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Introduction

True ease in writing comes from art, not chance,
As those who move easiest have learnt to dance.

Alexander Pope (1688-1744)*

Everything is easy when you know how! The skill of scientific
writing is no exception. To be a good writer, all you need to do
is learn and then follow a few simple rules. However, it can be
difficult to get a good grasp on the rules if your learning
experience is a protracted process of trial and error. There is
nothing more discouraging than handing a document that
has taken hours to write to a coworker who takes a few
minutes to cover it in red pen and expects you to find this a
rewarding learning exercise.

Fortunately, there is a simple way into the more fulfilling
experience of writing so that readers don't feel the need to
suggest corrections for every sentence in every paragraph.
Once you can write what you mean, put your content in the
correct order, and make your document clear and pleasurable
for others to read, you can consider yourself an expert writer.
By developing good writing skills, you will receive more
rewarding contributions from your coauthors and reviewers
and more respect from the academic community. If you can
produce a document that is well written, the review process
automatically becomes a fulfilling contribution of academic
ideas and thoughts rather than a desperate rescue attempt for
bad grammar and disorganisation. This type of peer review is
invaluable for improving the quality of your writing.

If your research is important for progressing scientific
thinking or for improving health care, it deserves to be
presented in the best possible way so that it will be published
in a well-respected journal. This will ensure that your results
reach a wide range of experts in your field. To use this process
to promote your reputation, you will need to write clearly and
concisely. Scientific writing is about using words correctly and

*The opening quote was produced with permission from Collins Concise
Dictionary of Quotations, 3rd edn. London: Harper Collins, 1998: p 241.
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finding a precise way to explain what you did, what you
found, and why it matters. Your paper needs to be a clear
recipe for your work:

e you need to construct an introduction that puts your work
in context for your readers and tells them why it is
important;

¢ your methods section must leave readers in no doubt what
you did and must enable them to reproduce your work if
they want to;

e you must present your results so that they can be easily
understood, and discuss your findings so that readers
appreciate the implications of your work.

In this book, we explain how to construct a framework for your
scientific documents and for the paragraphs within so that
your writing becomes orderly and structured. Throughout the
book, we use the term “paper” to describe a document that is
in the process of being written and the term “journal article” to
describe a paper that has been published. At the end of some
chapters, we have included lists of useful web sites and these
are indicated by a reference in parenthesis (www!) in the text.

We also explain how the review and editorial process
functions and we outline some of the basic rules of grammar
and sentence construction. Although there is sometimes a
relaxed attitude to grammar, it is important to have a few basic
rules under your belt if you want to become a respected writer.
To improve your professional status, it is best to be on high
moral ground and write in a grammatically correct way so
that your peers respect your work. You should not live in the
hope that readers and editors will happily sort through
muddled thoughts, struggle through verbose text, or tolerate
an uninformed approach. Neither should you live in the
hope that the journal and copy editors will rescue your worst
grammatical mistakes. No one can guarantee that such safety
systems will be in place and, to maintain quality and integrity
in the research process, we should not expect other people to
provide a final rescue system for poor writing.

The good news is that learning to write in a clear and correct
way is easy. By following the guidelines presented in this book,
the reporting of research results becomes a simple, rewarding
process for many professional and personal reasons. We have
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tried not to be pedantic about what is right and what is wrong
in pure linguistic or grammatical rules but rather to explain
the rules that work best when presenting the results of
scientific studies. We hope that novice writers will find this
book of help to start them on a meaningtul path to publishing
their research, and that seasoned scientists will find some new
tips to help them refine their writing skills.

Xi
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Foreword

Editors need authors more than authors need editors. All
authors and editors should remember this. Authors may be
prone to despair and editors to arrogance, but authors are
more important than editors. I was reminded of this eternal
truth, which all editors forget, as I lectured yesterday in
Calabar, Nigeria, on how to get published. I talked of the
difficulty of writing and described the BMJ’s system for
triaging the 6000 studies submitted to us a year. It’s nothing
short of brutal. After the talk one of the audience asked:
“What [ want to know is what can you do for us?” Cheers
went round the room.

All readers of this excellent book should remember their
power over editors as they battle with the sometimes-difficult
process of writing scientific papers. When the editor sends
back a curt, incomprehensible, and unjustified rejection, you
don’t need necessarily to submit. Wise and experienced
authors often will, sending their papers elsewhere and
consoling themselves with the thought that the loss is to the
journal not them. But if you feel like appealing, do. Don't
explode into anger. Use the scalpel not the sword to refute the
assertions of the editors and their reviewers. Perhaps they have
said something sensible, in which case you might revise your
paper accordingly. It’s really the same technique that you
should apply when stopped by the police. The result may well
be acceptance.

Charged with the knowledge of your importance, I urge you
to write. It can be a pleasure. Novelists describe how their
characters take on lives of their own, beginning to amaze and
fascinate their creators. Something similar can happen with
scientific papers. As you write you may think new - and
sometimes exciting - thoughts. Certainly you will be forced to
clarify your thoughts. If you can’t write it clearly then you
probably haven’t thought it clearly. As you wrestle with the
words new insights should occur. What you didn’t understand
you will have to understand. I probably shouldn’t admit this,
but I never quite know what I think until I write it down. The
same goes for my speaking, which causes me much more

xiii
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trouble: what’s written can and should be edited, whereas
what's said cannot be withdrawn.

The broad messages I try to deliver when talking on how to
get published are the same as those in this book. The first
reason to write is because you have something important to
say. Ideally you will want to describe a stunning piece of
research. You will have a valid answer to an important
scientific or clinical question that nobody has answered
before. If you have such a treasure, then you would need to be
a worse author than McGonigle was poet in order to fail to
achieve publication. Only if you achieve the opacity of
London smog will we fail to discern the importance of your
research.

Once you have something to say you need a structure for
your paper. This, I believe, is the most important part of
writing. There is nothing more awful for readers to be lost in
a sea of words, unsure where they came from, where they are,
and where they are headed. They will stop reading and move
on to something more interesting. “Remember” [ tell authors,
“you compete with Manchester United, Hollywood films, and
the world’s greatest writers. A very few people may have to
read your paper (perhaps you supervisor), but most won't. You
are part of ‘the attention economy’ and competing for
peoples’” attention.”

There are many structures. At school you were probably
taught to have “a beginning, a middle, and an end.”
Unfortunately, this usually becomes what the poet Philip
Larkin called “a beginning, a muddle, and an end.” You might
try a sonnet, a limerick, or a haiku (in our 2001Christmas issue
of the BM] we published a haiku version of every scientific
study), but both you and your readers probably want
something easier. Another English poet, Rudyard Kipling,
described the structure used by most reporters:

I keep six honest serving men

(They taught me all I know),

Their names are What and Why and When,
And How and Where and Who?

If a bomb goes oft, reporters want answers to all those questions.

And these questions are the basis for the famous IMRaD
(Introduction, Methods, Results, and Discussion) structure of

Xiv
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scientific papers. The introduction says why you did the study,
the methods describe what you did and the results what you
found, and the discussion (the most difficult part of the paper
by far) the implications of your findings.

The beauty of the IMRaD structure is not only that it is
ready made for you but also that it is familiar to your readers.
They won't be lost. Even if it’s unconscious they know their
way around a paper written in the IMRaD structure. Peter
Medawar, a great scientist and writer, was scornful of the
IMRaD structure, arguing correctly that it doesn’t reflect how
science happens. The doing of science is much messier. If you
can write as well as Medawar then you can safely ignore the
IMRaD structure, but almost none of us can - which is why we
should pay homage to and use the IMRaD structure.

Once you have your structure you must spin your words,
and here, as every expert on style agrees, you should keep it as
simple as possible. Use short words and short paragraphs,
always prefer the simple to the complex, and stick to nouns
and verbs (the bone and muscle of writing). “Good prose,”
said George Orwell, “is like a window pane.” Mathew Arnold
defined “the essence of style” as “having something to say and
saying it as clearly as you can.” I suggest that you take a child
rather than Henry James as your model. There is a place for
highly wrought, beautiful writing, but it isn’t in a scientific
paper - and most of us can’t do it anyway.

Most of us can’t write like James, Hemingway, or Proust, but
all of us should, with help, be able to write a scientific paper.
This excellent book provides that help.

Richard Smith
Editor, BMJ

Competing interest: Richard Smith is the chief executive of the BMJ
Publishing Group, which is publishing this book. He is, however,
paid a fixed salary and will not benefit financially even if this book
sells as many copies as a Harry Potter book. He wasn’t even paid to
write this introduction, illustrating Johnson’s maxim that “only a
fool would write for any reason apart from money.”
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1: Scientific writing

What is written without effort is in general read without
pleasure.

Samuel Johnson (1709-1784)

The objectives of this chapter are to understand:

e the importance of publishing research results
e how to organise your time to write a paper
e the components of writing that make up a paper

Reasons to publish

Scientists communicate the fruits of their labour mostly
in writing, and mostly in scientific journals. Conferences
and other forms of verbal communication, including the
evening news, play an important role but the written
word reaches the widest audience and constitutes the
archival message.

Kenneth Rothman (www')

It is important to publish research results for many reasons.
In the most basic sense, it is unethical to enrol participants
in a research study with their understanding that you will
answer an important research question and then fail to
report the study results in a timely manner. It is also
unethical to accept a grant from a funding body and then
fail to publish the results of the research that you conducted
using the funds. Failure to publish reflects badly on your
reputation as a scientist and is likely to have a significant
influence on your future career and your ability to attract
further funding. On the other hand, success in publishing
contributes to rewards such as job promotion and
professional recognition.
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A scientific article that is published in a well-respected,
peer-reviewed journal is an important goal for any
researcher and remains one of the ultimate markers of
research success. For this reason, it is important to write
your paper well so that it has clear messages, is readily
accepted for publication, and is something that you can
always be proud of.

A well-written paper is one that is easy to read, tells an
interesting story, has the information under the correct
headings, and is visually appealing. It is a sad fact of life that
few researchers or clinicians read a journal article from
beginning to end. Most readers want to scan your paper
quickly and find the relevant information where they expect
it to be. If you want the information in your paper to be read
and to be used, you must be certain that you have presented
it in an organised and accessible format.

In the current academic climate, publications are imperative
for career advancement and for the economic survival of
research departments. In many institutions, the number of
successful publications is used as a measure of research
productivity. In addition, other attributes of publications,
such as the number of collaborators, the number of resulting
citations, and the impact factor of the journal, are often
considered. As such, publications are a fundamental marker of
accountability. Box 1.1 summarises some of the important
reasons for publishing your work.

Box 1.1 Reasons to publish your research results

It is unethical to conduct a study and not report the findings

You have some results that are worth reporting

You want to progress scientific thought or improve health outcomes
You want to give credibility to your research team

You want your work to reach a broad audience

Your track record will improve

You will add credibility to your reputation

You will improve your chance of promotion

You are more likely to obtain research grants

Motives to publish vary widely. Some researchers may have
a driving force to contribute to advancements in scientific
knowledge and improvements in patient care, or may simply
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love their work and want to share it with others. Other
researchers may work in a unit that has a “publish or perish”
imperative so that journal articles are essential for professional
survival. Whatever your motive, you will need something
important to say if you want your results to be published. A
report of the sixtieth case of a rare condition is unlikely to be
published even if it makes fascinating reading. Similarly,
reports of uncontrolled clinical studies, inadequately
evaluated interventions, or laboratory data that do not address
the underlying mechanisms of a disease are unlikely to be
published in a good journal. To improve your chances of being
published, your study must have a rigorous design, your
results must answer an important question, and your paper
must be written well. A well-designed and well-reported study
is always a good candidate for being accepted by a respected
journal.

Rewards for being a good writer?

Generally keep it short and to the point. It is not a novel
you are writing. If you get stuck, take a break. Leave the
draft by your bedside. Sometimes a phrase just comes to
you and it is a shame to lose it.

Anthony David!

Having good scientific writing skills can not only bring
career success but also brings many other personal rewards
as shown in Box 1.2. These rewards are often fundamental
for job promotion in a world in which grant applications,
published journal articles, and oral presentations are used as
formal indicators of research performance. These indicators
may also be critical at a departmental level where the number
of successful grant applications, postgraduate students, and
publications are used as formal markers of team productivity.

Box 1.2 Reasons to be a good writer

Writing time is more productive and less frustrating

Peers will take you more seriously

Your research is more likely to lead to publications

Your grant applications are more likely to be funded

Your expertise will help you to become a good reviewer or editor
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A well-written paper is one that is very publishable, adds
credibility to your reputation, and is much more likely to be
read in its entirety and thus taken seriously by the scientific
community. Bad science is not usually publishable (although
it happens) but good science reported well is more highly
respected than good science reported badly. Of course, mind-
blowing discoveries will always be respected no matter how
they are written. Few of us are lucky enough to have such
discoveries to report but even exciting new findings are better
appreciated if they are written elegantly. The famous phrase
“It has not escaped our notice that ...” from Watson and Crick
when they reported their discovery of the double helix? is a
prime example. The sentence that they wrote was It has not
escaped our notice that the specific pairing we have postulated
immediately suggests a possible copying mechanism for the genetic
material. This was a modest way to declare that they had
discovered a structure for DNA that was both biologically
feasible and would facilitate the replication of genetic
material. The article was a model in concise writing in that it
occupied only one page of Nature.

Most researchers will never be able to emulate the
importance of the findings of Watson and Crick, although we
may strive to emulate their concise writing style.

There is no doubt that good writing skills will bring you
a more rewarding research career because fewer keyboard
hours will need to be spent on each published paper. Long
hours spent at the computer rearranging pages of print are not
the best way to achieving a happy and healthy life. By
reducing the time it takes from first draft to final product,
good writing skills are a passport to both academic success and
personal fulfilment.

In being a good writer, you will automatically become a
good reviewer. By definition, reviewers are experts in their
field who are asked to assess the scientific validity of
submitted papers or grant applications. Being an experienced
reviewer also leads to invitations to participate in advisory
bodies that make decisions about the scientific merit of
proposed studies, that judge posters or presentations at
scientific meetings, or that have the responsibility of marking
a postgraduate thesis. All of these positions are rewarding
recognition that you have that certain talent that has an
important currency in the scientific community.
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Making it happen

“Do it every day for a while” my father kept saying. “Do
it as you would do scales on the piano. Do it by
pre-arrangement with yourself. Do it as a debt of honour.
And make a commitment to finishing things.”

Anne Lamott?

