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Introducing a new series on effective writing and publishing
of scientific papers
This article introduces a series of writing tips that will
appear each month in the Journal of Clinical Epidemiology
(JCE ) over the next year. The 12 papers aim to cover the
whole process from starting to write the first draft of a paper
to responding to reviewer comments (Table 1). The primary
target audience are novice academic researchers, although
the series may also be useful for senior researchers who su-
pervise less experienced colleagues.

Writing and publishing scientific papers is the core busi-
ness of every researcher. Original research papers form the
culmination of a usually long trajectory, which starts with
the development of a research idea and continues with ac-
quiring funding and collecting and analyzing data. Besides
original research articles, there are many other types, in-
cluding systematic reviews, commentaries, and editorials.
The scientific output medical researchers generate is not
only important for society to improve health through ad-
vancement of knowledge but also for the individual re-
searcher’s career [1]. Effective scientific writing, however,
is not easy.

Many novice academic researchers, and even senior
researchers, may struggle with writing papers. Re-
searchers often learn to write by doing it and receiving
feedback on drafts from their supervisors, coauthors,
and journals. However, such guidance is not always op-
timal, and many useful tips and tricks may remain disre-
garded for too long. We (D.K. and J.W.L.C.) noticed
these problems during our own early writing career and
also observed the difficulties of other authors when re-
viewing submitted work in our role as editorial board
members of journals. We have therefore developed
a training course to help authors address issues relating
to successful scientific writing and publishing of articles
(www.heuvellandcursus.nl).

Various factors impact on successful writing and pub-
lishing. Good scientific content of a paper alone does
not guarantee its publication in a good journal. Many vari-
ables in the writing process determine whether a paper
will be accepted for publication, but the good news is that
authors can influence most of these [2]. Anticipation and
modification of such determinants will increase an au-
thor’s effectiveness, enabling them to get more done in
less time; offering editors, reviewers, and readers a clear
storyline; increasing enjoyment and reducing frustration;
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and raising the likelihood of having a paper accepted by
a good journal.

Is there insufficient literature on writing and publishing
in scholarly journals? Well, quite the contrary in fact. There
are piles of textbooks and articles dealing with general as-
pects of scientific writing (e.g., see Ref. [3e8]). Further-
more, there is an important general guideline [9] and
many specific guidelines (e.g., see Ref. [10,11]) to help au-
thors improve the clarity, completeness, and transparency
of their research reports. An exhaustive list of available
guidelines and other resources to facilitate good research
reporting is provided by the EQUATOR (Enhancing the
QUAlity and Transparency Of health Research) network
(http://www.equator-network.org) [5,6]. However, it is per-
haps not only the abundance of information but also its
sometimes nonspecific nature, which prevents young re-
searchers from getting a clear overview of ways to effec-
tively write and publish a biomedical research paper.

This new series of monthly writing tips builds on the ex-
isting literature about research reporting in JCE [1,2]. It
aims to provide clear and concise key information on all
major aspects of the process. Each of the 12 papers of
the series is constructed as an easy-to-read one-pager, di-
vided into background information (‘‘What you should
know’’) and advice (‘‘What you should do’’). The advice
uses the imperative, which is unusual in JCE. However, it
fits the purpose of this series, which is to provide readers
with experience-based do’s and don’ts of effective writing
and publishing. Each paper also contains a checklist provid-
ing a brief overview of the main points. The series can be
read as a whole but has the advantage you can also only
pick a particular item you need while writing. The series
will be published as open access on JCE’s web site to
achieve maximum reach, partly because JCE wants to stim-
ulate and facilitate researchers in low- and middle-income
countries (http://www.journals.elsevier.com/journal-of-
clinical-epidemiology).

The nature of this series does not allow us to address
all possible aspects of writing and publishing. For exam-
ple, it does not provide specific information for papers re-
porting on qualitative research. We think, however, that
most issues addressed in the series are also useful for
qualitative papers. For more information, we refer to the
existing reporting guidelines [12e15]. Furthermore, the
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Table 1. List of subjects in the Journal of Clinical Epidemiology
series on effective writing and publishing of scientific papers

1. How to get started
2. Title and abstract
3. Introduction
4. Methods
5. Results
6. Discussion
7. Tables and figures
8. References
9. Authorship

10. Choice of journal
11. Submitting a paper
12. Responding to reviewers
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series does not address English spelling and grammar.
General suggestions about language use have been very
well addressed in a previous article published in this jour-
nal [2]. More specific suggestions, particularly tips for
non-native speakers, largely depend on the individual au-
thor’s background and are beyond the scope of the series.

The series was written to offer tips and tricks for clear
and concise writing and publishing and to support authors
in getting their message across to the scientific community.
It is not a specific guide to successful publishing in JCE; its
content applies to writing biomedical research papers in
general. We hope that you will enjoy reading the series
and that it will increase your pleasure in writing and the ac-
ceptance rate of your papers.
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Effective writing and publishing scientific papersdpart I:
how to get started
Checklist for how to start writing a paper

� Set aside time for writing and choose the optimal environment.

� Split the thinking from the writing: structure your complete story-
line, and create empty tables/figures before actually writing full
sentences and paragraphs.

