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

How to Write and Publish a Scientific How to Write and Publish a Scientific 
PP R b t A DR b t A DPaper Paper ─ ─ Robert A. DayRobert A. Day



THE TITLETHE TITLE
A A good title shouldgood title should

A t l l t l d ifi ll id tifA t l l t l d ifi ll id tif●● Accurately, completely, and specifically identify Accurately, completely, and specifically identify 
the main topicthe main topic
Be nambig o sBe nambig o s●● Be unambiguousBe unambiguous

●● Be conciseBe concise
B i ith i t t d t tt t i t d dB i ith i t t d t tt t i t d d●● Begin with an important word to attract intended Begin with an important word to attract intended 
readersreaders
I l d i d d t d d d t i blI l d i d d t d d d t i bl●● Include independent and dependent variables Include independent and dependent variables 
and species, if not humanand species, if not human
Be a label suitable for indexingBe a label suitable for indexing●● Be a label suitable for indexing Be a label suitable for indexing 



THE TITLETHE TITLE
(Continued)(Continued)

●● AvoidAvoid●● AvoidAvoid
●● Too scholarly or too “cute” titlesToo scholarly or too “cute” titles
●● Subtitles, whenever possibleSubtitles, whenever possible
●● AcronymsAcronyms
●● Roman numeralsRoman numerals

Abb i tiAbb i ti●● AbbreviationsAbbreviations
●● Noun clusters Noun clusters 

●● Complement Fixation Laboratory TechniqueComplement Fixation Laboratory Techniquep y qp y q
for Adult Rhesus Monkey Antigen Isolationfor Adult Rhesus Monkey Antigen Isolation

●● Don’t use jargonDon’t use jargon
●● Keep word order simpleKeep word order simple



EFFECTIVE TITLESEFFECTIVE TITLESEFFECTIVE TITLESEFFECTIVE TITLES
●● Serum Antibody Responses AfterSerum Antibody Responses AfterSerum Antibody Responses After Serum Antibody Responses After 

Intradermal Vaccination Against InfluenzaIntradermal Vaccination Against Influenza
●● A Randomized Comparison  of RadialA Randomized Comparison  of Radial--pp

Artery and SaphenousArtery and Saphenous--Vein Coronary Vein Coronary 
Bypass GraftsBypass Grafts

●● Improved Survival After LivingImproved Survival After Living--Donor Donor 
Lobar Lung TransplantationLobar Lung Transplantation
LL T A i d Ad i i t tiT A i d Ad i i t ti●● LongLong--Term Amiodarone Administration Term Amiodarone Administration 
Remodels Expression of Ion Channel Remodels Expression of Ion Channel 
Transcripts in the Mouse HeartTranscripts in the Mouse HeartTranscripts in the Mouse HeartTranscripts in the Mouse Heart



IMRADIMRADIMRADIMRAD
●● IntroductionIntroductionIntroductionIntroduction
●● MethodsMethods

ResultsResults●● Results Results 
●● andand
●● DiscussionDiscussion



INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION

What question (problem) was studied?What question (problem) was studied?

The answer is in the Introduction.The answer is in the Introduction.



INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION
●● Catches and keeps the reader’s interestCatches and keeps the reader’s interest●● Catches and keeps the reader s interestCatches and keeps the reader s interest
●● Uses a “funnel” type of organizationUses a “funnel” type of organization
●● Include known unknown and theInclude known unknown and the●● Include known, unknown, and the Include known, unknown, and the 

questionquestion
●● The nature and scope of the problemThe nature and scope of the problemThe nature and scope of the problemThe nature and scope of the problem
●● The gap or general problemThe gap or general problem
●● Previous findings. Pertinent literaturePrevious findings. Pertinent literature
●● The method of investigationThe method of investigation
●● The hypothesis/research questionThe hypothesis/research question––signalsignal



THE GAPTHE GAPTHE GAPTHE GAP

“There is considerable variation among the“There is considerable variation among theThere is considerable variation among the There is considerable variation among the 
retrospective studies, however, and the retrospective studies, however, and the 
results are often difficult to interpretresults are often difficult to interpretresults are often difficult to interpret. results are often difficult to interpret. 
Prospective trials are clearly needed to Prospective trials are clearly needed to 
confirm the results made in retrospectiveconfirm the results made in retrospectiveconfirm the results made in retrospective confirm the results made in retrospective 
studies and to assess whether the risk of studies and to assess whether the risk of 
restenosis can be predicted accurately inrestenosis can be predicted accurately inrestenosis can be predicted accurately in restenosis can be predicted accurately in 
specific patients.”specific patients.”