Scientific documents cannot happen unless they are given
priority in life. To achieve this, it is important to develop good
time management skills that enable you to distinguish between
the urgent and the important issues in your working day.*
Before you begin writing, you need to get on top of the urgent
and important tasks for the day. It’s a matter of addressing the
crises, completing the deadlines, and getting the pressing
matters off your desk and out of your mind. It is also a good
idea to be aware of, and minimise, the urgent but unimportant
matters such as unnecessary mail and meetings that tend to
waste the day away. If you let the unimportant matters fill up
your day, you will never find enough time to write.

Committed researchers need the skills to programme
dedicated writing time into their working week. In an
excellent book on time management, the focus on important
tasks is described as spending time on “quadrant II activity”.*
An adaptation of the quadrants in which you can spend time
is shown in Table 1.1. By definition, quadrant II activities are
not urgent but they have to be acted upon because they are
important to career success. By minimising the amount of
time you spend on the urgent and important activities in
quadrant [ and by avoiding non-important activities in
quadrants III and IV, you can spend more time on prime
writing and thereby become more productive. It is prudent to
remember that there is no such thing as having no time to
write. We all have 24 hours each day and it is up to each of us
to decide how we allocate this time.

If you are serious about wanting to publish your work, you
need to schedule adequate time for the activity of writing in
the “important but non-urgent” quadrant. There is good
evidence that this works. By rising at Sam every morning and
writing for several hours every day, Anthony Trollope
completed more than fifty books and became one of England’s
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Table 1.1 Time management?.

Urgent

Not urgent

Important

Not important

Quadrant |

Crises, deadlines,
patient care, teaching,
some meetings,
preparation

Quadrant Il

Some phone calls,
emails, mail, meetings,
and popular activities,
for example morning
and afternoon teas

Quadrant Il

Research, writing,
reading, professional
development, physical
health, and family

Quadrant IV

Junk mail, some phone
calls and emails, time
wasters, and escape
activities, for example
internet browsing, playing

computer games, reading
magazines, watching TV

most renowned 19th century novelists. Although many of us
would argue that Jane Austen or Thomas Hardy wrote much
more interesting novels, no one can doubt that Trollope’s
commitment to his writing and his time management skills
led to greater productivity.

When you are researching, scheduling time for quadrant II
activities ensures that you can give priority to designing the
study, collecting the data, analysing the results, and writing
the papers. Many researchers have no problem finding time to
conduct the study but have difficulty in finding time for
writing. The good news is that constructing a paper will be
more rewarding if you develop good writing skills and you will
come to enjoy using your “quadrant II” activity time more
effectively.

Once your data analyses are underway and the aims of
the paper are decided, you should begin writing in earnest.
Ideally, you will have presented your results at departmental
meetings, at local research meetings, or even at a national
or international conference. This will have helped you to
refine your ideas about how to interpret your data. You
may also have a feel for the topics that need to be addressed
in the discussion. With all this behind you and with good
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writing skills, putting the paper together should be a piece
of cake.

Achieving creativity

You should allow yourself to get into a writing mood.
Finish the background reading, the review of the
literature, and the work to date. You know it inside
out. Relax. Take deep breaths. Just let it flow. Many
people find music a help but choose carefullly ... Wear
comfortable clothes; a sweater and jeans are fine.

Anthony David!

To write effectively, you need to find a physical space where
you can both work and think. This space is probably not going
to be the same office from which you conduct consultations,
direct staff, take phone calls and answer endless emails and
voicemails in the course of everyday business. For most
people, a clear, thinking space needs to be a place where
interruptions are minimal and so, by necessity, will be away
from your daily work environment.

Your thinking space needs to be a place where you can feel
comfortable and relaxed, where you don’t have to power dress
if you don’t want to, and where you can play thinking music
if you find that helps you to write.! “Mufti” days were
invented so that people could relax in the freedom of not
having to wear their working uniform. If it helps, award
yourself a mufti day and choose some appropriate music. For
some people baroque or flute music is ideal, for others Mark
Knoffler or Red Hot Chilli Peppers does the job perfectly.
Italian opera is definitely too dramatic and blues or jazz may
leave you focused on some of the sadder events in life. You
need music that will relax but not distract you - the choice is
entirely up to you.

To write effectively, you must also tune in to your creative
day and your creative hour. For some people, Thursdays,
Fridays, and Saturdays are best because most of the urgent
processes of the week are over. Others may find the pending
excitement of the weekend distracting and thus prefer to
begin writing refreshed on a Monday. Some people who are



Scientific Writing

morning writers can happily word process their ideas whilst
ignoring everything around them that will wait until later in
the day when their creativity has burnt out. Others may be
afternoon writers who need to deal with the quadrant I
matters first and work up to writing when the urgent list is
clear. It doesn’t matter when or where you write, as long as
you choose your best opportunities and organise yourself
accordingly.

Whatever your creativity pattern, it is important to visit
your writing as often as possible, every day if you can. Writing
new text may take a significant amount of work but reading
and reviewing written text to polish it up can often fit into
short time blocks and can be done anywhere. When you have
spare moments to edit your writing, you need to inspect your
sentences and your paragraphs for needless words, silly flaws,
and clumsy transitions. Writing is a process of constant repair
but if you are passionate about your research this will not be
arduous. It will be exciting to see your paper taking shape,
becoming simple and clear, and acquiring impact. Refining
your writing so that it takes on more form and character and
becomes easy to read is well worthwhile. This is one of the
hallmarks of scientific writing.

Thought, structure, and style

And whenever I see a first novel dedicated to a wife (or
a husband), 1 smile and think “There’s someone who
knows”. Writing is a lonely job. Having someone who
believes in you makes a lot of difference. They don’t have
to make speeches. Just believing is enough.

Stephen King*®

Scientific writing is a well-defined technique rather than a
creative art. The three basic aspects to effective scientific
writing are thought, structure, and style.

e Thought is a matter of having some worthwhile results and
ideas to publish. You need some new results to publish and
you need to be able to interpret them correctly.
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e Structure is simply a matter of getting the right things in the
right place.

e Style is a matter of choosing the fewest and most
appropriate words and using the rules of good grammar.

When you ask for feedback on the thoughts and structure of
your paper, you are asking for a macro-review of the basic
content. On the other hand, if you ask for feedback on the
style you are asking for a micro-review of the words, grammar,
and order. In a sense, there is little point in a reviewer
providing feedback on the style until the thoughts and
structure are in place. To gain the most from peer review, you
should be clear about the type of feedback you would
appreciate most and whether your paper is sufficiently
advanced to ask for micro-feedback.

Constructing a well-organised paper is the first step to
improving accessibility and readability. A nicely structured
paper with no worthwhile results, or worthwhile results in a
badly structured paper, are unlikely to be published. Moreover,
papers that are written in a poor style in terms of expression
and grammar are unlikely to appeal to editors, reviewers, or
fellow scientists, and are also unlikely to be published in a
good journal. In Chapters 2 and 3, we explain how to present
your thoughts and academic ideas using the correct structure,
and in Chapters 8-11 we give examples of how to write in a
clear style. The web site resources that may be of help are listed
at the end of each chapter and are referenced as (www')
throughout. All website addresses were current when this
book went to press.

The thrill of acceptance

Seeing your name in print is such an amazing concept:
you get so much attention without having to actually
show up somewhere... There are many obvious
advantages to this. You don’t have to dress up, for
instance, and you can’t hear them boo you straight away.

Anne Lamott?
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There are relatively few high points in research but most of
us recognise one when we see one. Some high points that spring
to mind are the acceptance of a paper by a journal, conducting
a data analysis that confirms your hypothesis, and news that
a grant application has been successful. Certainly, having a
paper accepted is one of the most far-reaching successes. The
corollary is that having a paper rejected is a depressing and
crushing event that is worth trying to avoid.

After a paper has been sent to a journal, there is always a time
of apprehension while you wait for a reply. This can take from
weeks if you are lucky, to months if you are not. For some
journals, electronic submission and electronic communication
with external reviewers has expedited the review process.
Whether electronic or manual, the first letter that returns from
the journal generally confirms the arrival of your paper on the
editorial desk. The next letter is much more fundamental in
that it is likely to signal acceptance or rejection. This letter
always brings a frisson of terror and expectation as you open it,
and then either elation or devastation when you read it. It’s
never any different. All papers are important to their authors
and there is no middle ground between potential acceptance
and outright rejection. If you ever have difficulty in writing, it
may be encouraging to think of the thrill of the moment when
your paper is accepted for publication. It is a heady moment,
one of the true highs in research and an event that is worth
striving towards.
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2: Getting started

Scientists who become authors display a rich variety of
publication habits. Isaac Newton was famously reluctant
to publish and, when he did, to put his name to the
work. More recently, and less famously, Yury Struchkov
published one paper every 3.9 days for 10 years, while 20
researchers worldwide each published at least once every
11.3 days throughout the decade of the 1980s.

Drummond Rennie!

The objectives of this chapter are to understand how to:

plan your paper

choose an appropriate journal

prepare your paper in the correct format

make decisions about authorship

decide who is a contributor and who should be acknowledged

Journal articles form the most important part of a researcher’s
bibliography because they publish the results of their original
research. To be published, your paper must be constructed in
the approved manner and presented to the highest possible
standards.? If your research is important, then you should plan
for your results to reach the widest possible audience. This
means constructing your paper well, writing it nicely, and
having it accepted in a widely read peer-reviewed journal.
Most of this book is dedicated to writing and publishing a
journal article. The methods for constructing a paper are
discussed in Chapters 3 and 4, and the methods for publishing
your paper are discussed in Chapters 5 and 6.

Forming a plan

I want to suggest that to write to your best abilities, it
behooves you to construct your own toolbox and then
build up enough muscle so you can carry it with you.
Then, instead of looking at a hard job and getting
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discouraged, you will perhaps seize the correct tool and
get immediately to work.

Stephen King?

Constructing a paper is easy if you begin with a plan in mind.
By using a template to put your paper together and by
assembling your thoughts in a logical order, the task becomes
much less daunting than you might imagine. You also need to
follow some simple rules when planning and writing your
paragraphs and then your sentences. It is important that papers
are not allowed to meander and grow in an unplanned way. If
you were building a house or having a special dinner party, you
would work to a plan, so why not do this with something that
is as fundamental to your research career as a scientific
publication? This chapter will explain how writing using a
logical framework helps you to structure your paper correctly,
which then helps to prevent your readers and reviewers
from getting lost. Once your paper has a logical structure,
Chapters 8-11 will help you to improve your writing style.

Throughout the writing process, you must focus on the
potential audience for whom you are writing your paper. The
editor and external peer reviewers of a journal are the only
people whom you have to impress in order to get your work
into print, so write explicitly for them. Odds on, if these
people think that your work is worth publishing, then the
scientific audience that you hope to reach will think so too. If
you are writing a postgraduate thesis, then plan to write to
impress your examiners. Your examiners may be the only
people who ever read your thesis in its entirety, and they have
a major influence on whether you receive your degree.

Most writers have access to a computer with word
processing software that can speed up the process of writing
considerably. However, without proper document planning,
the facility to “cut and paste” can often lead to unnecessary
and unproductive shuffling of text. Creating a sound structure
from the outset can help to avoid this. This makes the writing
process more purposeful and circumvents the frustration of
having to live through just one or two drafts too many. Some
writers still prefer to write by hand, especially in the planning
stages of a paper. If you prefer this, then document planning
is especially important for you.
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If you are using a computer to write your paper, then it is
important that you use all of the software facilities that you
have at your disposal. Headers and footers can be used to label
your paper, number the pages and date the draft on which you
are working. Your software can also be used to create standard
formats for the major headings, subheadings, and minor
headings throughout the document. Your page facility will
enable you to set your margins so that they are correct for the
journal, and tools such as spell check and word count are
invaluable. The efficient use of these tools is both professional
and efficient in terms of time management.

Before your fingers even think about approaching the
keyboard or picking up a pen, you should have conferred with
your authorship team about the specific questions that you
will answer in your paper. In an ideal world, you would also
have decided to which journal you are going to submit your
work and you will have obtained their “Instructions to authors”.
Then you can begin.

First, you will need to start the document by inserting the
headings and subheadings that you will be using. By forming
a framework into which to assemble your aims, your methods,
your findings, and your thoughts, you will find that all of your
material falls into the correct places. Figure 2.1 shows a plan
for putting a paper together and progressing your paper from
the initial planning stages to the final document.

In starting your first draft, a divide and conquer approach is
best. The best thing about a grotty first draft is that it is a great
starting point, giving you something to build later drafts on.
In most journals, reporting is usually confined to the IMRAD
(introduction, methods, results, and discussion) format, so
begin by putting “Introduction” at the top of one page,
“Methods” at the top of the next, “Results” at the top of the
next, and so on. Next, you begin to fill each section in. Just do
one bit at a time starting with the simplest parts such as the
methods and the results. Then you have begun.

Approach each section with its length and content in mind.
A paper should be no longer than 2000-2500 words, which
will occupy only 8-10 double-spaced pages in draft copy.
Some journals set limits such as four or six pages for the final
published copy, including the tables and figures. Table 2.1
shows the amount of space that each section of an average
draft paper should occupy. Do not plan to write more than
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PLANNIN

Identify the questions to be answered, the analyses to
be reported and the target journal/s

G STAGE

Y

Set framework for document
(page size, headings, etc.)

Put ideas on paper,
plan topic sentences,
construct tables and figures

4

Grotty first draft

Use journal checklists and
instructions to authors

Y

4

Presentable second draft

Circulate to coauthors

Y
Good third draft
Circulate to peers and
coauthors v

Excellent fourth draft

Polish up presentation
and revisit checklists

Y

4

FINAL DOCUMENT
Submit to journal

Figure 2.1 Plan for writing a paper.

this. All journals differ in their requirements but few papers
are rejected because they are too short.

Remember that it is neither efficient nor satistying to write
everything you know in 30 or 40 pages, and then have to
prune and reorganise it yourself, or ask your reviewers to do
this for you. Although this approach may foster creativity and
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Table 2.1 Planning a draft paper.

Expected length
with A4 paper,
font size 10-12

Question to be and 1-5 line
Section answered Purpose spacing
Introduction Why did you start? Summarise the 1 page
context of your
study and state
the aims clearly
Methods What did you do?  Give enough detail 2-3 pages
for the study to
be repeated
Results What did you find? Describe the study 2-3 pages
sample and use the
data analyses to
answer the aims
Tables and  What do the Clarify the results 3-6 tables or
figures results show? figures
Discussion What does it Interpret your findings 2-3 pages
mean? in context of other
literature and describe
their potential impact
on health care
References Who else has Cite the most relevant 20-35 references
done important and most recent
work in your field? literature
Total 12-20 pages
document

lateral thinking, it is not helpful for the expedient reporting of
your results or for the efficient use of your own and your peer
reviewers’ time. Keep in mind that your purpose in writing a
scientific paper is to answer a specific research question or
fulfil a specific research aim. You should provide only
sufficient background about why you did the study, sufficient
methods to repeat the study, and sufficient data and
explanations to understand the results. Do not be tempted
to deviate from this path. Readers do not need to know
absolutely everything that you know about the research area.
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Scientific writing is not a competition in comprehensiveness.
You must limit yourself to writing only the essential
information that your readers need to know about the results
that you are reporting.

