
E

H
A

O
p
r
v
s
a
b
m
w
t
t
e
b
p
c
s
a
c
s
s
t
“
a
v
v
a
c
v
a
c
p
p
o
t

F
G
U
D
D
R
U
S

R
a

R

0
©
d

Clinical Opinion www.AJOG.org

3
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ow to write and publish an original research article

nthony M. Vintzileos, MD; Cande V. Ananth, PhD, MPH
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ne of the most frequent, and often
overlooked, issues today is the ap-

rehension or fear of young physicians,
esidents, or fellows to write a peer-re-
iewed article. Many of these young phy-
icians, despite their desire to pursue ac-
demic writing, become very reluctant
ecause of perceived lack of time and/or
entorship. The current article provides
riting guidelines to assist young au-

hors in beginning this process. The skill
o write and publish a paper is not nec-
ssarily “inherited”; it is often acquired
ut it requires strict adherence to certain
rinciples. Because most young physi-
ians are rarely exposed systematically to
uch training principles of “how to write
nd publish a paper” during their medi-
al school or residency, it comes as little
urprise that most hesitate to write and
ubmit a paper for publication. One of
he natural by-products of knowing
how to write and publish a paper” is the
bility to also critically read or even “re-
iew” a paper for the journals. In our
iew, physicians who know how to write
nd publish a paper, also know how to
ritically read or review a paper (the con-
erse is not true). Therefore, it is of par-
mount importance in academic medi-
ine to teach and encourage young
hysicians on how to write and publish a
aper. The purpose of this article is to
utline a set of general guidelines (tips)
hat the authors have found to be useful,

rom the Department of Obstetrics and
ynecology (Dr Vintzileos), Winthrop
niversity Hospital, Mineola, NY, and the
ivision of Epidemiology and Biostatistics,
epartment of Obstetrics, Gynecology, and
eproductive Sciences (Dr Ananth),
MDNJ-Robert Wood Johnson Medical

chool, New Brunswick, NJ.

eceived May 8, 2009; revised June 1, 2009;
ccepted June 12, 2009.

eprints not available from the authors.

002-9378/$36.00
2010 Mosby, Inc. All rights reserved.
l
oi: 10.1016/j.ajog.2009.06.038
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hich young physicians may use as a
uide to writing and eventually publish-
ng a peer-reviewed article.

ips to consider while writing a paper
irst, the author(s) should be aware of
he specific reporting guidelines that

any journals have adopted, such as the
ONSORT for randomized controlled

rials,1 QUORUM for metaanalyses and
ystematic reviews of randomized con-
rolled trials,2 MOOSE for metaanalyses
nd systematic reviews of observational
tudies,3 STARD for studies of diagnos-
ic accuracy,4 STROBE for observational
tudies,5 STREGA for genetic association
tudies,6 and other guidelines for report-
ng economic evaluation studies.7 In ad-
ition, authors should consult the
Guidelines for Authors” and the spe-
ific requirements of the journal in
hich they intend to submit their
anuscript.
A peer-reviewed article should be con-

idered as a means of communication. As
uch, it should be simple with clear organi-
ation of the thought process. A presenta-
ion framework should be first established
Figure). This framework can be used for
ny peer-reviewed article and it should re-
ect the ideal flow of the paper after its
ompletion with its connecting 4 main
arts, including the study objective(s),
tudy design, results, and conclusion(s).
he conclusion(s) should be directly re-

Most physicians have had little or no exposu
medical school and residency with respect
article. The framework of every article shou
results, and conclusion(s). The current “Clin
lines, based on the authors’ experience, wh
to publish their work. These guidelines shou
initial manuscript but also in responding to
script.