SIGNALING THE QUESTIONSIGNALING THE QUESTIONSIGNALING THE QUESTIONSIGNALING THE QUESTION

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

designed to determine whetherdesigned to determine whetherdesigned to determine whether . . .designed to determine whether . . .
●● Therefore, our first objective in these Therefore, our first objective in these 

studies was to determine whetherstudies was to determine whetherstudies was to determine whether . . .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 testobservations and to specifically testobservations and to specifically test . . .observations and to specifically test . . .



THE QUESTIONTHE QUESTIONTHE QUESTIONTHE QUESTION

“For this study we designed a prospective“For this study we designed a prospectiveFor this study, we designed a prospective For this study, we designed a prospective 
trial to test whether abnormal coronary trial to test whether abnormal coronary 
vasoconstriction detected byvasoconstriction detected byvasoconstriction, detected by vasoconstriction, detected by 
hyperventilation testing before angioplasty, hyperventilation testing before angioplasty, 
increases the likelihood of restenosis Aincreases the likelihood of restenosis Aincreases the likelihood of restenosis. A increases the likelihood of restenosis. A 
test that could accurately identify patients test that could accurately identify patients 
at high risk for restenosis might influenceat high risk for restenosis might influenceat high risk for restenosis might influence at high risk for restenosis might influence 
management.”management.”



INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION

●● Keep it brief (1Keep it brief (1––2 pages)2 pages)●● Keep it brief (1Keep it brief (1 2 pages)2 pages)
●● Use the present tense for what is currently Use the present tense for what is currently 

truetruetruetrue
●● Use the past tense for previous findingsUse the past tense for previous findings
●● Use past tense to state the questionUse past tense to state the question
●● Avoid using names of other investigatorsAvoid using names of other investigatorsg gg g
●● Repeat key terms from the titleRepeat key terms from the title



MATERIALS AND METHODSMATERIALS AND METHODSMATERIALS AND METHODSMATERIALS AND METHODS

How was the problem studied?How was the problem studied?

The answer is in the Methods.The answer is in the Methods.



MATERIALS AND METHODSMATERIALS AND METHODSMATERIALS AND METHODSMATERIALS AND METHODS
●● Describe what was done to answer the Describe what was done to answer the 

research questionresearch question
●● Give full details of the methodsGive full details of the methods

I l d l t t t f t d d iI l d l t t t f t d d i●● Include a clear statement of study design Include a clear statement of study design 
and protocol/proceduresand protocol/procedures

●● Describe materials/methods or subjectsDescribe materials/methods or subjects●● Describe materials/methods or subjects Describe materials/methods or subjects 
adequatelyadequately

●● Write in a logical order (usuallyWrite in a logical order (usuallyWrite in a logical order (usually Write in a logical order (usually 
chronological) chronological) 

●● Describe analytical methodsDescribe analytical methodsyy



MATERIALS AND METHODSMATERIALS AND METHODSMATERIALS AND METHODS MATERIALS AND METHODS 
((Continued)Continued)

●● Use subheadingsUse subheadings
●● Do not include results in MethodsDo not include results in Methods
●● Include appropriate figures and tablesInclude appropriate figures and tables
●● Write in past tenseWrite in past tense●● Write in past tenseWrite in past tense
●● Use active voice whenever possibleUse active voice whenever possible

Pl d t il i thPl d t il i th●● Place details in parenthesesPlace details in parentheses
●● Systolic and diastolic pressure both decreased 10% Systolic and diastolic pressure both decreased 10% 

(160/100 to 146/90)(160/100 to 146/90)(160/100 to 146/90).(160/100 to 146/90).



STUDY DESIGNSTUDY DESIGN
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STUDY PROTOCOLSTUDY PROTOCOL
I can tell you how to help until the 
medics arrive. Do you want to help?

Help is on 
the way.

Yes
No

Can you get the phone near him?

T ll h

Is there someone else 
there who can help?

Listen carefully. I’ll tell you what to do.

Yes

Yes
Yes

No

No
Tell that person 
exactly what I 
say.