You will need to progress your paper from your grotty first
draft to a presentable second draft before you start asking
coauthors and coworkers for peer review. There are many
checklists available, including checklists for critical appraisal,
that are a good guide to the information that you will need to
include in each section of your paper.*” The BMJ also has
excellent checklists for writers, reviewers and statisticians that
can be accessed through its web site (www'). Progressing
through each draft may take many small rewrites and
reorganisations of sentences and paragraphs but it will ensure
that the feedback you get is worth having. Once you have a
presentable second draft you can sequentially ask for peer
review from wider sources to improve your paper. In Chapter 4,
we discuss how to manage the peer-review process effectively.

Choosing a journal

Will your message appeal to your reader? Will it be
read? I cannot overstate the importance of this invisible
bridge. Many important, even vital, messages are lost in
the inappropriate translation from author to reader.
Above all else, write for your intended reader; all that
follows stems from this rapport.

Vincent Fulginiti®

Once you have planned your paper, you will need to choose
a journal in which to publish it. This can be a complex
decision. Over 4500 journals in 30 languages are currently
listed in Index Medicus (www?) and more than 150 scientific
journal articles are published each day. Despite these daunting
statistics, it is always best to write with a specific journal in
mind. The first question to ask yourself is what type of
audience you want to reach. It is important to make an initial
decision about whether you want to publish in a general,
clinical, or speciality journal, or in a journal that publishes the
results of basic science. For example, the journal Diabetes Care
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publishes papers about the diagnosis and treatment of diabetic
patients, whereas the journal Diabetes also publishes articles
that report the results of bench-top research.

You also need to decide whether you want to publish in a
relatively new journal or in a well-established journal, and in
a journal that comes out weekly, monthly, or quarterly.
Finally, you need to have a good idea about whether your
results will be more relevant to an international or local
audience. Your choice of journal will be influenced by your
subject matter and will, in turn, also influence the audience
that your work reaches. The journal that you choose will have
important implications for the time that it takes for your
paper to be published, the impact that it will have, and the
prestige that it will bring back to you.

New journals may be more likely to accept papers but often
have low impact factors (see Chapter 6), may have limited
circulation, and may not reach a wide audience. On the other
hand, highly ranked established journals are harder to get into
and may have long wait times between article acceptance and
publication. Established journals with a high profile are much
more likely to be read by people who are experts in your field,
and they carry inestimable prestige. If you submit your paper
to an established journal, it may be rejected, but you may reap
unexpected gains in that you will receive pertinent reviews
that enable you to improve your reporting.

Acceptance rates vary widely. Established journals that are
committed to short publication times may accept only a small
percentage of submitted papers. The BM] publishes only
14-17% of over 4000 papers submitted each year’ and JAMA
published only 11% of the 4366 manuscripts submitted in
2000."° Other journals such as the Australia New Zealand
Journal of Medicine, accept about one third of papers.'"!* Up to
50% of papers may be rejected at the editorial review and
many others that elicit a positive review from external
reviewers do not go on to publication. Most journals publish
only between 10-50% of papers. With rejection rates running
high, having an important message to report and reporting
it well is essential for increasing your chance of being
published.

There is a delicate balance between aiming high, trying to
maximise the possibility of acceptance, and trying to reduce
the time to publication. Some useful considerations when
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deciding where to publish are shown in Box 2.1. In deciding
which journal to select, seek advice widely from your
coauthors and peers, but be aware that their advice will be
subjective and that their agenda may be very different from
your own. It is a good idea to choose three or four journals in
which you are most interested and rank them in order of
prestige and competitiveness. This may help you to decide
whether you want to send your paper to a highly regarded
journal where you may be rejected but which will bring
inestimable prestige if accepted. Alternatively, you may want
to send your paper to a journal where you stand a good chance
of being accepted or to a journal where acceptance is most
likely. One thing is certain — you will never be published in a
prestigious journal if you never submit your work there.

Box 2.1 Deciding where to submit

Use corporate experience

Match your paper with the personality and scope of the journal

Match your subject with the journal’s target audience

Consider the impact factor and citation index of the journal

Weigh up the journal prestige, the likelihood of acceptance and the
likely time until publication

Have realistic expectations

Scan the journals for one that matches your content and study
design

Be robust and, if rejected, select another journal

To ensure that your paper is published, it helps to have
research results that are new, that are important, and that are
relevant to your potential readership. In this, the journal you
choose will need to be well suited to your research findings,
and the topic of your paper will need to fall within the scope
of the journal. For example, the results of a large randomised
controlled trial of an innovative and effective treatment for
breast cancer may be best submitted to the New England Journal
of Medicine. However, details of a newly identified gene may
be best submitted to Nature Genetics, and an epidemiological
study to assess the prevalence of a childhood illness may be
best submitted to the Archives of Diseases in Childhood. The
concept that negative results are harder to place than positive
results is supported by documented publication bias."*'* The
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time to publication is often delayed for studies that report
negative findings or non-significant results. Classic examples
of this are the delayed publication of negative results from
randomised controlled trials'® and for studies that have reported
non-significant health effects of passive smoking.”

Remember that if you are writing for a general journal then
you cannot use the same language as that for a specialist
journal. However, regardless of the journal, your writing must
always be easy to understand by both the external reviewers
and the audience that you expect to reach. If your message is
important, then delivering it in an entirely effective way will
help to disseminate your results to the research and medical
community where they really matter. On the other hand, if
you don’t have an important question, good data with which
to answer it, and a clear message for your audience, you
should think twice about starting to write the paper.

You should try to reach a consensus with your coauthors
about preferred journals when you are first ready to start writing
your paper. This will help you to decide on the style and the
format in which you will write and, in turn, save you from
the frustration and time that it takes to change your paper and
the format of your citations from one journal to another. Since
different journals require you to present your text and/or
analyses in different formats, the earlier you make the decision
about the journal the sooner you can begin formatting your
paper in the correct style. Some journals resist figures and prefer
tables, some journals resist the use of percentages and prefer you
to give both the numerators and denominators in the tables,
and some journals have a limit on the number of tables, figures,
or citations that they will accept. Some journals request that
you check your spelling using the Oxford English Dictionary,
others specity the Macquarie Dictionary or Webster's Dictionary. It
is best to know about the quirks of your journal of first choice
so that you can adopt their format early in the piece.

To expedite the publication of your work, try to be realistic
and choose the right journal first time. However, if your paper
is rejected and you decide to submit it to a second journal, then
keep in mind that some journals request that you also send the
previous reviewers’ comments plus your responses. The editor
will want to be assured that you have addressed and/or
amended any problems that have already been identified.
There are no published statistics about journal shopping
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practices, but an editor will obviously not be interested in a
paper that has been rejected from other journals on the basis of
fundamental problems with study design. Remember that if
you do submit to another journal, reading the instructions to
authors and modifying the manuscript accordingly will
improve your chances of publication. This may also save you
time because many journals will automatically return papers
that do not meet their standards.

A study by researchers at Stanford University suggested that
prestige, whether the journal usually publishes papers on a
particular topic, and reader profiles are important factors that
influence decisions about where to send a manuscript.'®
However, other more pragmatic factors, such as likelihood of
acceptance, turnaround time, circulation size, previous
publications, and recommendations of colleagues are often
considered. In the end, your decision on where to send your
paper will be based on many factors and, in deciding, you will
need to respect the advice of your colleagues and coauthors.

Uniform requirements

The Uniform Requirements are instructions to authors
on how to prepare manuscripts, not to editors on
publication style.

International Committee of Medical Journal editors (www?)

All draft papers should be prepared in a format that is
consistent with the “Uniform requirements for manuscripts
submitted to biomedical journals”." These requirements were
first developed in 1978 when a group of journal editors met in
Vancouver to establish guidelines for the format of manuscripts
submitted to their journals. The group naturally became known
as the Vancouver group and the standard format is still referred
to as Vancouver format. The first uniform requirements for
manuscripts and recommendations for formatting references
were published in 1979, and an updated version can now be
accessed via the world wide web (Www?).

The Vancouver group eventually evolved into the
International Council of Medical Journal Editors (ICMJE) who
publish the uniform requirements on their website. The
ICMJE uniform requirements have been revised at intervals
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since their inception and are now widely adopted by the
majority of medical journals. If you are writing a scientific
paper, you need to be conversant with these standardised
requirements for formatting both your paper and your
reference list. Although some journals still have significantly
different format requirements for references, the advent of
reference database software (www?) means that lists can be
more easily changed to different formats.

Over 500 journals now use the ICMJE uniform requirements
and either cite the document or make reference to it in their
instructions to authors. The uniform requirements are clear
and concise instructions to authors on how to prepare a
manuscript for submission to a journal and which style to
adopt. Some examples of the uniform requirements are shown
in Box 2.2. In the event of the acceptance of your paper for
publication, the copy editor may ultimately change your style.
However, regardless of publication style, many journals still
require papers to be submitted according to the standard
uniform requirements.

Box 2.2 Examples of some of the uniform requirements
for manuscripts®®

Use double spacing throughout

Pages should have margins at least 25 mm and be numbered

Maintain the sequence title page, abstract, key words, text,
acknowledgements, references, tables, legends to figures

The title page should carry the title, a short running title, information
of any disclaimers or funding bodies and the authors’ full names,
qualifications, affiliations, departments, and addresses

Text should be presented under the headings Introduction, Methods,
Results, and Discussion

Begin each section on a new page

Each table should be on a new page

Illustrations and unmounted prints should be labelled on the back
with the author’s name and the figure number, and should be no
larger than 203 x 254 mm

Include permission to reproduce previously published material or to
use illustrations that may identify participants

Enclose a transfer of copyright

Submit the required number of paper copies

Enclose an electronic copy if required—the disk should have the
author’s name, file name, and format labelled clearly

Keep an exact copy of everything submitted
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Instructions to authors

A basic rule is to read the instructions to authors. Too
few authors do this, but there is little point in writing a
400 word introduction when the journal has a limit for
the whole article of 600 words.

Richard Smith?

Although many journals require papers to be submitted
according to the uniform requirements, each journal also has its
own instructions to authors that are published on the journal
website or in the printed copy of the journal. Sometimes
the instructions are only published once or twice a year, for
example, JAMA publishes its instructions to authors in January
and July. The instructions to authors for many journals can be
accessed via a central Medical College of Ohio website (Www?®).
As soon as you have decided where to submit your paper, you
should obtain the instructions to authors, read them carefully,
make note of all of the relevant points, and then read them
carefully again. In addition to requiring papers to conform to
the uniform requirements, each journal often lists its own
specific submission requirements. These may include the
number of copies of the paper to submit, use of abbreviations,
the standard dictionary to be used for spelling, the maximum
length of the paper, the style for references, and so on.

Any time you spend on formatting before you submit your
paper to a journal is time well spent. If your paper conforms
exactly to a journal’s guidelines, it is much more likely to be
received favourably by the editor. This will help to ensure that
your paper is processed expeditiously and that unnecessary
delays are avoided. If you do not follow the guidelines, your
manuscript may be returned to you before it is sent out for
external peer review, thus causing unnecessary delay and
wasting precious time.

Most papers can be shortened without detracting from their
impact. Some journals have a policy of returning papers that
exceed the established length limits and ask authors to shorten
them before they are sent out for review. Even when papers
that exceed page limits are sent out for peer review, they may
ultimately be rejected solely on the basis of their length and
despite the scientific merit of the content. Shortening a paper
so that it conforms to the limits set by a journal should not be
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too onerous. If you are having problems with word-trimming,
consider whether each table needs all the information it shows,
whether you have duplicated any of the information in the
text and whether all of the tables and figures are absolutely
essential for conveying your main results. If you have
presented the same results as both categorical and continuous
data analyses, one of the two approaches could probably be
omitted. It is also worth considering whether all of the
information in the introduction and discussion is essential for
putting your work in the context of the literature. By cutting
out words, sentences, and paragraphs here and there, it is
always possible to reduce the length of a paper without
compromising the main messages. Some ways to do this are
discussed in Chapter 8. If you are too emotionally involved
with your writing to be objective about making cuts, it is
probably best to enrol someone else to help you do it.

Standardised reporting guidelines

Writing is the only thing that, when I do it, I don’t feel
I should be doing something else.

Gloria Steinen (www.bartelby.com)

Standardised guidelines for reporting certain types of studies
have been developed and go under acronyms such as
CONSORT, MOOSE, QUOROM, and STARD, as explained
below. The Consolidated Standards of Reporting Trials
(CONSORT) guidelines were developed by an expert group of
researchers, epidemiologists, journal editors, and statisticians
(www®). The ICMJE recommends the use of CONSORT
guidelines whenever the results of randomised controlled
trials are reported. The CONSORT guidelines were first
published in 1996,*' are now available on the web, and an
updated version has recently been published.*

The CONSORT guidelines were established because of the
growing recognition that randomised controlled trials are the
best way to measure the effectiveness of treatments. These
studies therefore need to be reported to an exceptionally
high standard so that readers can judge whether the results
are reliable.” The revised guidelines® are written in a clearer
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and more friendly language than before. They include a
comprehensive checklist and a model flow chart diagram to
help researchers publish the results of randomised controlled
trials fully and accurately. The 22-item checklist which is
summarised in Table 2.2 ensures that readers are well
informed about the study methods, the results, and the
analyses of the trial data, including the methods used for
randomisation and allocation concealment.

The new guidelines have more precise requirements for
explaining the flow of participants through a trial. Authors are
asked to specify the number of participants in each of four
phases of a trial, that is enrolment, intervention allocation,
follow up, and analysis in a flow diagram. The flow diagram is
designed to track patients through these stages to ensure that
the number eligible for the trial, recruited, randomised to
groups, and who completed the trial or were lost to follow up,
is clear. These diagrams have an important function in
improving the quality of the reporting of randomised
controlled trials because they provide comprehensive counts
of participants who pass through the various stages of
recruitment.?* Examples of flow diagrams can be seen in any
of the major journals that publish randomised controlled
trials. Figure 2.2 shows a typical flow chart from a randomised
controlled trial.