� Choose a potential journal early.

� Divide the writing of a paper into manageable chunks.

� Make use of writing sessions and sufficient short and long breaks.

� Reward yourself for achieving intermediate- and long-term goals.
1. What you should know

Most researchers find it challenging to start writing
a new paper and to remain motivated during the process.
Every writer experiences good and bad writing days. There
are, however, many possibilities to make writing generally
more efficient and also more fun.

Theorder of thewritingprocessdoesnot have tobe the same
as the eventual order of the article sections, and you may find
some sections easier to write than others. As the introduction
and discussion sections are often perceived as themost difficult
ones, you may find it easier to start with the methods and re-
sults. Furthermore, there are advantages towriting or finalizing
the introduction and discussion at the end (but before the ab-
stract) as their contents depend on the choice of journal and
on the methods and findings presented in the paper.

Before actually starting towrite a paper, it is absolutelyvital
that the first author aswell as themain collaborators on the pa-
per have a clear, shared understanding of the primary research
objective and key findings of this paper.Without this, it will be
impossible to write a clear and concise story. A paper is often
one of many resulting from the same, large research project,
and there is alwaysmore to report from that project than is pos-
sible within the word limit. Therefore, each individual paper
has its own objective, allowing you to decide what needs to
be reported and what can be omitted. It is also important to
choose a potential journal and target audience at an early stage.

2. What you should do

Before wondering ‘‘how to start?,’’ think about ‘‘when
and where’’ you are most serene, creative, and productive
in writing. What environment inspires you? Where are
you most concentrated and least distracted? What day of
the week and what time of the day do you find most fruitful
for writing? It is helpful to set aside blocks of several hours
of uninterrupted writing and to give writing the priority it
deserves in your otherwise busy agenda.

Split the thinking from the writing! Structure your com-
plete storyline before actually writing full sentences and
paragraphs. Prepare a ‘‘skeleton,’’ especially for the intro-
duction and discussion section.

1. Use single-word topics or one-liners indicating themain
message of each paragraph to create a logical and con-
vincing storylinewithin the section (these headings later
become the ‘‘lead sentences’’ of your paragraphs).
0895-4356/$ - see front matter � 2013 Elsevier Inc. All rights reserved.
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2. Gather key publications related to your paper and add
notes under each heading with appropriate citations.

3. Replace the notes with rough sentences to build a par-
agraph (of approximately 6e8 sentences).

4. Rewrite the sentences until the whole paragraph reads
well.

5. Check whether the paragraph has a ‘‘head’’ (i.e.,
a lead or first sentence that summarizes the essence
of the paragraph) and ‘‘tail’’ (i.e., a bridge or final
sentence that connects with the next paragraph).

Create empty tables and figures right at the beginning.
This will force you to decide what results are most relevant,
allowing you to create a clear and concise storyline. Discuss
the skeleton and empty tables/figures with your main coau-
thors; at this stage, it is still easy to make major changes.

Keep up your motivation by planning writing sessions into
your calendar (minimum 2 h) and dividing the writing of a pa-
per intomanageable chunks, which can be achieved during one
session.Makewriting a priority during these sessionsand avoid
any distractions such as answering e-mails. Go with the flow
when you feel it is going well, but stop writing when you get
stuck. Use several small breaks (5e10 min) during a session
to clear your mind, and use longer breaks (several hours or
days) to create sufficient time for reflection. Do not wait too
long to ask for help and talk with coauthors about your paper.
Define feasible intermediate goals (e.g., ‘‘I want to send a skel-
eton ofmy paper tomy coauthors by the end of theweek’’) and
define your final goal (e.g., ‘‘I want to submit the paper to the
journal before the endof themonth’’). Last but not least, reward
yourself when reaching intermediate and final goals!
Daniel Kotz
Jochen W.L. Cals

E-mail address: d.kotz@maastrichtuniversity.nl (D. Kotz)
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Effective writing and publishing scientific papers, part II: title and abstract
1. What you should know

The title and abstract are the most important parts of a pa-
per. They are important for editors whowill scan the title and
abstract to decide if it should be sent out for external peer re-
view; for reviewers, who will get a first impression of the pa-
per; and for readers, as the title, abstract, and keywords are
often the only parts of the paper that are freely accessible
to everyone online, including readers in developing coun-
tries. Electronic search databases use words in the title and
abstract to yield search results. In PubMed, the similarity be-
tween documents is measured by the words they have in
common, and terms in the title are given more weight. It is
therefore essential that the title and abstract contain all the
important terms that potential readers may use in searching
for relevant literature and ‘‘related articles.’’

The author instructions of your chosen journal give in-
formation on requirements for titles. Some allow only sin-
gle titles, whereas others allow subtitles, possibly with
a colon. Informative titles are those that present the out-
come of the study (e.g., Drug x is effective in reducing cho-
lesterol), whereas some journals prefer a descriptive title
stating the subject and design of the study (e.g., Drug
x for treatment of hypercholesterolemia: a placebo-
controlled randomized trial). Journals may require a short
running title to be used at the top or bottom of each page,
facilitating reader navigation through the journal.

