plagiarism, copyright 
infringement, fair use), which differ from laws and 
practices in other countries.

T k th CME dit d “Ethi Pl i i d th• Take the CME-accredited course on “Ethics, Plagiarism, and the 
Internet” on the Texas Heart Institute’s website: 
http://texasheart.org/cme/ethics/index.html.

Avoid direct plagiarism mosaic plagiarism• Avoid direct plagiarism, mosaic plagiarism, 
unacceptable paraphrasing, and insufficient 
acknowledgment.g
• Do not use the exact wording from another paper in your 

paper─even when you cite the source.
• Use quotation marks when you borrow blocks of text.
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GENERAL TIPS
• Outline
• Consult a statistician• Consult a statistician
• Get IRB approval 

B St d ’ ll h k ft• Buy Stedman’s spell-check software
• Consult grammar and writing websites

B h AMA M l f S l• Buy the AMA Manual of Style
• Use an editor
• Remember the question
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GENERAL TIPS 
• Include one thought per sentence, one idea per 

paragraphp g p
• Keep words simple. Be as succinct as possible. 
• Avoid adjectives, too much description. Keep 

sentences short (~ 22 words)sentences short (~ 22 words)
• Use transitions and key words
• Use subject-verb-object construction and active voiceUse subject verb object construction and active voice 

whenever possible, eg, “This study produced four 
main findings. First, the overall patency rates during 
the 5 years after OPCAB showed different patterns ofthe 5 years after OPCAB showed different patterns of 
decrease based on the grafts used.”
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In science, the credit goes to the man who 
convinces the world, not to the man to whom the 
idea first occurs.

Si F i D i─ Sir Francis Darwin
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Thank You!
Marianne Mallia, ELS

832.355.6776
@mmallia@heart.thi.tmc.edu
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