Key words: original article, publishing, writ

Cite this article as: Vintzileos AM, Ananth CV. Ho
Am J Obstet Gynecol 2010;202:344.e1-6.
ated or connected to the study objec- s

gy APRIL 2010
ive(s). Critical readers or reviewers sub-
onsciously form a “mental” image of the
aper that they just reviewed by using a

ramework similar to the one described
ere. In general, a peer-reviewed article
onsists of the title, condensation (or pré-
is or synopsis), abstract, introduction,
aterial and methods (or patients and
ethods), results, comment (or discus-

ion), and list of references.

itle
he title should be relatively short and suc-
inct. It should be easy to understand and
t the same time intriguing enough to
timulate the interest of the reader. Long or
onfusing titles should be avoided because
uch titles may act as deterrents to further
eading. Some journals may prefer to give
heconclusion(s) in the title,whereasother
ournals require not to use concluding
tatements in the title. Some journals may
ot favor titles containing questions but
e do because the question, as a title, usu-

lly describes the study objective and at the
ame time stimulates an interest to read
urther.

ondensation or précis or synopsis
he condensation (or précis or synopsis)

hould summarize the main conclusion
r conclusions in 1 sentence containing
o more than 25 words. The rule of

humb should be that this sentence
hould make sense and be understood by

o systematic teaching or training during the
riting and publishing an original research
clude the study objective(s), study design,
l Opinion” article proposes a set of guide-
can be useful to junior physicians who plan
assist not only in the writing process of the
iews and in modifying the original manu-

o write and publish an original research article.
re t
to w
ld in
ica

ich
ld
rev

ing

w t
omeone who has not read the article.
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any busy journal readers frequently
ead the condensation first even before
eciding whether to read the abstract or
he paper.

bstract
he abstract is the “mirror” of the full
anuscript. There is no doubt that the

bstract is the most widely read part of
he article by both those who peruse
hrough the journal, as well as those who
erform electronic literature searches.
he abstract should be structured with

pecifically designed headings focusing
he writer (and the reader) to the 4 main
lements, namely, objective(s), study de-
ign, results, and conclusion(s). The au-
hor has the opportunity to use succinct
anguage to summarize the paper by fol-
owing 2 principles: (1) the abstract
hould be clear enough to be understood
y a reader who may not read the rest of
he article, and (2) the abstract should
ot be too long (word limitation varies

FIGURE
Framework of the peer-reviewed a

onclusion(s)
. Clear statement what the new 
. Comparison with previous stud
. Possible explanation(s)
. Strengths and weaknesses
. Direction of future research

Inclusion of a

intzileos. How to write and publish an original research arti
rom journal to journal). s
ntroduction
he introduction is 1 of the most critical
arts of the article because it sets the tone

or the reader and the reviewer. Ideally,
he introduction should contain 2 com-
onents, preferably expressed in 2 para-
raphs. The first paragraph should sum-
arize the background information

eading to a rationale for performing the
tudy, justifying the need for the study,
nd clarifying the new information that
he study aims to offer. The first para-
raph should convince the reader that
he study is not a “fishing expedition”
ut it is based on a solid background with
espect to plausibility. The second para-
raph should clearly state the study ob-
ective (or the hypothesis).

aterials and Methods
or Patients and Methods)
he Materials and Methods (or Patients
nd Methods) section should include de-

le reflecting the ideal flow of the pa

Study Objective(s)

Stu
1. T

owledge is
2. I
3. D
4. I
5. D
tes
6. D
    o
7. S
8. T

s

Results
primary and secondary) outcome

and measures
m J Obstet Gynecol 2010.
criptions of (1) study design; (2) docu- r

APRIL 2010 Americ
entation of institutional review board
IRB) approval and type of consent ob-
ained, if applicable; (3) demographics of
he study cohort, if applicable; (4) inclu-
ion and/or exclusion criteria; (5) clear
escription of any procedures or tests;
6) clear definitions of exposures, and
rimary and secondary outcomes; (7)
ample size calculation based on primary
utcome; (8) types of measurements
sed; and (9) methods of statistical anal-
sis and level of significance.
In our computerized age, there is
idespread use of statistical software

mong young academic physicians and
cientists. Some of the commonly used
tatistical software programs are SAS
http://www.sas.com/), SPSS (http://
ww.spss.com/), STATA (http://www.

tata.com/), R (http://www.r-project.
rg/), SPlus (http://www.splus.com/),
nd MINITAB (http://www.minitab.
om/). Tables 1 and 2 can serve as a quick

and its connecting 4 main parts

y design
pe of study 

 approval
mographics
lusion and exclusion criteria
scription of procedures and 

finition of exposures and
tcomes (primary and secondary)
mple size calculation
pes of measurements
rtic per
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eference to the choice of the appropriate
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tatistical test(s) according to the type of
he data to be analyzed and compared.