Journals usually require a structured abstract with head-
ings (such as background, methods, results, and discussion).
The abstract must clearly highlight the issue addressed by the
study and the key findings. An abstract should be a stand-
alone one, without any reference to the main text or the
Checklist for title and abstract

� Construct title and abstract from keywords from all sections of the
main text.

� Use important keywords at the beginning of the title.
� Avoid abbreviations and passive voice (title and abstract).
� Always state the objective and start the results section with the
answer to the research question (abstract).

� Give sample size if you report percentages (abstract).
� Present effect sizes with confidence intervals (abstract).
� Check if the abstract covers the 4 Ws:
� Background: What is known and why is this study needed?
� Methods: What did you do?
� Results: What did you find?
� Discussion: What does it mean?

� Check that the abstract can be read independently from the main
text.

� Revise every time the main text is revised (title and abstract).
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literature. Most journals have a strict word limit for the ab-
stract (typically 200e300 words). While an abstract must
be pleasant to read on its own, the narrative tone and style
must be more telegraphic than that of the main text.
2. What you should do

Take time towrite the title and abstract. Enjoy their unique-
ness.Take aquietmoment to re-readyour paper andwritedown
the keywords of the different sections. Determine if you need
an informative or descriptive title. Use the keywords and active
verbs to formulate several potential titles (e.g., Variable x pre-
dicts fracture risk). Try towrite themost important keywords at
the beginning of the title, as readers’ attention is focused on the
beginning. Although running titles may often contain abbrevi-
ations, avoid them in the title and abstract. Determinewhat fac-
tor makes your paper unique and try to stress that in the title.
Make the title stand out from other literature in the field.

Use the keywords of each section of the paper to construct
the abstract. Always state the objective of your study at the
beginning. Follow the journal’s format for abstracts strictly
but creatively. Limit your statements on each section to two
or three sentences. Try to use short phrases, simple language,
and commonword combinations, and avoid the passivevoice
as much as possible. Describe the important concepts using
language fully consistent with the main text. Sentences
may require a slightly different syntax if there are no head-
ings because the journal requires an unstructured abstract.

The results section is the most important part of the ab-
stract. Start by clearly and honestly stating the answer to
the research question, including the primary outcome, and
be self-critical when pondering how many secondary out-
comes to include. If you report percentages, provide details
of sample size. Never present only P-values but give effect
sizes (with 95% confidence intervals).

Once the abstract is completed, it helps to ask yourself
four questions, each relating to one section: ‘‘What is
known and why is this study needed?’’ (Background),
‘‘What did we do?’’ (Methods), ‘‘What did we find?’’ (Re-
sults), and ‘‘What does it mean?’’ (Discussion). Also ask
yourself ‘‘So what?’’; this is what editors and reviewers of-
ten ask themselves when reviewing papers. Have three draft
titles and the abstract ready before sending the paper to co-
authors for comments. Critically revise them every time the
main text undergoes revisions.

Jochen W.L. Cals and Daniel Kotz
E-mail address: d.kotz@maastrichtuniversity.nl (D. Kotz)
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Effective writing and publishing scientific papers, part III: introduction
Checklist for the introduction

� Check if the introduction has a funnel shape with clear sections on
B general background (what is this all about?);
B what is known and what is unknown about this specific subject
(why was this study needed, and why is it important?);

B primary research question (what did we want to know?); and
B study aim and design (what did we do to answer the research
question?).

� Look at the length of the introduction (maximum 10e15% of the
total word count).

� Determine if the introduction is the start of the story line of your
paper by looking at your outline (skeleton).

� Ask yourself, ‘‘Will this introduction sell my paper to editors,
reviewers, readers, and the media?’’
1. What you should know

Today many editors (and reviewers) of empirical papers
prefer short and focused introductions. The purpose of the in-
troduction is to give the reader the essential information to
understand why you did the study and to state the research
question. It establishes the context of the work being pre-
sented by summarizing the relevant literature to date (with
references) and the current views on the problem you inves-
tigated. The introduction must allow readers to understand
the biological, clinical, or methodological rationale for your
study. It should be tailored to the journal you will submit the
paper to. A good introduction will ‘‘sell’’ the study to editors,
reviewers, readers, and sometimes even the media.

Thestructureofan introductioncanbevisualizedasa funnel.
The broadest part at the top (beginning) represents the general
context of the study topic. It then narrows down tomore topical
contextual information, endingwith the specific rationale of the
study and, vitally, the aim, purpose, or objective. The intro-
duction does not have a set maximum word count like the ab-
stract but should be as concise as possible, typically not more
than 10e15%of the full word count of the paper. The introduc-
tion starts the story line of your paper, so only start writing it
once you have got the bigger picture of the outline of the paper.

2. What you should do

Ask yourself if you are happy with the outline. Prefera-
bly have a look at your skeleton, and choose the important
lead sentences for the introduction (see the previous paper
on ‘‘How to start writing’’). Take these lead sentences and
develop them into four to five paragraphs, while keeping
the funnel model in mind. Think about relevance, discus-
sion of existing evidence, the gap in the evidence, and the
promise (aim) of the current paper.