Reports using the CONSORT guidelines will include all of
the important study details, so that readers are readily able to
judge whether any biases have influenced the study results.*
Other guidelines are also available for assessing the quality of
controlled clinical trials.”” A statement has also been written
for the reporting of meta-analyses of data from cross-sectional,
case series, case—control, and cohort studies. This statement is
called Meta-analysis of Observational Studies in Epidemiology
(MOOSE) (www’). The MOOSE checKlist outlines details of how
background and search strategies as well as methods, results,
discussions, and conclusions should be reported in meta-
analyses of observational studies.”® Use of this checklist will
improve the value of meta-analyses to everyone who uses them.

Similarly, meta-analysts have developed the Quality of
Reporting of Meta-analyses (QUOROM) statement.? The
QUOROM statement has its own checklists and flow diagrams
for reporting the methods used both to analyse the data from
the journal articles reviewed and in the research articles
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Registered or eligible patients
(n=2361)

v

Not randomised
(n=196)
No left venticular systolic dysfunction 184
Refused 12

v

Randomised
(n=165)

v v

Received standard intervention Received intervention (“specialist
(“usual care”) as allocated (n = 75) nurse”) as allocated (n = 82)

Did not receive standard Did not receive
intervention as allocated (n = 6)* intervention as allocated (n = 2)*

v v

Followed up Followed up
(n=75) (n=281)

! v

Withdrawn Withdrawn
(n=0) (n=1)

v v

Completed trial Completed trial
(n=75) (n=81)*

* 6 patients died before discharge

T 1 patient died before discharge, and 1 had liver cancer diagnosed,
was discharged to a hospice, and died shortly thereafter

* 1 patient was discharged to a long-term convalescent home and
did not receive nurse intervention

Figure 2.2 Typical flow chart of a randomised controlled trial of
specialist nurse intervention in heart failure. Produced with
permission from L Blue et al. BMJ 2001;323:715-18%.

analysed (www®. The QUOROM  statement includes
recommendations for a structured abstract, and sections on
validity assessment, data abstraction, study characteristics,
and quantitative data synthesis.
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Guidelines for authors and reviewers of qualitative studies
have recently been published.** Further guidelines for reporting
studies that are designed to assess diagnostic tests (STARD) and
for reporting case-control and cohort studies are currently
underway.®! Details can be found at the JAMA website (Www?).

The Cochrane Collaboration has developed a standard
format for writing protocols and full versions of systematic
reviews for publication in the Cochrane Library (www').
Specific software called Review Manager® is also available for
standardising the analyses and representation of data (www').
Anyone interested in the Cochrane Collaboration should use
the Cochrane website to contact their local Cochrane centre.
It is important to note that publication of systematic reviews
in the Cochrane Library does not exclude publishing the
information as an article in a journal.

Authorship

It is a contradiction to be a co-author but then plead
ignorance and assume victim status if there is
controversy regarding data in the paper.

P de Sa, A Sagar®?

Authorship is about publicly putting your name to your
research achievements. Academics reap many personal and
professional rewards from their research activity in general
and their publications in particular. Authorship has a strong
currency that brings not only personal satisfaction but also
career rewards based on publication counting. Both the number
of publications and the quality of the journal are often used
to judge research reputations, to assess achievement for
promotion, and to measure “track record” for granting bodies
who allocate research funds. For these reasons alone, researchers
rarely turn down an opportunity to coauthor a paper.

With so much at stake, making a decision about authorship
can be the most sensitive part of writing a paper. In
recognition of this, standard criteria for authorship have been
developed. Whatever criteria are used, authorship should
always be linked to an identifiable contribution. Journal
editors often despair about authorship lists that include
people who have done little, if anything, towards the conduct
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of the study and exclude people who have done much work,
even if they cannot claim responsibility for the entire study.*

It is smart to make decisions about who will be authors and
the order in which they will be placed before you begin
writing or, even better, before the actual study gets underway.
Early decisions tend to be less problematic than decisions
made later, because the potential for conflict increases as the
rewards attached to authorship increase and coworkers jockey
for a higher position in the pecking order. At the Harvard
Medical School, authorship disputes constituted 2-3% of issues
presented to the ombudsman'’s office in 1991-92 and rose to
10-7% in 1996-97.** In trying to avoid such problems, early
decisions about authorship can be an effective, preventive
measure. An early decision can clarify the expectations of the
research team and avoid the disappointment that inevitably
occurs when people live in the hope of an authorship that
never eventuates. It is certainly a mistake to put off authorship
decisions in the hope that any ill feelings will eventually
resolve of their own accord.

Authorship is best decided with the use of standard
guidelines rather than reliance on an ad hoc grace and favour
system. Many research teams use the widely renowned
Vancouver guidelines’ shown in Box 2.3. These guidelines
were developed using the wide experience of several senior
journal editors with the explicit aim of avoiding honorary and
irresponsible authorship. Many journals and the Cochrane
Collaboration ask authors to follow these guidelines.

Box 2.3 Vancouver guidelines on authorship®

Each author should have participated sufficiently in the work to take
full responsibility for the content.
Authorship credit should be based only on:

a. substantial contributions to conception and design, or analysis
and interpretation of data; and to

b. drafting the article or revising it critically for important intellectual
content,

c. final approval of the version to be published.

Conditions a, b, and ¢ must all be met. Any part of an article critical to

its main conclusions must be the responsibility of at least one author.
Editors may require authors to justify the assignment of authorship.
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Despite wide recommendations for use of the guidelines,
many research groups do not necessarily use them, often
because they find them quite restrictive.*® It has also been
suggested that guidelines for authorship should not be
externally imposed but should be developed in house by
senior researchers in collaboration with their team.*® Because
the Vancouver guidelines require that authors conform to all
three criteria rather than one or more of them, they may
encourage researchers to exaggerate the contributions of
colleagues, perhaps for their own career development.*” It is
widely agreed that participating solely in the acquisition of
funding, the collection of data or the general supervision of
the research team does not justify authorship. However, the
Vancouver guidelines do not address the problem of
researchers who have contributed to the work but whose
names are not included as authors.*®

Deciding where to draw authorship lines can be contentious
in studies in which many people each make a specialised
contribution, and large research teams often decide that
meeting only one or two of the Vancouver criteria is sufficient.
This more encompassing approach means that junior team
members who are being trained into more senior roles need
not be excluded. Also, by planning a series of publications
from a single study, junior staff or students can be included as
an author in at least one paper to which they are able to make
an intellectual contribution. This provides an invaluable
training opportunity and a way of sharing the rewards of
authorship with the entire team. Some other ways in which
data sharing can be handled in large research teams are
discussed in Chapter 6.

A template for the order in which some of the political
issues surrounding authorship, acknowledgements and
choices of journal can be considered is shown in Figure 2.3.

The first author is always responsible for putting the paper
together. As such, the first author makes decisions about the
main aims of the paper in consultation with the coauthors.
Until this is achieved, writing should not begin. The first
author is also responsible for conducting or supervising
the data analyses and ensuring that the results are presented
and interpreted correctly. The supportive responsibilities
of the coauthors are shown in Box 2.4. In effect, each author
must be able to present the results, defend the implications,
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Decide authorship

Y

Agree on authors’ roles and responsibilities

Y

Agree on acknowledgements

Y

Agree on up to three journals

Y

Obtain instructions to authors

Y

Collect the “Uniform Requirements”
and any other useful checklists

Figure 2.3 Sorting out the politics before you begin writing.

and discuss the limitations of the study to the professional
research community and to the public, if need be. These
responsibilities protect coauthors and preclude “gift”
authors, since no researcher should allow their names to be
associated with results that they know very little about.
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Box 2.4 Responsibilities of authors and coauthors
First author

Takes primary responsibility for all aspects of publishing the paper
Conducts or supervises the data analyses and interprets the results
Writes the paper in consultation with coauthors

Maintains ownership of the master document

Submits the paper to a journal and deals with the correspondence
Responsible for archiving and documenting all data and files

Coauthors

Make early decisions about the aims of the paper

Keep the paper on track in terms of the main messages
Make intellectual contributions to the data analyses
Contribute to the interpretation of the results

Review each draft

Take public responsibility for the content and results

The list of coauthors may include team members, such as
the statistician, database manager, librarian, study coordinator,
and student supervisor. Box 2.5 shows the types of
contributions that research team members may make to a
paper. Whatever their positions in the author list, coauthors
always have both ethical and professional responsibilities for
the content of the paper. Thus, only the people who have
participated sufficiently in the research project to take public
responsibility for the content should be included. Once the
authorship list is finalised, you can work towards an
agreement on the role of each coauthor and the work that
they will put into the paper. There are no formal guidelines so
you will have to negotiate your expectations with those of
your coauthors.

Box 2.5 Examples of intellectual contributions to a paper

Conception and design of the study
Implementation and data collection

Library searches and assembling relevant literature
Database management

Analysis and interpretation of the data

Writing and critical review of the paper

Supervising writing of a paper by a student
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Table 2.3 Suggested maximum number of authors

Type of publication Suggested maximum number of authors
Journal articles 8-9
Letters 4-5
Reviews 3-4

It is best to limit authorship to colleagues who make a true
academic contribution. Although the number of authors on
journal articles has tended to increase in recent years, four or
five authors is usually optimal. Limiting the number of
authors may be particularly important for the career
advancement of students who are undertaking a higher degree
and who are required to make a very substantial contribution
to their papers. Having fewer authors also avoids diluting the
responsibility that each author must take for the paper. In
practice, more than four authors should be included only if
there is a good reason for doing so and some journals set
author limits. For example, the journal Thrombosis and
Haemostasis sets a limit of eight and Chest sets a limit of seven.
The New England Journal of Medicine sets a limit of 12 authors,
after which other names must appear in a footnote. A
suggested maximum number of authors for each type of
publication is shown in Table 2.3.

A study on multiple authorship showed that the mean
number of authors on journal articles increased from 2-2 in
1975 to 4-5 in 1995, with a disproportionate growth in the
inclusion of professors and departmental chairpersons.*® This
supports the commonly held belief that homage in the form
of automatic authorship should be paid to researchers who
obtained funding for a study and to heads of departments.

Some journals, for example JAMA and the New England
Journal of Medicine, now ask authors to certify that they meet
the Vancouver criteria when a paper is submitted, and many
journals include these criteria in their instructions to authors.
Journals such as the BMJ] and Lancet also request a statement
of each author’s exact contribution to the paper. To avoid
authorship problems, research groups need to develop a
departmental policy on authorship criteria that is regularly
visited, discussed, and updated in a consensus forum. Many
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research institutions also develop their own code of ethics for
acknowledgements and contributions in publications.
Standardised policies that are developed collaboratively and
ratified by the heads of research departments within
institutions are worth their weight in gold in preventing
conflicts and resolving contentious and often emotional
authorship and acknowledgement issues.

Because authorship is such a serious issue, many journals will
not consider a paper for publication without the signatures
of all authors. Most journals also require a declaration of
competing interests from their authors and contributors. The
Lancet in its instructions to authors suggests that authors use
the following statement:

I declare that I participated in the (here list contributions
made to the study such as design, execution or analysis
of the paper) by ... and colleagues entitled ... and that I
have seen and approved the final version.

It is also a good idea to add “I also declare that I have no
conflict of interest in connection with this paper other than
any noted in the covering letter to the editor”. If these
statements are completed on separate pages and left undated,
they can be used if the paper is rejected and then submitted to
another journal.

Authors must have independence and must be accountable.
There have been cases where pharmaceutical companies have
applied undue pressure on researchers to avoid publishing
data that suggest that their products are inferior or ineffective.
In response to what editors perceive as increasing control by
drug companies over how the results of sponsored studies are
analysed, many journals now require that authors fully
disclose their own roles and those of their sponsors. Some
major medical journals will not review or publish articles
based on studies that are conducted under conditions that
allow the sponsor to have sole control of the data or to
withhold publication.*® The journals that are members of the
ICMJE now routinely require authors to disclose details of
their own role and that of their sponsor.*! Authors are asked to
sign a statement that they accept full responsibility for the
conduct of the study, had access to the data, and controlled
the decision to publish. If the authors cannot satisfy these
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points, the paper will not be published. These moves are
intended to prevent the publication of research results that
reflect their financial backing.

Role of statisticians

A statistician is a person who likes to prove you wrong,
5% of the time.

Taken from an internet bulletin board

Statisticians often have a special place in the authorship of a
paper that reflects their contribution to the design and/or
reporting of the study. As such, they are a good example of how
a person with specific expertise can support a study in either a
minor or a major way. A statistician’s role may vary from the
development of the study design and study protocol to helping
prepare the grant application, implementing the study,
planning and performing the data analyses, and/or interpreting
the results. Table 2.4 shows a scoring system that gives points
for statistical contribution to various aspects of a study, and that
can be used to decide whether a statistician’s contribution
warrants authorship.*? Using this system, 5 points or fewer
do not warrant authorship, 6-7 points indicate possible
authorship and 8 or more points indicate certain authorship. In
general, authorship is not warranted when the statistician has
contributed to only one or two aspects of the paper in an
entirely consultative way. However, authorship is often
warranted when the statistician has been more actively
involved and has made a fundamental, intellectual contribution
that fulfils at least some of the Vancouver guidelines.

Author order

There is intense international competition in science
these days which is a kind of substitute for war.

Gordon Lil and Arthur Maxwell (Science, 1959)

An additional problem in deciding authorship can be the
order in which coauthors are listed. The first author is always
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Table 2.4 Checklist for assessing statistical contribution to a study.*?

Points if
Contribution involved
Study design
Substantive input into the overall design of the
study and protocol development (“thinking
through a study”) 4
Writing one or more sections of the grant
applications (data analysis, data management) 2
Overall review of grant application prior to submission 1

Implementation
Regular (ongoing) participation in study meetings with
other investigators 4
Implementation of data collection and data management
activities, including monitoring and supervision of data

collection staff 2
Advising only on specific issues when requested by principal
investigator (“answers only specific questions”) 1
Analysis

Planning and directing the analyses (usually based on

analysis plan described in grant but includes exact

model specification, resolution at decision points, etc.) 4
Preparing written material that summarises the results of

the analysis for the other investigators and/or preparing

formal reports 2
Doing the data analyses 1

the person who does the writing and who coordinates the
team of coauthors. The last author is usually the senior
member of the team and is often the person who conceived
the initial idea for the study and/or obtained funding. It is
common policy that the authors in between the first and last
are ranked in order of the magnitude of their input into the
paper.** However, there is no consensus on these widely used
positions. On some papers, the last author may be the person
who contributed the least in intellectual terms rather than the
most. The Cochrane Collaboration specifically asks that the
order reflects the size of the contribution made by each author
so that the last author is the person who makes the smallest
contribution.