The descriptive statistics and methods
f statistical analysis should be carefully
etermined based on the type of data to
e analyzed. Data can be continuous (in-
erval or linear), ordinal, or categorical.
n descriptive statistics, continuous data
hat are assumed to follow a normal dis-
ribution are often expressed as “mean
nd standard deviation,” continuous
ata without normal distribution or or-
inal data are expressed as “median and

nterquartiles or ranges” and categorical
ata are expressed as proportions
percent).

Unfortunately, peer-reviewed articles
requently use inappropriate descriptive
tatistics. For instance, it is not infre-
uent for obstetric articles to use Apgar
cores or parity (or gravidity) as contin-
ous variables and express them as
mean” Apgar scores (or mean parity/
ravidity). Examples include a mean
-minute Apgar score of 7.5 or parity 1.5.
owever, Apgar scores, as well as parity

or gravidity) are often not normally dis-
ributed. In addition, in real life, Apgar
cores or parity/gravidity are not ex-
ressed with decimals. Therefore, it is
ore appropriate to describe such vari-

bles by using median and ranges.
One of the most frequently used statis-

ical methods with respect to the accu-
acy of a diagnostic test is the determina-
ion of its sensitivity, specificity, and
ositive and negative predictive values.
he thorough and clear understanding
f these terms is an absolute necessity for
oth the author, as well as the reader of a

TABLE 1
Appropriate statistical tests for con
Comparison

2 groups of different subjects
...................................................................................................................

�3 groups of different subjects
...................................................................................................................

Same subjects (before/after treatment)
...................................................................................................................

Same subjects (�3 treatments)
...................................................................................................................

Association between 2 variables
...................................................................................................................

ANOVA, analysis of variance.
a Indicates test for parametric data; b indicates test for nonpar

Vintzileos. How to write and publish an original research
eer-reviewed article. It is axiomatic that

44.e3 American Journal of Obstetrics & Gynecolo
o establish the accuracy of a test there
hould be a phase of observation (natu-
al history) without an intervention that
an alter the outcome. If there is an in-
ervention as a result of an abnormal test
esult, which possibly can alter the out-
ome of interest, then the accuracy of the
est cannot be established. The classical
xample of this scenario is our inability
o truly establish the accuracy of intra-
artum fetal heart rate monitoring be-
ause in real life, for ethical reasons, an
abnormal” fetal heart rate pattern will
ost likely lead to intervention (ie, in-

trumental or cesarean delivery), which
ay have prevented the “bad” outcome.
evertheless, in such cases, the fetal
eart rate monitoring “abnormality”
ay be erroneously perceived by some as
“false-positive test.” Another area that

uthors and readers should be aware of is
he effect that “prevalence” of disease has
n the diagnostic accuracy of a test. The
raditional teaching is that the sensitivity
nd specificity of the “disease” are not

uous, ordinal, and categorical data
tinuous data Ordinal data

aired t testa or Z-testa Mann-Whitney
.........................................................................................................................

VAa Kruskal-Wallis
.........................................................................................................................

red (matched) t testa Wilcoxon-signe
.........................................................................................................................

eated measures ANOVAa Friedman testb
.........................................................................................................................

ear regression/correlationa Spearman corr
.........................................................................................................................

tric data.

le. Am J Obstet Gynecol 2010.

TABLE 2
Appropriate regression analyses ac
Data

Dependent (Y) variable (outcome) is continuou
...................................................................................................................

Powers of independent (X) variables
...................................................................................................................

�2 independent (X) variables
...................................................................................................................

Selection of best set of independent (X) variab
...................................................................................................................

Dependent (Y) variable (outcome) has 2 categ
...................................................................................................................