The introduction must not be a full review of the whole
field you are researching. It should allow readers to under-
stand why you set out to perform this study and why the spe-
cific aims are what they are. First discuss the general
background, preferably stressing the magnitude of the prob-
lem or the societal burden of the disease. Then outlinewhat is
known on the specific subject and what is still unknown. This
should connect with the discussion, but avoid too much over-
lap. Leave comparisons with other studies for the discussion.
Identify the gap in the evidence and clearly explain why this
knowledge is relevant. Do not hesitate to emphasizewhy this
0895-4356/$ - see front matter � 2013 Elsevier Inc. All rights reserved.
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study is needed and important. Then proceed to the problem
statement of the paper, which is the actual start of your story
line. Remember that the final paragraph of the introduction
will attract readers’ attention. So end the introduction by stat-
ing your research question or hypothesis and explain briefly
what you have done to answer this question. Try to combine
thiswithwhatwas done to answer the question, preferably in-
dicating the study design.Doing sowill create a nice bridge to
the methods section, in which you will explain the approach
in detail. Clearly separate themajor (primary) from theminor
(secondary) research questions. Be critical about including
secondary aims, but if you want to mention them, use a sepa-
rate sentence and make sure to label them as secondary aims.

Use clear, clean, and unemotional language. Try to use ac-
tive verbs, and consider using signaling words (such as to de-
termine whether, to clarify this, to compare.). Use present
tense for established facts (e.g., ‘‘low back pain is a common
reason to consult physical therapists’’) and past tense or pres-
ent perfect for findings you do not consider established (e.g.,
‘‘two treatment sessions a week proved more beneficial than
one session per week in a cohort study’’). Back up important
statements by a reference, and be sure to cite the source of the
original data. Only choose those references that are truly rel-
evant, and select the most relevant ones if you have more op-
tions. Be aware that editors appreciate citations to relevant
papers in their journal as they indicate that you show an inter-
est in its contents, and it may facilitate citation scores.
Jochen W.L. Cals
Daniel Kotz

E-mail address: j.cals@maastrichtuniversity.nl
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Effective writing and publishing scientific papers, part IV: methods
1. What you should know

If you consider a research study as a delicate dish of
knowledge, a paper’s methods section would be like a recipe
that lists all the necessary ingredients of the study and how
they need to be combined during cooking. Ideally, it allows
the dish to be prepared again with the same result. The
methods section ties the introduction to the results section
to create a clear story line; it should present the obvious ap-
proach to answer the research question and define the struc-
ture in which the results will be presented later.

The methods section of a paper presenting original re-
search from a quantitative study has four basic elements:
study design, setting and subjects, data collection, and data
analysis. It is quite common to use such subheadings to
structure the section (the target journal may offer specific
guidance). In the case of research in humans, the authority
providing ethical clearance needs to be stated as well.
2. What you should do

Start by developing a ‘‘skeleton’’ with the basic elements
of themethods section (see the first installment of this series).
If available, refer to a published protocol or previously pub-
lished papers from the same research project for additional
information about the methods. This allows you to keep the
methods section more concise. Be sure, however, to include
all information that the reader needs to understand on how
the key findings in this paper were derived.

Mention the design of the present study, such as random-
ized controlled trial, prospective/retrospective cohort study,
caseecontrol study, or cross-sectional survey. If you find it
difficult to fit your study into a specific type of design, try to
describe the key design components, for example whether it
was an interventional and/or observational study andwhether
data were collected longitudinally and/or cross-sectionally.

Explain when and where the study was conducted, how the
sample was recruited or selected, and which inclusion/
Checklist for the methods section

� Include basic information on study design, setting and subjects,
data collection, data analysis, and ethical approval

� Refer to previous publications from the same large research project,
such as a study protocol, for additional information (if applicable)

� Consider providing detailed information on the methods as web-
only supplementary materials

� Ask yourself, ‘‘Would a researcher be able to reproduce the study
with the information I provide in this paper?’’
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exclusion criteriawere applied. Provide a sample size calcula-
tion for studies set up to statistically test a specific hypothesis.

With regard to the data collection, define precisely what
exposure (e.g., stressful life events) or intervention (e.g.,
cognitive behavioral therapy) you investigated, what out-
comes you measured (e.g., depression), how you measured
them (e.g., using a self-reported depression scale), and
when measurements were made (e.g., during the screening
visit and after 12 months of follow-up). Cite original re-
search on existing measurement tools you used, and state
if you designed a tool specifically for the study. Provide de-
tails of measurement properties (reproducibility, validity,
and responsiveness) if these are crucial for the interpreta-
tion of the main results. A useful order if you used various
measurements is to start with the outcome measure (or de-
pendent variable), followed by the exposure measures (or
main independent variables), and possible covariates.

Match the part on data analysis with the research ques-
tions. If you present a primary research question in your
introduction and one or more secondary questions, start
by explaining the primary analysis, followed by the sec-
ondary analyses. Provide sufficient detail on the statisti-
cal techniques you used; do not assume that readers
understand what you did from the name of a technique.
Be very clear about the definition and operationalization
of the dependent and main independent variable, the use
of covariates (i.e., if and how you adjusted your analy-
ses), and the handling of missing data. Be honest and
clear about the analyses you intended a priori to test your
hypothesis and the analyses that were exploratory. Avoid
putting results in the methods section, such as numbers of
subjects recruited and followed up.