In some cases, authorship lists are extremely long but are
justified by the need for collaboration between centres as
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happens, for example, in international and multicentre
studies. In recent years, new methods of acknowledging teams
rather than individuals and of grouping contributors have
been developed as shown in Box 2.6. However, teams should
be aware that bibliographic databases vary in the way in
which they list authors of multicentre studies. MEDLINE®
often puts “no authors listed” and includes the name of the
collective authorship in the title. At the other end of the scale,
EMBASE® lists the names of up to 19 authors drawn from the
byline before et al. is added, which sometimes results in
authorship being attributed only to contributors with a
surname at the beginning of the alphabet.** With the “cite
six” Vancouver rule that recommends that only the first six
authors are listed followed by an “ef al.”, many authors see
particular merit in being high in the author list.

Box 2.6 Methods of acknowledging research teams
in authorship lists

for the CAPS team*®

for the ORACLE Collaborative Group*®

for the European Community Respiratory Health Survey*’
for the Evidence-Based Working Group*®

for the Southampton NLU Evaluation Team*®
and Contributors to the Australian Paediatric Surveillance Unit®°

In an attempt to defuse the competition for authorship,
various suggestions have been made for computing
“publication equivalents” in a way that is fairer for assessing
the track records of researchers. Some suggestions include
dividing the author’s rank in the authorship list by the sum of
the ranks for all authors,* dividing each publication unit by
the number of authors,*® or attributing a proportion of the
productivity to each author.®*** These systems, which
effectively reduce a publication unit to a fraction that gets
smaller as the number of authors increases, provide an
incentive to minimise the number of coauthors. However, it is
ironical that attempts to minimise author lists contradicts the
current trend of universities, hospitals, and granting bodies to
promote collaboration between research groups.

Some research groups write their own formal policies for
deciding authorship. A policy entitled “The money, fame and

38



Getting started

happiness document” has been developed by a clinical
research unit in Sydney and is given to all new researchers
who join the unit (www'?). This policy acknowledges the
Vancouver guidelines for authorship but includes an
algorithm for allocating points for specific contributions to a
research project as shown in Box 2.7. The policy states that the
Vancouver guidelines do not need to be used for most papers
but that they are helpful at times when authorship decisions
are difficult to make. The policy also gives advice on how to
circumvent and resolve authorship problems and includes a
statement that the organisation reserves the right to publish
important reports without an author rather than waste the
product of research conducted using public money. This
policy may not suit all research units. What is important is
that policies are developed in a collaborative way, are regularly
revisited and revised if necessary, and are available to all
potential authors.
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Without any internationally recognised standard criteria for
author order, no system seems fair. Senior researchers are
occasionally criticised for being only second or final authors
when the system of using author order as an acknowledgement
of mentoring, intellectual, and/or management credentials is
not recognised. Until a consensus on the meaning of author
order is achieved, researchers who strive to gain recognition for
their own intellectual contribution whilst mentoring junior
staff in the processes of writing and publication will always be
disadvantaged. To deal with this issue, researchers applying for
promotion often specify the exact contributions that they
made to publications listed in their curriculum vitae.

Gift, ghost, and guest authors

Ghost writing is what you do for a football player when it
is painfully obvious from his every utterance on and off the
field that he has little to say but still needs help to say it.

David Sharp®®

“Gift” authorship occurs when someone who has not made
an intellectual contribution to a paper accepts an authorship.
This type of authorship often develops because both the
author and the “gift” author benefit from the relationship.
Senior “gift” authors are often enrolled because they tend to
confer a stamp of authority on a paper.?® The “gift” author
may gain prestige by being associated with the publication,
and the author may gain approval for their work from the
senior academic. Many researchers are willing to cite senior
authors if they think that this will facilitate the publication of
their work or enhance their career prospects.’® However, this
practice can lead to scandal when the results of a journal
article cannot be substantiated.’” For this reason, a head of
department or a senior academic should not be included as an
author when they have not made an academic contribution to
the paper and are not able to take responsibility for the
content. Most of all, gift authors should definitely not be
included “because everyone does it”.3®

“Ghost” authorship, on the other hand, is the practice of
omitting authors who have made a major contribution to a

40



Getting started

paper. In a survey of journal articles published in three
peer-reviewed journals (Annals of Internal Medicine, JAMA, and
the New England Journal of Medicine) in 1996, 11% of articles
involved the use of ghost authors and 19% had evidence of
honorary authors.®® Professional ghost authors, or writers as
most would call them, are sometimes engaged to write papers
on which a clinical investigator, or “guest” author, is included
but has not been involved in the data analyses or preparation
of the manuscript.*® This practice is most often attributed to
drug companies who may pressure writers to use certain
phrases to position a product more favourably.®® Such practices
may also be used to fast track the publication of clinical drug
trials, but they reduce the independence of the research team
and they do not conform in any way to the Vancouver
guidelines. Although “guest” authors may have final control
over the manuscript, they may not thoroughly review the
paper if it does not have high priority in their workload. Given
that science must be based on truth and trust, practices of
“gift” and “ghost” authorship are to be avoided at all costs.

Contributions

If you haven't done the work, don’t put your name on it.
If you put your name on the paper, then you are stuck
with it.

CF Wooley*!

The issues of whether, and how, contributors other than the
authors of a paper should be listed and have their role
acknowledged continues to be debated. This issue becomes
especially problematic in the case of large multicentre trials. As
a result, there has been a move towards some papers including
guarantors and contributors instead of authors®® and some
journals now publish a byline disclosure of multicentre trials
with a list of clinicians and study-organisation contributors,
and a statement of the contribution of each author.

A move to naming “contributors” rather than authors
was suggested to improve both the credibility and the
accountability of authorship lists®> and some large multicentre
studies have adopted this approach. Journals such as the Lancet
and the BMJ now list the contributions of researchers to some
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journal articles, often when the number of authors exceeds a
prespecified threshold. However, in JAMA and in other journals,
studies are often published with more than 40 authors who are
listed in alphabetical order. Whereas some journal editors and
readers see long lists of contributors as a way to reward and
encourage researchers, others see it as wasted space.

As Box 2.8 shows, the tasks that constitute contribution to a
Cochrane review are clearly defined. When the review is
submitted, contributors are asked to describe in their own
words their exact role in the review and this statement of
contribution is then made available to readers. By defining the
roles that constitute contribution rather than authorship, the
Cochrane Collaboration have gone some way to helping solve
authorship problems and ensuring that contributors are
acknowledged appropriately.

Box 2.8 Examples of contributions to a Cochrane
review (www??)

Conceiving the review
Designing the review
Coordinating the review
Data collection for the review
Developing the search strategy
Undertaking searches
Screening search results
Organising retrieval of journal articles
Screening retrieved journal articles against inclusion criteria
Appraising quality of journal articles
Abstracting data from journal articles
Writing to authors of journal articles for additional information
Providing additional data about journal articles
Obtaining and screening data on unpublished studies
Data management for the review
Entering data into RevMan
Analysis of data
Interpretation of data
Providing a methodological perspective
Providing a clinical perspective
Providing a policy perspective
Providing a consumer perspective
Writing the review
Providing general advice on the review
Securing funding for the review
Performing previous work that was the foundation of a current study
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Acknowledgements

By all means recognise secretaries, wives or husbands,
lovers and parents — but not in the manuscript.

Alastair Spence®®

Deciding who to formally acknowledge in your paper
requires almost as much consideration as deciding authorship
and contribution, although the criteria are less contentious.
Some roles that commonly receive acknowledgement are
shown in Box 2.9. Basically, all research and support statf who
make a direct contribution to a study but who do not fulfil the
criteria for authorship or contributorship should be granted a
formal acknowledgement. Some journals require that people
who are named in this section give permission to be
acknowledged, preferably in writing, and that their specific
contribution is described. If someone in the team has made a
fundamental contribution to your study, it is naturally polite
to acknowledge this contribution in a formal way.

Box 2.9 Contributions to a paper that warrant
acknowledgement

General support by a department head or an institution
Technical help, laboratory work, and data collection

Input of students, trainees, and research assistants
Provision of clinical details of patients

Statistical, graphics, or library support

Critical review of the drafts

Financial support from granting bodies, drug companies etc.
Financial interests that may pose a conflict of interest

To decide whether to include your coworkers as authors,
contributors, or acknowledgements, you can consult the
Vancouver Group’s criteria that are published under the ICMJE
acronym." or www?® You can also consult your department
policy, obtain the instructions to authors for your journal of
choice, and look at previous examples of articles in the
journal.

To limit the size of the acknowledgement list, the New
England Journal of Medicine has developed a policy of
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publishing only a list that can fit into a single print column®;
however, the acknowledgement pages in the Lancet are
sometimes longer than one full page.
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2 Index Medicus, United States National Library of Medicine
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3 International Committee of Medical Journal Editors (ICMJE)
http://www.icmje.org
Uniform requirements that provide instructions to authors on how to
prepare manuscripts to submit to biomedical journals including links to
sites about sponsorship, authorship, and accountability

4 Institute for Scientific Information
http://www.isiresearchsoft.com
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Guidelines for reporting randomised controlled trials (CONSORT)

7 Consolidated Standards of Reporting Trials
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Guidelines for reporting Meta-analysis of Observational Studies in
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Cochrane Collaboration

http://www.cochrane.org

Guidelines for authors and contributors for preparing systematic reviews
of the effects of healthcare interventions

Cochrane Collaboration
http://www.cochrane.org/cochrane/revman.htm

Access to the Cochrane Collaboration’s program RevMan for preparing
and maintaining Cochrane reviews

University of New South Wales at St Vincent’s Hospital, Clinical Research
Unit for Anxiety and Depression

http://www.crufad.org

Access to “The money, fame and happiness document”
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3: Writing your paper

Now, practically even better news than that of short
assignments is the idea of shitty first drafts. All good
writers write them. This is how they end up with good
second drafts and terrific third drafts. People tend to look
at successful writers ... and think that they sit down at
their desks every morning feeling like a million dollars,
feeling great about who they are and how much talent
they have ... and that they take in a few deep breaths,
push back their sleeves, roll their necks a few times to get
all the cricks out, and dive in, typing fully formed pages
as fast as a court reporter. But this is just the fantasy of
the uninitiated. I know some very great writers, writers
you love who write beautifully ... and not one of them
sits down routinely feeling wildly enthusiastic and
confident. None of them writes elegant first drafts.

Anne Lamott!

The objectives of this chapter are to understand how to:

order your material

construct a neat abstract

write an effective introduction

describe your methods so that other researchers could repeat
your study

report your results precisely

e make your discussion relevant and interesting

When you are writing a journal article, it is logical to begin by
writing the methods and then the results sections. The
introduction and discussion can be pieced together as you
progress, and finally you will need to condense it all into an
abstract. In this chapter, we explain how to write each part of
a paper and we have presented the sections in the order in
which they will ultimately appear in your paper, which is not
necessarily the order in which they should be written.
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Abstract

The shortest way to do many things is to only do one
thing at once.

Samuel Smiles (1812-1904)

You must pay particular attention to writing the abstract of
your paper. Your abstract is essential for providing a
condensed, potted history of your results in a fraction of the
words that you use in the paper. Like a Readers Digest
Condensed Book, this section of your paper should only
convey the most interesting and most important parts of your
work. Ideally, your abstract will be added to a public database
such as MEDLINE® or PubMed® and will therefore achieve a
much wider distribution than the journal article itself. People
don't read the whole article unless they have a vested interest
in the topic and many people rely on reading the abstract to
decide whether to obtain the entire article.

The abstract should be organised by first stating the aims of
the study followed by the basic study design and methods.
This should then be followed by the main results including
specific data and their statistical significance. Finally, finish
with the conclusion and interpretation.

To ensure that the abstract contains all of the necessary
information, many journals now require that you structure
your abstract formally. The BM] suggests objectives, design,
setting, participants, main outcome measures, results, and
conclusions as the subheadings of its structured abstracts.
Other journals, particularly journals that publish both clinical
and laboratory studies, limit their abstract headings to the
standard aims, methods, results, and conclusions. Even if the
journal does not specify any subheadings, write your abstract
as though they were there.

Box 3.1 shows an example of a concise and well-structured
abstract. In this abstract, there are no wasted words or
redundant phrases. The results are supported by data and P
values. Finally, the interpretation of the findings is clearly
stated in the conclusion.
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Box 3.1 Example of a well-structured abstract

Randomised controlled trial of specialist nurse intervention in
heart failure?

Objectives To determine whether specialist nurse intervention
improves outcome in patients with chronic heart failure.

Design Randomised controlled trial.

Setting Acute medical admissions unit in a teaching hospital.

Participants 165 patients admitted with heart failure due to left
ventricular systolic dysfunction. The intervention started before
discharge and continued thereafter with home visits for up to
1 year.

Main outcome measures Time to first event analysis of death from
all causes or readmission to hospital with worsening heart
failure.

Results 31 patients (37%) in the intervention group died or were
readmitted with heart failure compared with 45 (53%) in the usual
care group (hazard ratio — 0-61, 95% confidence interval 0-33 to
0-96). Compared with usual care, patients in the intervention group
had fewer readmissions for any reason (86 versus 114, P= 0-018),
fewer admissions for any reason (86 v 114), fewer admissions for
heart failure (19 v45, P< 0-001) and spent fewer days in hospital
for heart failure (mean 3:43 v 7-46 days, P= 0-0051).

Conclusions Specially trained nurses can improve the outcome of
patients admitted to hospital with heart failure.

When writing your abstract, put your most concise and
important sentences on a page, join them into an abstract
and then count the words. Abstracts always benefit from a
serious word trim. It is essential that you adhere to the word
limit. Some journals such as Science and Nature that are very
well regarded in scientific circles request very short abstracts,
which may be as low as 100 words. However, the usual limit
is 250 words. Even if a larger word count is allowed, limit
yourself to 250 words. MEDLINE® accepts only 250 words
before it truncates the end of the abstract and cuts off your
most important sentences, that is the conclusion and
interpretation in the final sentences. It is always amazing
how many words you can leave out if need be. If you can'’t
word trim yourself, ask a colleague to do it for you. Other
people can often be more objective and ruthless than you can
be with your own writing.
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Writing your paper

Introduction

Almost all good writing begins with terrible first efforts.
You need to start somewhere. Start by getting something —
anything — down on paper. A friend of mine says that the
first draft is the down draft — you just get it down. The
second draft is the up draft — you fix it up.

Anne Lamott!

Introductions should be short and arresting and tell the
reader why you undertook the study.® The best introductions
fit on one page. In essence, this section should be brief rather
than expansive and the structure should funnel down from a
broad perspective to a specific aim as shown in Figure 3.1.*

The first paragraph should be a very short summary of the
current knowledge of your research area. This should lead
directly into the second paragraph that summarises what
other people have done in this field, what limitations have
been encountered with work to date, and what questions still
need to be answered. This, in turn, will lead to the last
paragraph, which should clearly state what you did and why.
This sequence is logical and naturally provides a good format
in which to introduce your story.