Dependent (Y) variable (outcome) has �3 cat

...................................................................................................................
Vintzileos. How to write and publish an original research artic

gy APRIL 2010
nfluenced by the prevalence of the dis-
ase and that only positive and negative
redictive values are influenced by the
revalence of the disease. However, this
rinciple is true only if the test condi-
ions are “fixed” and the results are re-
roducible. If the test conditions are not
xed or if the results of the test are sub-

ective, then sensitivity and specificity
re definitely influenced by the preva-
ence of disease. Here, the classical exam-
le is the performance of an obstetric ul-
rasound to rule out fetal anomalies. If
he a priori risk for a fetal anomaly is high
high prevalence of disease), the exam-
ner will most likely pay much higher at-
ention and spend more time to visualize
ompletely all fetal structures. On the
ontrary, in a routine sonogram on
omen with low a priori risk (low prev-

lence of disease), it is expected that the
ltrasound examiner may not exercise

he same degree of scrutiny in the ultra-
ound examinaton. Thus, in the first case
high prevalence of disease), the sensitiv-

Categorical data

k sum testb �2 or Fisher’s exact testb
..................................................................................................................

tb �2 or Fisher’s exact testb
..................................................................................................................

ank testb McNemar’s �2 testb
..................................................................................................................

Cochrane Q testb
..................................................................................................................

tiona Contingency coefficientb
..................................................................................................................

rding to the type of data
Type of regression analysis

Linear regression
..................................................................................................................

Polynomial regression
..................................................................................................................

Multiple regression
..................................................................................................................

Stepwise regression
..................................................................................................................

s Logistic regression
..................................................................................................................

ries Polytomous logistic regression
or discriminant analysis

..................................................................................................................
tin
Con

Unp ran
......... .........

ANO tes
......... .........

Pai d r
......... .........

Rep
......... .........

Lin ela
......... .........

ame
co

s
.........

.........

.........

les
.........

orie
.........

ego

.........
le. Am J Obstet Gynecol 2010.
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ty of the (ultrasound) test to identify fe-
al anomalies is higher as compared with
he second case (low prevalence of dis-
ase). Thus, it appears that the condi-
ions of the (ultrasound) test are not
xed because there is intraobserver vari-
tion in the accuracy of the test depend-
ng on the prevalence of the sought dis-
ase (a priori risk). In addition, there is
nterobserver (subjective) variation in
he accuracy of ultrasound as a test de-
ending on the skill of the ultrasound
xaminer.

Another issue to be considered is that
ase-control studies can provide esti-
ates of positive and negative likelihood

atios but not positive or negative pre-
ictive values. In addition, case-control
tudies do not allow determination of
opulation prevalence or incidence of a
isease.
Another consideration in this section

ertains to articles in which a relatively
ew methodology is used where those
etails have been previously published in
nother report. In such instances, it is
referable to describe, briefly, that par-
icular methodology again rather than
eferring the reader to those previously
ublished reports. This shows respect for
he reader’s time.

esults
n the results section the author(s)
hould be prepared to give “results” for
ll outcome measures that are described
nder “Materials and Methods.” The
onverse is also true. The paper should
ot contain results that are not men-

ioned under “Materials and Methods.”
he results may include text, tables, fig-
res, or any combination of the above.
esults should be given for all outcome
easures (primary and secondary) that

re described under “Materials and
ethods.” Here, the opportunity exists

or reporting all the raw data. However,
he editorial space should be respected
y the judicious use of tables and/or fig-
res, which have the purpose of saving
ditorial space and at the same time
ake it easier for the reader to under-

tand or interpret the results. Each table
r figure should stand on its own and be
elf-explanatory. In deciding the exact

ormat and data to be depicted in each n
able or figure, it is a good idea to con-
ider that each table or figure is a candi-
ate for reproduction by another author

or another publication. The text and ta-
les should not contain raw numbers
ithout percentages or percentages
ithout the raw numbers. The numbers

hould be internally consistent and in
greement between the tables and the
ext. Any internal discrepancies in the
umbers put in jeopardy the credibility
f the author(s) and severely compro-
ise the chances for publication. Confi-

ence intervals provide more accurate
ndication of the strength of the associa-
ions and therefore, provide better infor-

ation than P values; thus, in conjunc-
ion with the effect measure, confidence
ntervals should be used liberally.