As there may be various ways to answer a research ques-
tion, try to explain, where necessary, why you made certain
methodological choices and why you think these were the
best options given the context. You can demonstrate the
credibility of your methods by citing previous research.

After you have drafted the methods section, ask your-
self, ‘‘Would a researcher be able to reproduce our study
with the information I provide in this paper?’’ Also check
whether the section contains redundant information that is
not necessary to understand the paper’s story line. This
check is particularly important when the paper is one of
the many arising from a larger study. Only describe
methods for which results are presented later.

Daniel Kotz and Jochen W.L. Cals
E-mail address: d.kotz@maastrichtuniversity.nl (D. Kotz)
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Effective writing and publishing scientific papers, part V: results
1. What you should know

The results section of an article presents a clear, concise,
and objective description of the findings from a particular
study and is mostly written in the past tense. The findings
are presented without interpretation, as this should occur in
the discussion section only. You may think of the results sec-
tion as mirroring the methods section: For every method
(what you did), there should be a corresponding result (what
you found) and vice versa. A common order of elements is:
recruitment/response, characteristics of the sample, findings
from the primary analyses, secondary analyses, and any addi-
tional (unexpected) findings. Ideally, the results section is
a dynamic interplay between text and figures/tables; themost
important data will be shown in both. Tables and figures are
particularly useful to present larger quantities of data (see
part 7 of this series on ‘‘Tables and figures’’).

The word ‘‘significant’’ is often used in everyday language
to stress something that is important or substantial, but in
a scholarly article, it is probably better to use thewords ‘‘statis-
tically significant’’ if you want to report a difference proven by
a statistical test. Although the reporting of P-values is very
common in the medical literature, interpretation of findings
based solely onP-values canbemisleading and is therefore dis-
couraged. The 95% confidence interval not only contains the
information from P-values but also additionally shows the di-
rection of the treatment effect (whether toward harm or bene-
fit), the size of the effect estimate, and its degree of precision.
Checklist for the results section

� Write the results section in the past tense.
� Structure roughly into: recruitment/response, sample characteristics,
primary analyses, secondary analyses, and ancillary analyses.

� Match the results section with the methods section.
� Present findings without interpretation.
� Highlight findings from tables and figures in the text.
� Present estimates with 95% confidence intervals.
� Consider providing additional results in tables and figures as web-
only supplementary material.
2. What you should do

Keep the story line of your paper in mind: Findings in
the results section should match and answer the research
questions from the introduction, using the procedures ex-
plained in the methods section. Retaining this focus will
help you to be more concise, that is, to decide which find-
ings to present and which to leave out.

Start the results section with a description of the recruit-
ment/response of participants, or rather the yield of other
procedures by which you obtained the data for your analy-
ses. In prospective research, such as randomized controlled
trials, it is particularly useful to present a flow chart of the
recruitment procedure and the response of participants to
treatment or measurement events (this typically becomes
Figure 1 of your paper). The next step is to describe the
characteristics of the study sample. Data on the sample
can be presented very efficiently in a table (typically
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Table 1) and should include basic demographic characteris-
tics as well as the major clinical and lifestyle variables.

Use more tables and figures to support the main text of
the results section. As with all information from tables and
figures, you should not repeat this information in its en-
tirety in the text but only highlight the findings that support
your hypothesis and those which are unexpected.

Begin a new paragraph for the results from the primary
analyses. These should be presented early in the results sec-
tion to stress their importance. Also use a new paragraph
for results from secondary analyses. End the results section,
if applicable, with a short paragraph on any additional (un-
expected) findings. Make it clear that these findings result
from ancillary (post hoc) analyses and are intended to gen-
erate new hypotheses. Avoid words such as ‘‘remarkably’’
or ‘‘strikingly,’’ which imply an interpretation of the find-
ings. Use similar sentences and words to present similar re-
sults and do not try to find new ways to write the same (i.e.,
synonyms), as this will only confuse the reader.

Always use the same order when presenting data. For ex-
ample, always report findings from the experimental group be-
fore those from the control group. Provide effect sizes, such as
odds ratios or relative risks, together with their 95% confi-
dence intervals. Never report results withP-values only.Make
consistent use of meaningful decimals for reported figures. So
unless you have a very large sample size (let us say NO
1,000), present numerical values with one decimal place. Fur-
thermore, present measures of central tendency together with
their appropriatemeasures of variability:mean (standard devi-
ation) or median (interquartile range). Always present the ab-
solute number of cases in addition to relative measures (e.g.,
‘‘The percentage was 22% (33/150) in the intervention group
compared with 15% (23/150) in the control group’’).
Daniel Kotz
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Effective writing and publishing scientific papers, part VI: discussion

Checklist for the discussion

� Check if the discussion has a clear inverted funnel shape with
distinct sections providing:
-A summary of main findings (What did we find?);
-Comparisons with other studies (What is known?, What is new?,
and How does this fit in?),
-Strengths and limitations (Are the findings true?
-Implications (Are the findings important? What can we do with
them?).

� Answer the research question in the first paragraph and check if this
is in line with the research question posed in the introduction
(hourglass model).