Get him flat on his back on the floor. 
Strip his chest. Kneel by his side. 
Pinch the nose. With the other hand, lift the chin so the head bends back.
Completely cover his mouth with yours.
F 2 d b th f i i t th l J t if bl i bi

Yes

Force 2 deep breaths of air into the lungs. Just as if you were blowing up a big 
balloon.

Remember:
Flat on his back. Strip the chest.
Pinch the nose. With the other hand, lift the chin so the head bends back.
Force 2 breathsForce 2 breaths.
Then come back to the phone!

Is he awake or breathing normally? Stop
Yes

Listen carefully! I’ll tell you what to do next.

No







MATERIALS AND METHODSMATERIALS AND METHODSMATERIALS AND METHODS MATERIALS AND METHODS 
((Continued)Continued)

B i fl dd tiB i fl dd ti●● Briefly address questions you can Briefly address questions you can 
anticipate from the reader, eg, anticipate from the reader, eg, 
justify/clarify the design of your study:justify/clarify the design of your study:justify/clarify the design of your study:justify/clarify the design of your study:
"Normally the lower esophageal sphincter "Normally the lower esophageal sphincter 
relaxes and then contracts during swallowingrelaxes and then contracts during swallowingrelaxes and then contracts during swallowing, relaxes and then contracts during swallowing, 
producing fluctuations in the pressure profile of producing fluctuations in the pressure profile of 
the sphincter. . . . Pressure changes recorded the sphincter. . . . Pressure changes recorded 
during swallowing were therefore excluded, and during swallowing were therefore excluded, and 
time was allowed for the pressure profile to time was allowed for the pressure profile to 
settle "settle "settle . . .settle . . .



MATERIALS AND METHODS MATERIALS AND METHODS 
((Continued)Continued)

●● Treat limitations of this study in a matterTreat limitations of this study in a matter--
ofof--fact way:fact way:
"These studies were performed as part of "These studies were performed as part of 
a routine clinical assessment, so that no a routine clinical assessment, so that no 
tt t d t ith f titt t d t ith f tiattempt was made to ensure either fasting attempt was made to ensure either fasting 

of the patient or performance of the test at of the patient or performance of the test at 
a particular time of day "a particular time of day "a particular time of day.a particular time of day.



RESULTSRESULTSRESULTS RESULTS 

What were the findings?What were the findings?

The answer is in the Results.The answer is in the Results.



RESULTSRESULTSRESULTSRESULTS

●● Logically answer the research questionLogically answer the research question●● Logically answer the research questionLogically answer the research question
●● Begin with most important result Begin with most important result 

C l t ith th th dC l t ith th th d●● Correlate with the methodsCorrelate with the methods
●● Use data from this study only (exact Use data from this study only (exact PP

values, confidence intervals)values, confidence intervals)
●● Present the representative dataPresent the representative datapp
●● Use tables, graphs, photographs, and Use tables, graphs, photographs, and 

drawings for datadrawings for datadrawings for datadrawings for data

















RESULTSRESULTS
(Continued)(Continued)

●● Supplement rather than repeat data inSupplement rather than repeat data in●● Supplement rather than repeat data in  Supplement rather than repeat data in  
visuals and tablesvisuals and tables
●● Data agrees within the section and withData agrees within the section and with●● Data agrees within the section and with Data agrees within the section and with 

data given in other sections and visualsdata given in other sections and visuals
●● Avoid overwhelming the reader with dataAvoid overwhelming the reader with data●● Avoid overwhelming the reader with dataAvoid overwhelming the reader with data

●● The mean resting blood pressure was 10% The mean resting blood pressure was 10% 
higher in the 30 tennis players than in the 20 higher in the 30 tennis players than in the 20 
control subjects (94control subjects (94±±3 v. 853 v. 85±±5 mmHg, 5 mmHg, PP<.05)<.05)

●● Should be simply stated (past tense)Should be simply stated (past tense)





DISCUSSIONDISCUSSIONDISCUSSION DISCUSSION 

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

Th i i th Di iTh i i th Di iThe answer is in the Discussion.The answer is in the Discussion.



DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION

●● Present the principles relationships andPresent the principles relationships and●● Present the principles, relationships, and Present the principles, relationships, and 
generalizations shown by the Resultsgeneralizations shown by the Results
DiscussDiscuss not recapitulatenot recapitulate the Resultsthe Results●● DiscussDiscuss——not recapitulatenot recapitulate——the Resultsthe Results

●● Include a beginning, middle, and endInclude a beginning, middle, and end
●● Write in present tense, active voiceWrite in present tense, active voice──

except for results, which are described in except for results, which are described in 
past tensepast tense

●● Discuss this study onlyDiscuss this study onlyy yy y



DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION

Beginning:Beginning:Beginning:Beginning:
●● Answer the research questionAnswer the research question

B i ith i lB i ith i l●● Begin with a signalBegin with a signal
●● Give your conclusions, Give your conclusions, 

based on your resultsbased on your results
●● Give your strongest result firstGive your strongest result first●● Give your strongest result firstGive your strongest result first



DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION
Answer the question from the IntroductionAnswer the question from the Introduction

E d f I t d tiE d f I t d ti●● End of Introduction:End of Introduction:
". . . to test whether ". . . to test whether abnormal coronary vasoconstriction, abnormal coronary vasoconstriction, 
detected by hyperventilation testing before angioplasty,detected by hyperventilation testing before angioplasty,detected by hyperventilation testing before angioplasty,detected by hyperventilation testing before angioplasty,
increases the increases the likelihood of restenosis.likelihood of restenosis.""

●● Beginning of the Discussion:Beginning of the Discussion:
"The presence of "The presence of abnormal coronary vasoconstriction, abnormal coronary vasoconstriction, 
detected on hyperventilation testing before angioplasty, detected on hyperventilation testing before angioplasty, 
was associated withwas associated with an increased likelihood ofan increased likelihood ofwas associated with was associated with an increased likelihood of an increased likelihood of 
restenosis restenosis in patients with unstable angina and singlein patients with unstable angina and single--
vessel coronary disease."vessel coronary disease."



DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION
Middle:Middle:
●● Interpret your resultsInterpret your results

Compare your work with others’ workCompare your work with others’ work●● Compare your work with others  workCompare your work with others  work
●● Present ambiguous results and Present ambiguous results and 

di i ith th bj ti ldi i ith th bj ti ldiscrepancies with others objectivelydiscrepancies with others objectively
●● Explain unexpected findingsExplain unexpected findings
●● Describe limitationsDescribe limitations
●● Use subheadings when helpfulUse subheadings when helpful●● Use subheadings, when helpfulUse subheadings, when helpful



DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION

●● Introduce Points With Your FindingsIntroduce Points With Your Findings●● Introduce Points With Your FindingsIntroduce Points With Your Findings
Example:Example:
Th hi h i id (26%) f t tTh hi h i id (26%) f t tThe high incidence (26%) of postpartum The high incidence (26%) of postpartum 
maternal hemorrhage recorded in this maternal hemorrhage recorded in this 

i t t d H f di t t d H f dreview was not unexpected; Heys found a review was not unexpected; Heys found a 
24% increase in his large series in 24% increase in his large series in 
M h tM h tManchester.Manchester.



DISCUSSIONDISCUSSION
(Continued)(Continued)

●● Compare With Earlier WorkCompare With Earlier Work●● Compare With Earlier WorkCompare With Earlier Work
Own work first:Own work first:
O lt th t i d t tO lt th t i d t tOur result that increased core temperature Our result that increased core temperature 
(Tc) failed to directly stimulate expiratory (Tc) failed to directly stimulate expiratory 

l i (V ) ith thl i (V ) ith thvolume on exercise (Ve) agrees with other volume on exercise (Ve) agrees with other 
work in which raisingwork in which raising12 12 or loweringor lowering2929 Tc Tc 

i l f il d t h i Vi l f il d t h i Vpassively failed to change exercise Ve.passively failed to change exercise Ve.



DISCUSSIONDISCUSSION
(Continued)(Continued)

●● Compare With Earlier WorkCompare With Earlier Work
Other's work first:Other's work first:
Other work showed that passive raisingOther work showed that passive raising1212

or loweringor lowering2929 of core temperature failed toof core temperature failed toor loweringor lowering of core temperature failed to of core temperature failed to 
change expiratory volume on exercise; our change expiratory volume on exercise; our 
result agrees with those findings.result agrees with those findings.result agrees with those findings.result agrees with those findings.



DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION

End:End:End:End:
●● Write a strong conclusionWrite a strong conclusion

B i ith i lB i ith i l●● Begin with a signalBegin with a signal
●● Mention applications, implications,Mention applications, implications,

and speculation, if appropriateand speculation, if appropriate
●● Suggest future work if necessarySuggest future work if necessary●● Suggest future work, if necessarySuggest future work, if necessary
●● Use present tense except when making Use present tense except when making 

comparisons to previous studies orcomparisons to previous studies orcomparisons to previous studies or  comparisons to previous studies or  
resultsresults



ACKNOWLEDGMENTSACKNOWLEDGMENTSACKNOWLEDGMENTSACKNOWLEDGMENTS

IncludeIncludeIncludeInclude
●● Intellectual assistanceIntellectual assistance

T h i l h lT h i l h l●● Technical helpTechnical help
●● Special equipment or materialsSpecial equipment or materials
●● Outside financial assistance (including Outside financial assistance (including 

grants, contracts, or fellowships)grants, contracts, or fellowships)g , , p )g , , p )



REFERENCESREFERENCESREFERENCESREFERENCES

●● Include only significant published worksInclude only significant published works●● Include only significant, published worksInclude only significant, published works
●● Use the correct format.  Consult a current Use the correct format.  Consult a current 

copy of the journalcopy of the journalcopy of the journalcopy of the journal
●● Check original sources Check original sources 
●● In text, cite references at names of authors In text, cite references at names of authors 

and after ideas, eg, and after ideas, eg, “Jones and Smith“Jones and Smith88 have have 
shown that people with a low ABI have an shown that people with a low ABI have an 
increased risk of morbidityincreased risk of morbidity9 9 and mortality.and mortality.1010



REFERENCESREFERENCES
(Continued)(Continued)

●● Cite grouped references in chronologicalCite grouped references in chronological●● Cite grouped references in chronological Cite grouped references in chronological 
orderorder
Number references in tables and figuresNumber references in tables and figures●● Number references in tables and figures Number references in tables and figures 
according to where they are cited in the according to where they are cited in the 
texttexttexttext

●● Name 2 authors; use et al for more than 2Name 2 authors; use et al for more than 2
●● Obtain permission for citing unpublished Obtain permission for citing unpublished 

datadata



PLAGIARISM ANDPLAGIARISM AND
COPYRIGHT INFRINGEMENTCOPYRIGHT INFRINGEMENTCOPYRIGHT INFRINGEMENTCOPYRIGHT INFRINGEMENT

●● Learn about US laws (plagiarism copyrightLearn about US laws (plagiarism copyright●● Learn about US laws (plagiarism, copyright Learn about US laws (plagiarism, copyright 
infringement, fair use), which differ from laws and infringement, fair use), which differ from laws and 
practices in other countries.practices in other countries.pp
●● Take the CMETake the CME--accredited course on “Ethics, accredited course on “Ethics, 

Plagiarism, and the Internet” on THI’s website: Plagiarism, and the Internet” on THI’s website: 
http://http://texasheart.org/cmetexasheart.org/cmehttp://http://texasheart.org/cmetexasheart.org/cme

●● Avoid direct plagiarism, mosaic plagiarism, Avoid direct plagiarism, mosaic plagiarism, 
unacceptable paraphrasing, and insufficient unacceptable paraphrasing, and insufficient 

k l d tk l d tacknowledgment.acknowledgment.
●● Do not use the exact wording from another paper in Do not use the exact wording from another paper in 

your paper your paper ─ even when you cite the source─ even when you cite the sourcey p py p p yy
●● Use quotation marks when you borrow  blocks of textUse quotation marks when you borrow  blocks of text



TIPSTIPSTIPS TIPS 
●● Include one thought per sentence, one idea Include one thought per sentence, one idea 

per paragraphper paragraph
●● Use active voice whenever possibleUse active voice whenever possible
●● Keep words simpleKeep words simple
●● Be as succinct as possible Be as succinct as possible 

U t iti d k dU t iti d k d●● Use transitions and key wordsUse transitions and key words
●● OutlineOutline

Cons lt a statisticianCons lt a statistician●● Consult a statisticianConsult a statistician
●● Remember the question Remember the question 



But in science the credit goes to the man whoBut in science the credit goes to the man whoBut in science the credit goes to the man who But in science the credit goes to the man who 
convinces the world, not to the man to whom convinces the world, not to the man to whom 
the idea first occurs.the idea first occurs.

─ Sir Francis Darwin─ Sir Francis Darwin
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