The text should include a brief de-
cription and analysis of the findings and
t should follow the order that tables and
gures appear. The important findings
hould be highlighted that may or may
ot be statistically significant. Again, the
ditorial space should be respected and
etailed description or repetition of all
he information depicted in the tables or
gures should be avoided.

omment (or discussion)
he comment (or discussion) section

hould include the following: (1) clear
tatement of what the principal findings
ere, as well as the new knowledge that

he current study offered; (2) strengths
nd weaknesses of the study; (3) com-
arison of the findings of the current
tudy with those of previous studies; (4)
larification regarding the similarities
nd differences with the findings of pre-
ious studies; (5) possible explanation(s)
or the different findings; (6) clear and
oncise conclusion of the meaning of the
tudy as it relates to clinical practice or
uture research; and (7) proposal for fu-
ure research.

eferences
he references list may be one of the most

mportant parts of the paper with respect
o the chances for publication. The rea-
on for this is because editors frequently
se as reviewers those included as au-

hors in the reference list. This is only

atural because some of the references o

APRIL 2010 Americ
ave authors who have completed simi-
ar work and therefore, they are consid-
red experts.

At this point, it should be emphasized
hat for studies requiring IRB submis-
ion and approval, and almost all studies
o, the introduction, materials and
ethods, a significant portion of the dis-

ussion, and the references are already
ost likely included in the IRB applica-

ion. Thus, most of the hard work in re-
ard to the writing of the paper is already
one.

ips to consider before submitting
he manuscript for publication
efore submitting the paper for publica-

ion, all coauthors should have the op-
ortunity to review the manuscript and
rovide suggestions. In addition, consid-
ration should be given to the following:
1) ask someone with experience in writ-
ng or reviewing peer-review articles to
eview the paper. It would be preferable
hat this senior reviewer is not very fa-

iliar with the study details, so that he/
he can be a neutral barometer regarding
he quality of the paper; (2) the paper
hould not contain any contradictions;
3) the paper should be understood by a
eader with average knowledge; and (4)
void errors.

As per the authors’ experience as peer
eviewers, the most frequent errors are as
ollows: (1) inappropriate conclusion(s),
or example, conclusions that are applied
o populations different than the one
sed in the study or conclusions imply-

ng cause-and-effect relationship based
n inappropriate study designs; (2) lack
f power analysis; (3) inadequate sample
ize; (4) too much confidence in negative
esults from small samples; (5) improper
se of statistics; (6) when multiple com-
arisons are made true clinical signifi-
ance should not be assumed if 1 or few
omparisons turn out to be statistically
ignificant because this can happen by
hance alone; (7) incorrect use of statis-
ical terminology with the terms “multi-
ariable” vs “multivariate.” Unfortu-
ately, these 2 terms are being used

nterchangeably. However, the term
multivariable” refers to situations when
response or disease status is measured

nce (ie, as in case-control studies), and

an Journal of Obstetrics & Gynecology 344.e4
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he association between an exposure and
n outcome is assessed after adjustment
or confounders. In contrast, the term
multivariate” refers to situations when
he response is measured repeatedly on
he same subject, thereby yielding a “vec-
or” of responses for each subject, and
ence “multivariate”; (8) inappropriate
eporting of “rates of proportions” with-
ut any reference to the numerators and
enominators. It is not good practice to
resent (or interpret) relative measures
ie, relative risk) without examining ab-
olute measures (ie, absolute risk); (9)
ossible retrospective manipulation of
he study objective according to the
positive) findings; and (10) misspelling
f the authors’ names that are cited in the
eferences. If an authors’ name is mis-
pelled, and that author is one of the as-
igned reviewers, the reviewer may be
turned off.”

ips to consider after receiving
he editor’s response

few weeks after submission of the pa-
er, it is expected that the editor’s re-
ponse, along with the reviewers’ com-

ents, should be received. Based on the
ditor’s letter and the reviewers’ com-
ents, the presumed disposition of the

aper can be in 1 of 4 categories: (1) ac-
eptance without revisions, as is (ex-
remely rare); (2) possible acceptance af-
er minor revisions; (3) possible
cceptance after major revisions; and (4)
ejection. Each 1 of these 4 initial dispo-
itions requires a different course of ac-
ion to maximize the chances for
ublication.
If the paper is accepted without revi-

ions, we suspect this is a very rare occur-
ence, the only challenge is to correct the
alley proofs very carefully. This task
hould not be taken lightly because
what goes in print, stays in print for-
ver.” The quality of the galley proofs
aries from journal to journal. Some-
imes, editors or publishers may change
he meaning of the article in their at-
empt to improve it by substituting cer-
ain words with others. If the error is
ubstantial and it is caught late, it may be
cknowledged as an “erratum” in a sub-
equent edition of the journal; but, it is