� Check to see if the discussion section does not present new results.
� Be frank about acknowledging limitations.
� Ensure it offers a clear ending to the storyline of the paper (citable

statement).
� Formulate a clear and concise one-liner as the bottom line of the

paper.
1. What you should know

The purpose of the discussion section is to give the reader
a summary of the main findings and to put them into context
by comparing with previous work and discussing future impli-
cations and any shortcomings of the research design.

Although the structure of the introduction can be visual-
ized as a funnel, the discussion can be visualized as an
inverted funnel. Thus, the introduction and discussion to-
gether form an hourglass shape. The discussion starts with
the narrowest part by answering the research question in
the summary of main findings, and it then gradually widens
out to comparisons with other studies and the interpretation
of the study findings in the wider context of the study topic.
Although the results section merely presents data, the discus-
sion section offers an interpretation of the data, and should
never present new results. A typical discussion section con-
sists of: main findings, comparison of findings with those re-
ported in the literature, strengths and limitations, and
implications for clinical practice and/or research.

2. What you should do

Start thinking about the discussion even before collecting
the first data. Many aspects and ‘‘pearls and pitfalls’’ of the
study, as well as its relation with other studies in the field, will
be discussed when developing, carrying out the research and
analyzing the data, and in project group meetings. Make notes
and a list of keywords as a reminder of these useful discussions,
while remembering your story line at all times. Having such
a list will greatly facilitate writing the first draft of the discus-
sion section and will serve as a skeleton for this section of the
paper (see ‘‘How to start writing’’).

Start by presenting the main findings, by answering the re-
search question in exactly the same way as you stated it in the
introduction section (see ‘‘Introduction’’). If you cannot present
the main findings in three sentences, it may mean that you have
forgotten the storyline of the paper. Do not waste words by re-
peating results in detail, and only use numbers or percentages
if they are really necessary for your message. Do not ignore or
cover up inconvenient results. Reviewers will pick them up any-
way, and it weakens your paper if you try to hide them. Also, do
mention unexpected findings by explicitly stating that theywere
unexpected and did not relate to a prior hypothesis; such honesty
will strengthen your paper.

Include a separate subsection about the strengths and weak-
nesses of the study. Every study has its limitations, and you
should make sure to mention them. Sometimes it is possible
to counterbalance a limitation with a specific strength, for in-
stance by referring to an ancillary analysis.
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When comparing with other studies, discuss the reasons
for differences and similarities with your results and do men-
tion the limitations of those studies, but be respectful and ob-
jective. Importantly, try to stress what your data adds to the
existing body of evidence.

Write the discussion by imagining yourself in a dialog with
an interested reader. Depending on the scope of the journal, an-
ticipate what kind of questions readers (and thus reviewers and
editors) might have. This will help you decide what aspects de-
serve to getmost attention, and thus the largest number ofwords,
in your discussion. Be cautious about choosing words that are
too strong. It is appropriate to use ‘‘may’’ or ‘‘might.’’ ‘‘Show,’’
‘‘demonstrate,’’ and ‘‘suggest’’ are also more appropriate than
‘‘prove,’’ which can hardly ever be used in research.

Try to formulate possible implications (for clinical practice
and/or research, depending on the focus of the paper). Never,
ever(!), just write that further research is needed; this is practi-
cally the sameas tellingpeoplenot to forget tobreathe. Similarly,
do not try to ‘‘sell’’ or announce future studies, as the journal ed-
itors or its readers do not have access to those data at that mo-
ment. Embrace the uniqueness of this specific study and
always remember to stick to the original storyline of the paper.

End the discussion section with a conclusion presenting
your findings in light of the evidence in the field and the spe-
cific strengths and limitations of your research. Try to think
of it as the one-liner (citable statement) that readers must re-
member when having seen your work.

Jochen W.L. Cals and Daniel Kotz
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Effective writing and publishing scientific papers, part VII:
tables and figures
Checklist for tables and figures

� Make a deliberate choice early in the writing process on which key
findings to present in tables/figures.

� The title should reflect what is shown.
� Ensure that tables/figures are self-explanatory.
� Do not repeat information from tables/figures in the text but
emphasize the important findings.

� Design tables/figures to make them clear and easy to read.
� Start each table/figure on a new page, after the reference list.
1. What you should know

Tables and figures are an efficient way of presenting find-
ings from a study. If they are designedwell, they providemore
information than an author could possibly put into words. A
paper’s key findings should be presented in tables and figures,
as readers will look at them to get an overview of the study re-
sults. Importantly, they must be self-explanatory; a reader
should be able to fully understand the information without
having to read the text. Most journals allow only a limited
number of tables and figures to be part of the print version of
a paper (often around 5e6). However, additional illustrations
can usually be submitted as supplementary material for
readers to download from the journal’s Web site.

It is highly recommended to design the layout of tables
and figures carefully; a clear and suitable layout emphasizes
the credibility of the study results, which is essential for the
peer-reviewing process. Chaotic illustrations, on the other
hand, will irritate and frustrate editors and reviewers, thereby
reducing the chances of acceptance. Using special software
to prepare figures may improve their quality. Journals usually
adapt the layout of tables to their own style during the copy
editing process, but often not that of figures. It is therefore
important for authors to ensure that the contents of figures
are correct and readable. Note that permission is needed if
you want to use a figure created by somebody else.