Paragraph 1:
What we know

Y

Paragraph 2:
What we don’t know

Y

Paragraph 3:
Why we did this study

Figure 3.1 Template for the Introduction.
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The introduction can be one of the hardest parts of a paper
to write, but adopting this approach helps you to focus on
how you want to start and what you specifically need to say.
Most readers want a quick and snappy introduction to your
work. Topic sentences, especially for the first introductory
sentence, are a great help. These sentences are discussed in
more detail in Chapter 8. Richard Smith, editor of the BMJ,
stresses the importance of trying as hard as you can to hook
your readers in the first line.* The introduction is where
readers like to find the information that tells them exactly
why you did the study. Few readers want to plough through
a detailed history of your research area that goes over two or
more pages.

In the introduction section, you do not need to review all of
the literature available, although you do need to find it all and
read it in the context of writing the entire paper. In appraising
the literature, it is important to discard the scientifically weak
studies and only draw evidence from the most rigorous, most
relevant, and most valid studies. Ideally, you should have
done a thorough literature search before you began the study
and have updated it along the way. This will be invaluable in
helping you to write a pertinent introduction.

You should avoid including a lot of material in the
introduction section that would be better addressed in the
discussion. You should never be tempted to put “text book”
knowledge into your introduction because readers will not
want to be told basic information that they already know. For
example, the sentence, Asthma is the most common chronic
disease of childhood, must be one of the most overused phrases
in the last decade. All scientists working in asthma research
and most people in the community already know this and
don’t want to be told it yet again. Similarly, a phrase that
defines the problem such as, Asthma is a condition in which the
airways narrow in response to commonly occurring environmental
stimuli, is not appropriate, except in a paper about the
mechanisms of airway narrowing. It is much better to put
your study in the context in which it will be published. For
example, an introductory sentence such as, The mould
Alternaria occurs ubiquitously in dry regions and is thought to be
important in exacerbating symptoms of asthma, defines the
background behind this particular research study. In this
sentence, the focus of the study and the cause of the
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exacerbations (Alternaria) rather than the disease itself
(asthma) is the topic of the sentence, as it should be.

Do not be tempted to begin your introduction by quoting
the literature but omitting to say what was found. For
example, an introduction that begins with, Previous studies
have reviewed injury rates in Australian Army and RAAF recruits
undergoing basic training. A study by Johnson et al., reviewed the
medical records of Navy recruits who were unable to complete basic
training suggests that previous work has been undertaken in
your research area. However, the lack of information about
what was actually found does not help readers to put your
work in the context of what has gone before. It is always better
to quote the findings from previous studies rather than the
name of the first author and the details of the aims or
methods. For example, you could write, Injury rates in
Australian Army and RAAF recruits undergoing basic training were
12% per year in 1997 but were much higher at 47% in Navy
recruits who were unable to complete basic training. This sentence
explains the prevalence of injuries at a specific point in time
and, as such, quotes the science and not the scientist.

Before you can begin writing, you need to have an aim or a
research question that is both novel and worth answering. The
most essential part of the introduction is the last paragraph,
which gives details of your aim or hypothesis. This is where the
sentence that will dictate the content of the remainder of your
paper should be found. This sentence sets up the expectations
for the rest of the paper and should be the very first sentence
that you write in collaboration with your coauthors. This is
also a good place to tell your readers, in a few words, the type
of study design that you used to test your hypothesis.

Finally, you should never end the introduction section
with a quick summary of your own results. For example do
not write, We have undertaken a study to define the
characteristics of children who become overweight. The results
show that lack of exercise is a key factor and provide evidence that
there has been a significant increase in overweight boys and girls
in the last 12 years. The practice of putting the key results at
the end of the introduction section is common in some
disciplines such as basic research but should not be used in
clinical research. This type of misplaced summary stops the
flow of the paper, makes it look disorganised and only serves
to confuse the reader who has not yet been given enough
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information to make a judgement about the validity and
applicability of the results.

Box 3.2 shows an example of an introduction that is short,
to the point and gives a clear message about what we know
(paragraph 1), what we don’t know (paragraph 2) and the
study methods that were therefore used (paragraph 3). This
introduction is a little shorter than many in the literature in
that it uses less than 160 words to get the important messages
across. However, this brief introduction is to the point, and
extra padding is not required.

Box 3.2 Example of an Introduction, which gives only
essential information

Introduction

People who are overweight or obese are at increased risk of
developing many illnesses including hypertension, cardiovascular
disease, and non-insulin dependent diabetes. However, many adults
continue to be overweight. In 1995, results from the National
Nutrition Survey in Australia suggested that 63% of men and 47% of
women were either overweight or obese.

Despite the impact of excess body weight on health, self-perception of
body mass in the general population has not been properly
investigated. The only information comes from small, unrepresentative
samples of women, particularly younger women, or from national
studies in which self-reported weights may be unreliable. Until reliable
information of self-perceptions of body mass is collected, it is difficult
to design effective weight loss intervention strategies.

In 1998, we conducted a large cross-sectional survey of adults in

which we accurately measured height and weight. In this paper, we
report information about adults’ perceptions of their own body mass.

Methods

A rocket is an experiment; a star is an observation.
José Bergamin (1895-1983, www. bartelby.com)
The purpose of the methods section is to describe how

you obtained your results. Thus, you need to give precise
details of the study design, the methods that you used, and
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how you analysed the data. You should also give some
information of where the study was conducted. When writing
an epidemiological paper or a paper concerned with
environmental issues, you may need to give some information
about the locations of the centres where the data were
collected. Be fairly circumspect in this. Remember that you are
not writing a travel guide.

Every measurement reported in the results section must
have a description of the method used to obtain it. This does
not give you licence to fill many pages with all of the minute
details of your study. The methods section should only be as
long as is needed to describe the essential details. In reading
this section, other researchers should be able to appraise your
work critically or repeat your study exactly the way that you
did it. The headings that are used in methods sections, such as
participants, study design, specific methods, data analysis, etc.
classically dictate their own content.

Ethical approval

Ethicists must exercise a constructive and objective
gate-keeping function.

] Benson®

It is important to give the details of the institutional ethics
review boards who approved your study. Readers will want to
be assured that the welfare and rights of the participants in
your study were placed above those of the investigators. Ethics
committees are convened to protect the rights and welfare of
research participants, to determine whether the risks to
participants are warranted by the potential outcomes, and to
ensure that informed consent is obtained. Because ethical
approval is fundamental to good research practice, many
journals now decline to publish results from studies that do
not include details of prior ethical approval.

In a recent review of published articles, 40% of studies
did not report ethical approval even though all five of the
journals surveyed ask authors to document this.® As a result,
recommendations were made to prevent unethical research
being published in the future. The authors recommended that
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every research study should include a statement regarding
human subjects and should not refer to other publications for
information regarding ethical approval. If the investigators
believed that their study did not need to be reviewed by an
ethics committee, the reason for this exemption, which
should not have been made by the authors themselves, should
be provided. Investigators should always document both the
approval from the ethics committee and whether informed
consent was obtained from each participant. Because the
protection of participants is one of the highest priorities in
clinical research, every paper must contain a statement about
the protection of the participants.®

Study design

Dream research is a wonderful field. All you do is sleep
for a living.

Ann Fadiman (www.bartelby.com)

The study design should have been clearly identified before
the study even began and should be easily described in the
methods section. Table 3.1 shows the types of study design
that are commonly used in health research.” It is important to
state the design of your study up front because each study
type has its own strengths and limitations in terms of
controlling for bias or confounding. Each study design also
dictates the type of statistical tests that are appropriate for
analysing the data and describing the results. It may also be
important to state whether your study was observational or
experimental.

Participants

Research is a formalised curiosity. It is poking and prying
with a reason.

Zora Neal Hurston (African-American novelist,
1891-1960, www.bartelby.com)
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Writing your paper

Readers will want to know how you recruited people into
your study. In this, the sampling frame should be clearly
described and the inclusion and exclusion criteria should be
spelt out in detail. In describing the participants in your study,
their privacy must always be respected. Do not include any
identifying information in the text, tables, or photographs.
Even masking the eyes in a photograph is insufficient to
ensure anonymity. If a photograph is used, written consent
must be obtained from the patient or their parent or guardian.

In describing the participants and the non-participants in
your study, you should use accurate and sensitive descriptions
of race and ethnicity and describe the logic behind any
groupings that you use.* Common descriptors that can be
used are gender, self-assigned ethnicity, observer-assigned
ethnicity, country of birth, country of birth of parents, years
in country of residence, and religion. If you want to describe
the generalisability of your study, it is a good idea to use
exactly the same descriptors that are used for the national
census so that direct comparisons can be made. Such
descriptors are often pragmatic in order to balance ease of
collection against a need to collect data from an entire
population.’ This may result in having to use a multitude of
descriptive terms but there is no simple way to classify all the
people in a community into a narrow range of definitions.

Some researchers also include the sample size and sample
characteristics in this part of the methods section although
this information is probably better placed at the beginning of
the Results section where most readers expect to find it.

Sample size

It is most important to have a beautiful theory. And if
the observations don’t support it, don’t be too distressed,
but wait a bit and see if some error in the observations
doesn’t show up.

Paul Dirac (theoretical physicist, 1980)
The size of your study sample is of paramount importance for
testing your hypothesis or fulfilling the study aims. The number

of participants in any study should be large enough to provide
precise estimates of effect and therefore a reliable answer to the
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research question being addressed. You may be under some
pressure to publish your work quickly, but your study should
not be stopped or written up before an adequate number of
participants has been recruited and studied. Even if formal
sample size calculations suggested that you only needed a small
number of participants, it is usually difficult to interpret the
results from studies with fewer than 30 participants in each
group. When the sample size is smaller than this, the results are
rarely believable, the summary estimates lack precision,
standard statistical methods may be inappropriate, and the
generalisability of the results will be questionable. Providing a
reliable answer to a study question usually means recruiting
larger numbers of participants and, in terms of scientific
integrity, it is worth going the hard yard to do this.

It is always important to include details of your sample size
calculations. Your readers will need to know what outcome
variables your study was designed to detect a difference in,
what size of difference you initially expected, what power
level you were working with, and why you chose a particular
sample size. In practice, many studies with negative results do
not have a large enough sample size to show that clinically
important differences are statistically significant.'® If this is the
case, your readers will need this information in order to
interpret your results appropriately. If your statistics lead you
to accept the null hypothesis, having set up an experiment to
disprove it, fellow scientists are entitled to information about
the effect size that you considered clinically important at the
outset. The probability that your findings were a result of type
I and type II errors, which are explained in Box 3.3, needs to
be made clear.

Box 3.3 Statistical terms used in sample size calculations
Type | errors

Errors that occur when a difference between groups is small and is
not clinically important but reaches statistical significance. This
usually happens because the study is overpowered in terms of sample
size and the result is that the null hypothesis is rejected in error.

Type Il errors

Errors that occur when a clinically important difference between two
groups fails to reach statistical significance. This usually happens
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when the study is underpowered in terms of sample size and the
result is that the null hypothesis is accepted in error.

Power

Chance of finding a statistically significant difference when there is
one, or of rejecting the null hypothesis. A study with a power of 80%
has a 20% chance of a type Il error occurring.

Probability

Level at which a difference between groups is considered statistically
significant, for example P < 0-05.

Questionnaires

Can you measure it? Can you express it in figures? Can
you make a model of it? If not, your theory is apt to be
based more upon imagination than upon knowledge.

William Thompson (physicist, 1927)

Many research studies use questionnaires to collect
information about the participants’ characteristics, exposure to
environmental risk factors, current and previous illness history,
and so on. In the methods section, you should give precise
details of the questionnaires you used and how they were
developed, validated, and tested for repeatability. The mode of
administration must also be spelt out since different types of
bias can arise when questionnaires are self-administered,
telephone-administered, or interviewer-administered. A
questionnaire that is thoughtfully designed has good face,
content and construct, or criterion validity that minimises
both measurement bias and the amount of missing or unusable
information. If your questionnaire has been validated, always
give a reference to the work.

Interventions

Science is facts. Just as houses are made of stones, so is
science made of facts. But a pile of stones is not a house
and a collection of facts is not necessarily science.

Jules Poincare (French scientist, 1854-1912,
www.bartelby.com)
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In experimental studies, details of the interventions and
how they were administered need to be fully described. It is
important to include exact details of the intervention of
interest, and the intervention, sham, or placebo that was used
for comparison. You must also describe the methods of
randomisation, allocation concealment and blinding of the
research staff and the participants to study group allocation.
You must also describe any procedures that you used to
maximise or measure compliance with the interventions. If
a drug is being tested, then the generic name, the
manufacturer, the doses used and any other information
should be included.

Clinical assessments

Research is never completed ... Around the corner lurks
another possibility of interview, another book to read, ...
a document to verify.

Catherine Bowen (US biographer, 1897-1973,
www.bartelby.com)

In this section, you must explain in detail the methods that
you used to collect clinical information from the participants
so that the study could be repeated if necessary. Most
equipment that can be bought off the shelf is well known and
can be described with a simple brand name and supplier.
However, rare or newly devised equipment will need to be
described in more detail. Only ever give a reference to a
previous journal article to describe a method if the journal is
freely available and if the article describes the method in a
comprehensive way. It is sometimes a good idea to say why a
particular method or piece of equipment was used and what
advantages it had over other similar or more commonly used
methods.

It is also important to include details of how equipment was
calibrated and standardised if more than one piece of
equipment was used. A critical issue in reducing bias in any
study is the degree of comparability between items of
equipment, between observers and within participants. This
always needs to be addressed and explained.
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Statistical methods

Like dreams, statistics are a form of wish fulfilment.

Jean Baudrillard (French seminologist, b. 1929,
www.bartelby.com)

The statistical methods section should describe how you
analysed the data with specific details of the statistical tests
and the statistical computer packages that were used. Always
give the P value that you used as the critical value to
determine statistical significance. This is usually P <0-05,
although values such as P<0-01 are common if multiple
statistical tests are being conducted, and a critical level of
P<0-1 is sometimes used in multivariate modelling.
Misunderstanding can occur if the critical P value is not stated.

Results can vary if the outcome or exposure variables are
analysed as continuous, non-parametric, or categorical data. It
is essential that you give as much information as possible
about the distribution of your variables and the tests you use
because serious bias can arise if the incorrect statistical test is
used. In essence, readers need to know exactly how you
obtained your results and why you came to the conclusions
that you reached. If you used a statistical test that is not simple
or well known, a reference to the method and an explanation
of why you used it is required.