lmost certain that most of the audience a

44.e5 American Journal of Obstetrics & Gynecolo
ill be unwilling to go back and read the
riginal article again to obtain the com-
lete picture. In other words, the damage
ay be irreparable. There have been in-

tances that typographic errors were not
aught until months or years later when
particular table or figure was repro-

uced for another publication in another
ournal. This is clearly an avoidable
ituation for which particular attention
as to be given, especially by busy
hysicians.
If the paper needs revisions, we sus-

ect most papers do, the revisions can be
inor or major. It is a good policy to

ollow all minor revisions assuming that
he clarity or quality of the paper will not
e compromised. In such cases, the ac-
eptance for publication is almost cer-
ain. However, the situation is quite dif-
erent when major revisions are
equired. Major revisions can be catego-
ized in 4 categories (each requiring a
ifferent action): (1) those that improve
he quality of the paper, when revised (it
s strongly advisable to implement the
uggested revisions); (2) those that have
o effect on the quality of the paper (it is
dvisable to implement those changes to
he extent possible); (3) those that may
iminish the quality or clarity of the pa-
er (it is advisable to not follow those
uggestions); and (4) those that are im-
ossible to do (they cannot be done).
he rule of thumb is that if all or most

uggested major revisions are followed,
he acceptance is almost certain, whereas
f several of the suggested revisions are
ebut the acceptance remains uncertain.
he chances are that the paper most

ikely will not be accepted if all suggested
ajor revisions are refuted.
When the paper needs to be revised,

specially when major revisions are
eeded, the most critical factor that will
etermine the fate of the paper is the
over letter to the editor. This letter
hould address each revision separately.
ere, the author has the opportunity to

communicate” directly with the indi-
idual who has the ultimate power in de-
iding the fate of his/her paper. Editors
ead a large number of manuscripts and
over letters every day. Therefore, the
over letter has to be clear and concise

ddressing each criticism and need not s

gy APRIL 2010
e lengthy. If a suggested revision was
ollowed, it is good practice to state in the
over letter: “the revision was followed”
nd indicate its exact location in the re-
ised manuscript. All revisions should be
ighlighted in the revised manuscript. If
suggested revision was not followed, it

s imperative to explain why. If the rebut
s not convincing to the editor and it in-
olves several revisions, then the editor
ay send the revised manuscript back to

he reviewer who suggested the particu-
ar revisions in the first place and that

ay decrease the chances for publication
ramatically. Thus, it is of paramount

mportance to put forward an extremely
ogical and concise rebut in your cover
etter to the editor, so he/she does not
end your revised manuscript back to the
eviewers.

The fourth possibility, which is quite
requent, is that the paper is rejected
rom publication. This can be extremely
isappointing, even heartbreaking, espe-
ially for young investigators who may
ake the criticisms personally. Fortu-
ately, many editors use language to in-
icate that their decision was very much

nfluenced by the high volume of papers
hat they receive and that this does not
ecessarily mean that the paper has no
alue. In case of rejection, it is advisable
o try to improve the paper, before sub-

itting it to a second journal, by ad-
ressing all the issues raised by the re-
iewers. This is recommended for 2
easons: (1) some journals may ask if this
s the first submission. If it is not, they

ay want to see how the criticisms of
revious reviewers have been addressed;
nd (2) quite frequently the same re-
iewers may be asked by the editor(s) of
he second journal to review that same
aper. If none of their criticisms have
een addressed it is natural, and quite

ustifiable, to feel insulted, it is certain
hat the paper will be rejected again. The
ame process should be carried out in the
vent of more submissions to more jour-
als. However, one should be mindful

hat the paper does not lose clarity or fo-
us in its final form after multiple
evisions.

The last piece of advice for those
oung investigators who are apprehen-

ive or fearful about writing and submit-
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ing a paper for publication has to do
ith the realization that there is a very

arge number of obstetrics and gynecol-
gy journals, both in the United States
nd abroad, which are available and will-
ng to consider publishing their work. In
ur view, adherence to the guidelines de-
cribed previously will most likely in-
rease the chances for publication. f
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