Both tables and figures should have a clear relation with
the text of the paper. They should be referred to in the text
in a chronological order starting with 1 (e.g., ‘‘Table 1
shows .;’’ ‘‘We observed . (Figure 1)’’). In clinical re-
search papers, Table 1 usually shows the baseline character-
istics of the study sample, and Figure 1 the flowchart of
participants, from recruitment to final follow-up.

When assembling a paper for submission, it is usual to in-
sert each table and figure on a new page after the reference list.
The title of a table is usually presented at the top, whereas that
of a figure is usually placed at the bottom.Check earlywhether
the target journal requires submitting tables or figures as sep-
arate files and whether figures must have a specific file format
(e.g., TIFF, JPEG, or PNG) to avoid unnecessary work.

2. What you should do

Make a deliberate choice early in the writing process on
which data to present in tables and figures. Follow the target
journal’s instructions to the authors for drafting tables
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meticulously. Do not use them for what can easily be put into
words. Create an informative title describing the content of
the table, ensure a clear and attractive presentation of data,
and explain all abbreviations in the legend. The legend is also
useful for presenting the minimum/maximum values of mea-
surement scales (making it easier for the reader to interpret
values), or the level of statistical significance of the tests (usu-
ally marked with asterisks: *P! 0.05, **P! 0.01, ***P!
0.001). Ask a colleague without knowledge of the study to ex-
plain the table to you to check its self-explanatory nature.

Avoid repeating all the information from the tables in
the text, but stress the most important findings that support
your hypothesis and those findings that are unexpected or
otherwise remarkable. Keep the headings of table columns
short (maximum of two lines) and place comparisons (e.g.,
between intervention and control groups) from left to right.
Put your row headings into a meaningful order from top to
bottom and indent subheadings for categories within a vari-
able. For example, present results from the total sample
above those of any subsamples. Present numbers in cells
but their units of measurement in the column or row head-
ings. Be consistent: use the same terms for important as-
pects (such as names of groups) in both text and tables.

Journals usually charge for colored illustrations, so un-
less you do not mind spending money on this, prepare
black-and-white or gray-scale figures and check whether
the scales are distinguishable after printing. When design-
ing tables, use horizontal lines to mark the top and bottom
and to separate the column headings from the body, but no
vertical lines. Use landscape page format for wide tables. If
you think of a table as a bookshelf, you do not want any-
thing interrupting your eye movement from left to right.
Daniel Kotz
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Effective writing and publishing scientific papers, part VIII: references
Checklist for citing and references

� Use reference management software at all times.

� Find the requested output style in the author instructions of the

target journal and adhere to it 100%.

� Always cite the original source behind a statement.

� Use your own words to describe facts derived from references, never

copy paste sentences.

� If you need to choose among several references, select one by

considering the level of evidence, open-access, year of publication,

and published in the target journal.

� Meticulously check the final reference list for errors.
1. What you should know

Science moves forward by building on the research work of
others, so it is important to appropriately cite previous work to
acknowledge your sources, underpin your hypothesis, show
that you are familiar with the relevant field, and give credit
to the work of others, as well as avoid being charged with pla-
giarism. If you see your scientific paper as the spider in a large
web, correct citations will allow readers to get an overview of
the main work done previously within the field (the web). Ref-
erences can direct readers to supporting or diverging views and
also to sources that may add relevant data to your work.

Organizing references can be time consuming. Most re-
searchers work with reference management software, allow-
ing them to organize, store, and download references of any
type (scientific papers, books, web pages, and other publica-
tion types) at all times. Most of these programs support auto-
matic importing of references from databases such as
PubMed. Any references added to a citation manager can
be easily inserted into the text of the paper. Word processor
plug-ins enable automatic formatting of in-text citations and
references lists using any of the many journal reference styles
available from the citation manager software. This impacts
on the way the citation is displayed in the main text (e.g.,
numbered or authoredate), but also determines how the ref-
erence list itself will be shown (e.g., numbered, alphabeti-
cally, three authors, all authors, and so on). When pieces of
text are moved around during revisions, the reference man-
agement software will automatically reorder the references.
Papers that have been accepted but not yet published can
be cited as ‘‘in press.’’

Since 2000, publications have been assigned digital object
identifiers (DOIs) through CrossRef, a cooperative effort
among publishers to enable consistent cross-publisher citation
linking. The DOI for a document is permanent, whereas its lo-
cation or URL may change. The DOIs are searchable through
www.crossref.org.

2. What you should do

Choose your reference management program and always use
it for references throughout your career. Find the output style of
the intended journal in the author’s instructions and choose that
stylewhen automatically formatting citations. If you cannot find
the output style, choose the Vancouver style (recommended by
the International Committee of Medical Journal Editors) or
American Psychological Association style, which are nowadays
the most common reference styles in biomedical research.
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Make sure to acknowledge a source each time you describe
a fact derived from that source. Importantly, go back to the
original source. Authors quite often rely on references pro-
vided by other authors when citing papers, or they may use ref-
erences to scientific work that described a fact (e.g., in the
introduction), which was actually proved in a different paper.
If you use a direct quotation, put the sentence in quotation
marks. However, be very cautious about adaptations of full
sentences. Take the information and use your own words, para-
phrase, and summarize to avoid the charge of plagiarism. Do
not aim to cite widely established facts; e.g., everyone knows
that the sun rises every day. Never use footnotes; this is some-
times done in books, but not in biomedical journal articles.