Results

Think of yourself as a reader for a moment. What kind
of papers do you like to read? Short, meaty, and clear
most likely. Well, then, write short, meaty, and clear
papers yourself. Short, meaty and clear papers are most
likely to be understood. The truth of this proposition will
come home to you as you read biomedical writing and
discover how easy it is to get the wrong message.

Mimi Zeiger*

This section is the most important part of your paper
because its function is to give specific answers to the aims that
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you stated in the introduction. After the methods, this should
be the easiest section to write. You should use an interesting
sequence of text, tables, and figures to answer the study
questions and to tell the story without diversions.

It is essential to know your audience and make it clear to
them in their own language how your work is an important
extension of what has gone before. In practice, editors usually
prefer to publish new findings. Although consistency of
evidence is critical for ascertaining causation,'' most editors are
not keen to publish results that are already thought of as
established knowledge. It is important to convince the journal
editor, your reviewers, and your readers that your study
extends knowledge rather than merely confirms what we
already know.

Figure 3.2 shows a template for the structure. The best way
to present results is to gradually build up from univariate
statistics to describe the characteristics of your study sample,
through bivariate analyses to describe relationships between
your explanatory and outcome variables, and finally to
any multivariate analyses. This section should be quite
straightforward and should guide your reader through your
own discovery processes. The length of the section should be
dictated entirely by how many results you have to present and
not by how much you want to say about them.

Paragraph 1 of the results section should give accurate details
of your study sample so that the generalisability of your results
is clear. In most papers, Table 1 is used to describe the details of
the participants. This is important because epidemiologists will
want to know the defining characteristics of your sample and
physicians will want to know if the participants in a clinical
study are similar to their own patients.

Following paragraph 1, the next paragraphs will explain
what your paper is really about because this is where you
address the aims or test the hypothesis outlined at the end of
the Introduction section. In writing these paragraphs, only
tell the readers what they need to know. Do not be tempted
to add asides or include any data analyses that are drifting
away from the main purpose. Topic sentences that begin each
paragraph are useful for this. Table 3.2 shows an example of
how to use topic sentences to guide the reader through a
results section.
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Paragraph 1
Describe study sample
Who did you study?

Y

Paragraph 2
Univariate analyses
How many participants had what?

Y

Paragraphs 3 to n-1
Bivariate analyses
What is the relation between the outcome
and explanatory variables?

Y

Last paragraph/s
Multivariate analyses
What is the result when the confounders and effect
modifiers have been taken into account?

Figure 3.2 Template for the Results.

Remember that results and data are not the same thing. You
do not need to repeat numbers in the text that are already
presented in a table or a figure. A good trick to improve
readability is to describe what you found in the text and then
back it up with results that are shown in a figure or a table. For
example, to describe the data shown in Figure 3.3 you can say
that, The figure shows that significantly more children with
persistent cough had ever used an asthma medication or had used
a bronchodilator or preventive medication in the last 12 months
compared to asymptomatic children. However, medication use in
children with persistent cough was significantly lower than in
children with wheeze (P < 0-001). The figure shows the
prevalence of medication use in each group so that exact
percentages do not need to be included in the text.
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Table 3.2 Example of topic sentences from the results section of a

cross-sectional study.?

Notes

Topic sentences

The first paragraphs describe
who the participants were.

The next paragraph describes
the bivariate analyses.

The next paragraphs describe
how the bivariate analyses
were used.

The final paragraph describes
the multivariate analyses.

A total of 1527 participants aged 18 to
73 years from two rural regions
participated in this study.

Table 1 shows the anthropometric
characteristics of the participants ...
and Figure 1 illustrates the selection
criteria for our normal group.

Table 2 shows that the “normal” group
of participants were not significantly
different from the remainder of the
sample in terms of age, height, and
weight (P> 0-05).

The data for the normal group were
used to obtain regression equations for
FVC, FEV, ... with weight, age, gender,
and height as the main predictors.

Using our prediction equations, we
calculated mean percentage of
predicted FEV, values for the whole
sample (Figure 2).

We then examined the factors that
affect lung function.

Multiple regression showed that airway
inflammation and asthma were
significantly related to reductions in
FEV, and that the interaction between
airway inflammation and recent
symptoms was also significant

(P < 0-05).

Readers need to be given the messages that can be derived
from a table or figure and should not be left to interpret the
data themselves. If you want to compare your results with
results from other studies, this comparison is better placed in

the discussion section.
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Figure 3.3 Persistent cough: is it asthma? Produced with permission
from AO Faniran et al. Arch Dis Child 1998:79:411-14.%3

Data analysis

Up to 2300 cars an hour use each lane of the M4 while
figures show that Victoria Rd is flooded with more than
93,000 vehicles a day.

Daily Telegraph (18 April 2001)

It is essential that you are always consistent in the use of
units in your reporting so that readers can make valid
comparisons between and within groups. The media quote
above, which uses different units of time and lane use for the
two roadways, does not help us to decide which roadway is
carrying the most traffic. You must avoid this type of problem
in a scientific paper by carefully adhering to the correct
measurements for the publication of research results. Most
journals require you to use Systeme Internationale (SI) units
although some American journals have different policies. For
example, JAMA prefers conventional units of measurement
with SI units being secondarily expressed in parentheses.
Thus, plasma glucose concentrations are published in units
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of mg/dL instead of mmol/L and serum insulin concentrations
are published in units of plU/ml instead of pmol/L. As an
author, you need to take great care when converting data from
SI to conventional units or vice versa.

Data analysis is not always a straightforward process. Before
you began your analyses, you should have classified your
variables into the separate groups of outcome variables,
intervening variables, and explanatory variables.'* This will
direct your data analyses along a sensible track.

Science is essentially an investigative process and, while you
are trying to answer one research question, other questions or
ideas often come to mind. When undertaking your data
analyses, you may find answers to questions that you didn’t
expect, or you may find questions that you were not expecting
to answer."> How you approach these extra analyses is a matter
of ethics and pragmatics. Most researchers are happy if you
conduct analyses that answer a question grounded in
biological plausibility and for which the study design was
entirely appropriate to answer the question. The use of an
existing data set to explore ideas that emerge during the data
analyses helps to conserve resources and maximise efficiency.
However, it is wise to avoid producing spurious results or
generating random significant findings by “data dredging” or
by looking for associations between variables that are unlikely
to be linked on causal pathways. It is a delicate balance, so
proceed with care.

Baseline characteristics

Fate and character are the same thing.

Novalis (1772-1801)

To describe the baseline characteristics of the participants
in any type of study, always use a table and never use a figure.
In many experimental and observational studies, you will
need to demonstrate the comparability of the study groups
at baseline. The baseline characteristics also define the
generalisability of your results. Thus, you need to describe the
important characteristics of the study groups and show
whether any potential confounders were unevenly distributed
and were likely to cause an important bias that may have
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helped to explain the results. Never be tempted to call the
baseline characteristics the “demographics” of your study
sample. According to the Shorter Oxford Dictionary, demography
is the branch of anthropology in which the statistics of
births, deaths, and diseases are studied and is therefore not
appropriate in this context.'

In randomised controlled trials, it is better to report
descriptive statistics that show the distribution of the variable in
each group, as shown in Table 3.3, rather than using formal
statistical tests to determine if the differences between the
groups were greater than would have been expected by chance.
In any study, a percentage, the mean and its standard deviation,
or the median and its interquartile range are the most
appropriate descriptive statistics depending on the information
that you are describing. In Table 3.3, it can be seen that age and
all of the characteristics described by percentages are very
similar between groups. Renal function is described using
median values, and the difference between groups is small in
relation to the range within the groups. However, despite using
random allocation to groups, systolic blood pressure was 10
units lower in the intervention group, which is an effect size of
0-5 standard deviations between groups. Readers will need to
make an expert decision or rely on secondary analyses to decide
whether this difference could have biased the final conclusions.

In some studies, information such as age may be best
described as a distribution, such as numbers in particular age
bands, especially when the data are not normally distributed.
In describing data as a mean value, participants with much
younger or older ages tend to balance one another, although
the standard deviation will give some information of the
spread of the data. By giving readers information of the spread
of your data, for example the range or standard deviation, you
give them sufficient information to judge differences between
groups in terms of their clinical importance, which is what
they need to do. A P value does not help in this. Statistics such
as the standard error or a 95% confidence interval, which are
measures of precision, are also inappropriate for this purpose.
The use of these statistics in tables of baseline characteristics
in the literature is common but nevertheless does not provide
the information that is required.

If you are reporting the baseline characteristics of the
participants enrolled in a randomised controlled trial, this is
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Table 3.3 Example of reporting baseline characteristics.

Clinical characteristics of patients randomised to usual care
or nurse intervention. Values are numbers (percentages)
unless stated otherwise?

Usual care Nurse intervention
(n=81) (n =84)
Mean (SD) age (years) 756 (7-9) 74-4 (8-6)
Male 44 (51) 54 (64)
Living alone 38 (47) 37 (44)
Social services required 28 (35) 28 (33)
Other medical problems
angina 40 (49) 38 (45)
past myocardial infarction 41 (51) 46 (55)
diabetes mellitus 15 (19) 15 (18)
chronic lung disease 18 (22) 23 (27)
hypertension 42 (52) 36 (43)
atrial fibrillation 24 (30) 29 (35)
valve disease 12 (15) 15 (18)
past admission for chronic
heart failure 36 (44) 27 (32)
New York Heart Association class
at admission
Il 16 (20) 19 (23)
11} 33 (42) 28 (34)
\% 30 (38) 36 (43)
Degree of left ventricular systolic
dysfunction
mild 10 (13) 18 (22)
moderate 42 (53) 31 (38)
severe 28 (35) 32 (40)
Renal function at admission
median (interquartile range)
plasma urea (mmol/I) 9.7 (6-5-13-9) 8-1 (6-:0-10-3)

median (interquartile range)
plasma cotinine (umol/I)
Mean (SD) blood pressure (mmHg)
systolic
diastolic

116 (90-168)

126-1 (21-4)
70-1 (12-0)

108 (84-132)

116 (19-5)
68-4 (10-2)

not a time for significance testing. Hopefully, you did not
conduct the study with the purpose of testing whether the
baseline characteristics of your participants, who were
randomised to study groups, were significantly different

merely by chance.®
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Randomised controlled trials

If you are reporting the results of a randomised controlled
trial, you will be required to follow the CONSORT guidelines
that are available on the world wide web (www') and have
been published widely.'”!® The guidelines, which were
established by an international panel of researchers,
statisticians, and epidemiologists, comprise a comprehensive
checklist of 22 requirements to help you report the results of
your trial fully and accurately. The checklist is shown in
Chapter 2. In following the guidelines, you will need to
include a flow chart to show how you recruited your sample
and how many people were lost at various points in the
progression of the study.

If you are reporting the results from a randomised
controlled trial, it is important not to submit them as a short
report.'? Short reports are commonly 500-600 words with one
table or figure, and preclude the adequate reporting of the
study methods that the CONSORT statement was designed to
achieve. Even if you are eager to fast track your paper and
consider that a short report is more likely to be published and
published quickly, do not be tempted to go down this
pathway. Many healthcare guidelines are based on systematic
reviews or randomised trials. Because you cannot include
sufficient information about your methods in a short report,
your study will not fulfil the criteria for inclusion in
systematic reviews that are fundamental for translating
research results into clinical practice.

Case—control studies

In case-control studies, it is important not to report
exposures in the case and control groups as percentages or
to report mean exposure levels in tables of baseline
characteristics. Because these proportions will vary according
to the sampling criteria rather than with the prevalence
in the general population, they have no inherent
epidemiological interpretation and they cannot be compared
between studies (www?). It is much more valuable if the
results are presented as the level of risk that is associated with
an exposure, for example as odds ratios. The frequencies of
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exposed and unexposed cases and controls can then be
presented in tables along with the odds ratios but only for the
purpose of making the derivation of the statistics transparent
to the reader and not for making comparisons with other
studies.

Interpretation of results

Religion is always right. Religion solves every problem
and thereby abolishes problems from the universe...
Science is the very opposite. Science is always wrong. It
never solves a problem without raising ten others.

George Bernard Shaw (in an after-dinner toast to
Albert Einstein, 1930)

Always try to present your results in an objective and
dispassionate way. Never be tempted to overinterpret your
findings, no matter how passionately you believe in your
hypothesis and no matter how desperately you want it to be
proved. It is much better to limit yourself to describing exactly
what you found. For example do not say, There was an
extremely high incidence of disease in the study population. This is
a highly emotive and subjective statement. It is better to
present straight facts such as, The incidence of disease was higher
than has been measured previously. If you need to shout about
your results, it is best to do so in private.

You must never state that there was a difference between
your study groups when the P value is greater than 0-05. An
important concept is that differences between groups that are
almost significant, such as those with a P value between 0-051
and 0-1, are not significant. Similarly, you must refrain from
making statements such as, The active group had a larger change
from baseline than the control group, although the difference did not
reach statistical significance. These contradictions are confusing
in that they suggest that there was a difference between groups
although there wasn’t. Basically, there is a statistically
significant difference between groups or there isn't.

In limiting the interpretation of your results, you should also
only extrapolate your findings to participants who are within
the range of your study sample. For example, if you found that
a treatment was effective but you only enrolled young adult
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men, you should not suggest that it is an appropriate treatment
for the same condition in children, in women, or in older men.
Also, never extend your interpretation beyond the bounds of
your data. If you have created a regression model for predicting
lung volumes from a sample of adults with heights between
140 and 180 cm, do not suggest that your algorithm can be
used for shorter or taller people by extending the regression
line beyond your study bounds.

The fallout from overinterpreting data can be far reaching.
In 2000, a letter to the BMJ claimed that a decline in teenage
smoking was related to a rise in mobile phone ownership.*
This finding received much media attention, although the
methodologists remained unconvinced. The study design was
the weakest type (an ecological analysis) and the result
was declared a sad misuse of numbers with the phrase
“breathtaking in its inaccuracy”?' probably justified. Such
overinterpretations of results do nothing to further the cause
of science, which should always be a considered and dedicated
search for the truth.

A P value, which is crucial to the way in which we interpret
research results, is merely the probability that a result has
arisen by chance. The smaller the P value the more untenable
the null hypothesis.”* However, it is important to be very
careful about the interpretation of P values and not to confuse
effect size with study size. In studies with a large sample size,
small and clinically unimportant differences between groups
will become statistically significant simply because the 95%
confidence intervals are narrow, precise estimates. This may be
good or bad news depending on the purpose of the study.