Insert references that are relevant to the research question in
the introduction and those that are relevant to the interpretation
of the results in the discussion, although there may be overlap.
Although you need to provide the readers with the underlying
context and cite references to important work, some journals
limit the number of references you can include (reviews and
meta-analyses excepted). If you have several references that
back up a specific statement, choose the one you think is most
appropriate. Consider choosing the reference which (1) pro-
vides the highest level of evidence, (2) is open-access avail-
able, (3) has been most recently published, or (4) has been
published in the journal to which you are submitting your man-
uscript. The latter will demonstrate to editors that you know
and read their journal (which you should anyway, if you want
to successfully publish with them).

Carefully check the reference list before submitting until
you are sure that it is 100% correct. Reference software can
be helpful, but it does not think for you and may make mis-
takes during formatting. Do realize that if your reference list
is not up to high standards, editors and reviewers may also
doubt the core of your paper or analysis.
Jochen W.L. Cals and Daniel Kotz
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Effective writing and publishing scientific papers, part IX: authorship
Checklist for authorship

� Discuss authorship and develop a written authorship document
(including lead authorship) at an early stage during a project.

� Check and follow ICMJE criteria on contributorship and authorship.
Authors should have
(1) contributed substantially to the conception and design,

acquisition of data, or analysis and interpretation of data;
(2) contributed to writing the paper or revising it critically for

important intellectual content; and
(3) given final approval of the version to be published.

� Ask coauthors to critically review and provide feedback with targeted
questions and set them deadlines to respond.

� Ask coauthors to meticulously check their names, initials, and
affiliations before submitting.
1. What you should know

Being an author of a scientific paperdand having a key
role as an author (first, second, last, corresponding, or guar-
antor)dcan help your career. It is therefore unsurprising
that authorship is a highly debated issue in meeting rooms
and around coffee machines at academic departments. Au-
thors must be distinguished from contributors based on all
three criteria (see checklist) of the International Committee
of Medical Journal Editors (ICMJE, www.icmje.org). Con-
tributors who do not qualify for authorship can be listed in
the acknowledgements (with permission), preferably ac-
companied by a statement of their contribution. Likewise,
authors are usually asked to complete and sign both author-
ship and conflict-of-interest forms. In large multicenter
studies, group authorship may be chosen, where the key re-
searchers are listed as the leading authors, followed by ‘‘on
behalf of the xyz group.’’ The members of that group are
listed in the acknowledgments but mostly identified as au-
thors in search engines such as PubMed.

For biomedical journals in most countries, the first author
is the most important position, followed by the last author
(supervisor) and the second author. Some journals allow joint
first authorship; this is usually indicated by a note in the au-
thor affiliation section. Many journals will also ask for one
author to be identified as a guarantor and another as the cor-
responding author. The guarantor ‘‘takes responsibility for
the integrity of the work as a whole, from inception to pub-
lished article.’’ The corresponding author is the primary con-
tact person for questions related to the underlying work,
during the editorial process and after publication. Often, both
the corresponding author and/or the guarantor will be either
the (junior) first author who ran the project or the (senior) last
author who supervised it.

2. What you should do

Discuss contributions and authorship at the outset of
a project and evaluate this from time to time. Most projects
will produce multiple papers, and author roles can be differ-
ent for each paper. The author team should preferably be un-
ambiguous about who will act as the lead author for specific
papers before the manuscript is initially drafted (see item on
‘‘how to get started’’). Remember that people may shift ca-
reers, move to different places, or lose interest. It helps to
Conflict of interest: None.
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have a core team of at most 2e3 people who typically make
the day-to-day decisions in a project and who discuss author-
ship order as well. Consider preparing a written document
describing the authors’ roles, circulating it, and making sure
it is clear that these agreements may be subject to change and
renegotiation throughout the project. Preparing a written
agreement forces a team to discuss what constitutes author-
ship and also explicitly sets out what the team thinks about
factors that would change authorship or the order of authors
throughout the project. Authorship gives credit where credit
is due but also assigns responsibility to coauthors.

As a lead author, be aware that working with multiple
coauthors requires planning. Prepare the primary draft with
one other author. (S)he can also act as a backup when it
comes to deciding on conflicting suggestions from other co-
authors. Make this explicit when circulating the draft for
critical review by all coauthors and preferably state what
you expect from them: for example, general feedback on
the draft or more specific comments on subsections. Be ex-
plicit in your communication as these expectations may dif-
fer between coauthors. Provide your coauthors with
a deadline to respond and ask them to notify you when this
is not feasible. Once a paper is off your desk, you cannot
work on it. Hence, the planning of your project as a whole,
and individual papers in particular, may be heavily affected
by a nonresponding coauthor. On the final draft, ask the co-
authors to meticulously check their names, including ini-
tials, titles, and affiliations. Misspelled names will appear
in search engines such as PubMed.
Jochen W.L. Cals
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