Basically, it’s up to you to interpret your P values in terms of
the study size, the outcomes measured, and the clinical or
public health importance of the results. In measuring the
effects of parental smoking on the respiratory health of
children, it has been important to conduct very large studies
to show that small odds ratios of 1-2 or 1-3 are statistically
significant. Although this risk is small, it is important in
population terms because rates of exposure to parental
smoking are frequently as high as 40% of the population and
therefore the absolute number of children in the population
who have symptoms as a result of exposure is large. If only a
small per cent of children were exposed, a small odds ratio
for an outcome that does not have significant clinical

73



Scientific Writing

implications would indicate that the exposure was of
negligible importance to public health. On the other hand,
large and clinically important effects may not reach statistical
significance in studies with a small sample size.

It is always difficult to interpret results that are on the border
of significance but, in doing so, try to be conservative in
interpreting the P value and try not to err on the side of over-
interpretation. Sometimes it is reasonable to say that a P value
between 0-05 and 0-08 is “approaching significance”. For
example, it may be a fair interpretation of your data to report
that, The difference between the groups would normally be considered
to be clinically important but, because of the small sample size, did
not reach statistical significance. In interpreting marginal P values,
much depends on the size of the difference between the groups
and the size of the study sample. If there was a clinically
important difference between the groups but the sample size
was small, a marginal P value would suggest that a type II error
had occurred and that a larger, more definitive study was
warranted. This concept was explained in Box 3.3. However, if
the sample size was large and the difference between groups was
small, a marginal P value should probably be ignored. The
correct interpretation is always the conservative interpretation
and depends entirely on the specific situation.

Finally, do not labour your results by repeating figures or P
values in the text that you have already listed in a table. For
example, you do not need to report that A high body mass index
was associated with an increased prevalence of shortness of breath
(P =0-004). However you will need to include the P value in
the abstract.

Golden rules for reporting numbers

The first principle is that you must not fool yourself, and
you're the easiest person to fool.

Richard Feynman, 1992

There are some very good guidelines for reporting numbers.*
These guidelines, which are summarised in Table 3.4, have the
same quirkiness as rules of grammar and must be similarly
respected. In essence, most numbers are reported as digits
except in some special circumstances.
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Table 3.4 Golden rules for reporting numbers.

Rule

Correct expression

Numbers less than 10 are
words.

Numbers 10 or more are
numbers.

Words not numbers begin a
sentence.

Be consistent in lists of
numbers.

Numbers less than 1 begin
with a zero.

Do not use a space between a
number and its per cent sign.

Use one space between a
number and its unit.

Report percentages to only one
decimal place if the sample
size is larger than 100.

Do not use decimal places if the
sample size is less than 100.

Do not use percentages if the
sample size is less than 20.

Do not imply greater precision
than your measurement
instrument.

For ranges use “to” or a comma
but not “~” to avoid confusion
with a minus sign and use the
same number of decimal places
as the summary statistic.

Rules for data numbers do not

apply to citations to the literature.

In the study group, eight participants
underwent the intervention.

There were 120 participants in
the study.

Twenty per cent of participants had
diabetes.

In the sample, 15 boys and 4 girls
had diabetes.

The P value was 0-013.

In total, 35% of participants had
diabetes.

The mean height of the group was
170 cm.

In our sample of 212 children,
10-4% had diabetes.

In our sample of 44 children, 10%
had diabetes.

In our sample of 18 children, two
had diabetes.

Only use one decimal place more
than the basic unit of measurement
when reporting statistics (means,
medians, standard deviations, 95%
confidence interval, interquartile
ranges, etc.)

The mean height was 162 cm (95%
Cl 156 to 168).

The mean height was 162 cm (95%
Cl 156, 168).

The median value was 0-5 mm
(interquartile range —0-08 to 0-7).
The range of heights was 145 to
170 cm.

The page range was 145-70.

In summarising your data, try not to imply more precision
than your sample size provides. If you have more than 100
participants in a study group, it is probably OK to report
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percentages with just one decimal point. However, if you have
fewer than 50 participants in the group, then each participant
will represent more than 2% of the sample. In this case, it is
best to use whole percentages only. If the sample size is fewer
than 20 and each participant constitutes more than 5% of the
sample, the use of whole numbers is more honest. Similarly,
report results with only the same number of decimal places as
the measurement itself or perhaps one extra decimal place
that is reasonable for a summary statistic. There is no point in
implying a precision that does not exist.

Tables

As yet a child, nor yet fool to fame
I lisp’d in numbers, for the numbers came.

Alexander Pope (1688-1744)

Tables are invaluable for presenting numerical results but
should not be too large. If many rows or columns are being
presented, it is a good idea to consider dividing the table into
two. It is also important to keep tables as simple and
uncluttered as possible. Row and column headings should be
brief but sufficiently explanatory. Standard abbreviations of
units of measurements should be added in parentheses.

Take a look in any journal and you will see that published
tables do not have multiple borders and grids. Before you
create a table, it is a good idea to review the tables in the
journal to which you will submit your paper and replicate the
style using the border facility of your software package
sparingly and appropriately. Fancy borders, shading, and
multiple grids are both distracting and unnecessary. Do not be
tempted to use them just because you can. In the majority of
journals, scientific tables have few horizontal rules and no
vertical rules as shown in Table 3.5. You should format your
tables in this way with sufficient white space to separate the
rows and columns.

The information that you put in the rows and the columns
can also be critical. Most people like to read from left to right.
Thus, groups that are represented by columns and outcome
variables that are shown in rows tend to work well because
differences between the groups appear across the page. This
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makes the interpretation of your data much easier than when
the table is organised the other way around. In the table that
was shown in Table 3.3, the differences between groups could
be easily compared column wise.

As recommended, Table 3.5 also contains the group
numbers. In this case the numbers are included in the column
titles but they could also be presented as the first line of the
table. Inclusion of sample or group sizes helps readers to
interpret the data correctly and calculate other statistics that
may be of interest to them. It is not a good idea to include
sample or group sizes at the base of a table. Table 3.5 is
constructed so that it is clear how the summary statistics have
been computed and which variables are significant predictors
of anxiety or depression. The meanings of “year 8” as the
second year of secondary school and “year 9” as 12 months
later are defined in the Methods section of the paper.

It is better not to present the same data in both a figure and
a table, and never to repeat data from figures or tables in the
text. Readers do not want to be given the same information
in multiple formats. Indeed, readers may get confused if a
percentage of 54-7% in the table is repeated as 55% in the text.
Life is too short to spend it trying to decode mystery numbers.
It is best to just give the results once, check that they are correct
and use a format that gets your message across clearly in one go.

Each table needs a title that tells the reader how to interpret
the data. It is much better to have an inclusive title and
detailed row and column descriptors than to put the essential
information into footnotes, which should be avoided as far as
possible. Readers will not want to search the text, the title, and
the row and the column headings of the table before finally
going to footnotes to find the information that they need
before they can interpret your findings. Finally, tables should
be submitted on separate pages and not incorporated into the
text. It is common practice to print tables one to a page and
include them at the end of the manuscript.

Figures and graphics

Art does not reproduce what we see; rather, it makes
us see.

Paul Klee (1879-1940)
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Figures and graphs are essential for conveying results in a
clear way. A cryptic approach is to show your most important
findings as a figure, but only as long as the figure does not take
up much more space than reporting the data would. For this
reason, some journals prefer tables to bar charts. The figure
in which you present your main results should be totally
self-explanatory and have a bold, stand-alone quality. A good
figure tells the story in a single grab and stays in a reader’s
mind. Such figures are often taken up by other researchers in
their talks to wider audiences and thus help to promote your
work. As such, the detail has to be balanced against simplicity.

Figures that you use in talks to colleagues are often too
simplified for a journal article in which all of the details must
be included in the absence of any accompanying oral
explanations. However, figures with too much detail become
complicated and difficult to understand when the message
gets lost in the graphics and the explanations. The symbols,
abbreviations, hatching, line types, and bars must all be very
clear and must be explained in detail without cluttering the
picture. Also, the figure legend should be comprehensive so
that the figure can be fully understood without recourse to
reading explanatory text in the results section.

Figures 3.4 and 3.5 show figures that explain the results
easily and, as such, add value to their papers. Figure 3.4 shows
the magnitude in difference between groups that takes a little
longer to work out from the results and statistics presented.
Figure 3.5 tells the story almost without having to read the
journal article.

Pie charts, which are often useful in oral presentations, have
few applications in published journal articles. They are space
greedy, the information cannot usually be used to provide an
accurate comparison of results between groups, and the
numbers are usually better accommodated in a table or bar
graph, which takes less space.

When creating a figure, always shrink the printed copy down
to the size that it will be in the final copy of the journal and
then examine it for legibility. Your work may have to survive a
massive reduction during the publication process. Labels that
are very readable on an A4 sheet often lose clarity when shrunk
into a much smaller format. The most readable figures have
large legends and axes descriptors, and use hatching and
markings that discriminate clearly between groups. The line
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Figure 3.4 Time to first event (death from any cause or hospital
admission for heart failure) in usual care and nurse intervention
groups.?

and hatch details should be substantial enough so that the
finished product is suitable for publication, but not too thick
so that they cannot be easily interpreted. Fine shades of grey or
different colours that look sophisticated in A4 size or in a graph
for an audiovisual presentation can look amazingly similar
when reduced for publication in black and white.

It is important to try and resist being carried away into the
world of computer-generated graphics. Figures should be
simple to interpret, uncluttered, and free of extra lines, text,
dimensions, and other gimmicks. Never be tempted to use
three-dimensional “box” histograms rather than single
dimensional histograms. Such histograms are best left as
marketing tools because the third dimension has no meaning
when presenting scientific results and can create false
impressions. The third dimension is not only distracting and
meaningless but can prevent readers from being able to
interpret the results by comparing the degree of overlap
between the 95% confidence intervals. Multidimensional
histograms are occasionally used to depict the interactive
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Figure 3.5 Stories about doctors in newspapers (Daily Telegraph,
Guardian, and Daily Mail). Three-year rolling means of neutral, negative,
and positive articles per paper per month, and the ratio of negative to
positive articles.?®

effects of two factors on an outcome variable and can be useful
in oral presentations. However, the relationship can always be
explained more precisely in a paper by presenting information
from a multivariate model about the absolute size of the
interactive effect and whether it is statistically significant.

Photographs, micrographs, and patient records are often
essential for explaining the results. These visual aids should
always maintain the anonymity of the patient. Many graphics
will need to be professionally produced so that any subtle
nuances of colour are not lost in the translation to black and
white publishing. Some journals will publish coloured
photographic images but this is usually at a significant cost to
the authors. For most graphics, a scale calibration is needed to
interpret the magnitude of the picture and for the comparison
of different images.

As with tables, figures should be printed on separate pages
and included at the end of the manuscript. Unlike tables, the
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figure titles, or legends as they are known, are usually listed on
a separate page under the heading “Legends to figures”. Editors
require that you do this rather than copy electronic figures into
the text because it helps to facilitate the typesetting processes.

Statistics

The experts assure us that farm incomes, on average, are
rising. It must be marvellous to sit in an office where you
can hear the surf pounding or the flight path overhead
and factor in a great winery or booming feedlot with a
small rural business or a community on the dole, and get
such a reassuring average.

Jean Kitson (writing on statistics used by
politicians, Sydney Morning Herald, 2000)

To avoid bias in your results, it is essential to use the correct
statistical tests. The best time to consult a statistician is at an
early point in planning your study and not once the data
analyses have begun. Statisticians can prevent you from
wasting many hours in analysing data in the wrong way and
reaching conclusions that are not justified. A statistician can
also help to guide you through the processes of dividing your
data into outcome or explanatory variables, framing analyses
to answer your study questions, choosing the correct statistical
test to use, and interpreting the results.

In describing the way in which your data are distributed,
you must use the correct measures of central tendency. If the
data are normally distributed, the mean is the number to use,
but if your data are not normally distributed, the mean will
largely underestimate or overestimate the centre of the data
depending on the direction of skewness and the standard
deviation will be a very inaccurate measure of spread.!* In this
case, always use the median and the interquartile range. In
figures and tables, you must always explain whether you are
using the standard deviation (SD) as a measure of spread, or
the standard error (SE) or 95% confidence intervals as a
measure of precision. In general, standard deviations are the
correct measurement to describe baseline characteristics, and
confidence intervals are the correct measurement to describe
precision and assess differences between study groups. It is
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Table 3.6 Statistical definitions for central tendency, spread and
precision.

Definitions
Central tendency
Mean (average) Measure of the centre of the data
(2x/n)
Median (centre) The point at which half the measurements

lie below and half lie above. Calculated
by ranking measurements in order.
Median = observation at the middle of
the ranked data

Spread

Standard deviation (SD) 95% of the measurements lie within two
standard deviations above and below
the mean
SD = +/ variance

Variance = X (x, — x)?/n — 1

Range Lowest and highest value
Calculate by ranking measurements in order
Interquartile range Range of 25th to 75th percentiles
Calculate by ranking measurements in order
Precision
Standard error (SE) Estimate of the accuracy of the calculated
mean value
SE = SD/yn
95% confidence Interval in which we are 95% certain
interval (Cl) that the “true” mean lies

95% Cl = mean % (SE x 1-96)

important always to use the abbreviation SD, SE, or CI to
define which statistic you are presenting and to avoid using an
ambiguous + or +/- sign. The definitions of some commonly
used statistical terms are shown in Table 3.6.

Many researchers choose to use the standard error either as
a measure of distribution or as an error bar in figures.
However, the standard error is not a descriptive statistic and
must not be used as such. Because the standard error is smaller
than the standard deviation and approximately half the size
of the 95% confidence interval, it suggests that there is much
less variability and much more precision than actually exists.
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The standard error has no intuitive meaning in making
comparisons between groups whereas 95% confidence
intervals are an ideal statistic for this purpose.?®

Journal policies on quoting P values vary widely but, if in
doubt, always quote P values exactly. In tables, put P =0-043
not P < 0-05, and use P = 0-13 not “NS” for indicating a lack of
statistical significance. This gives your readers the opportunity
to evaluate the magnitude of the P value in relation to the size
of your study and the difference between groups that you
found. Describing the P value as “NS” or “P>0-05” can be
misleading if the actual value is marginal, say 0-07, but the
difference between groups is clinically important. Giving the
exact value allows readers to make their own judgements about
whether it is possible that a type I or type II error has occurred.

Many journals try to keep P values to a minimum. It is
certainly a good idea to reserve P values and significance
testing for only what you absolutely need to test. This will
exclude the significance testing of baseline characteristics in
randomised controlled trials. It will also exclude testing for
differences between groups when the 95% confidence
intervals tell the whole story. The question of whether you
should test hypotheses that were not formed prior to
undertaking the study is contentious. One golden rule is never
to test a hypothesis that does not have biological plausibility.
However, new ideas emerge all the time, and the use of
existing data sets to explore new hypotheses makes lots of
sense if the study design is appropriate for the question being
asked. In clinical trials in particular, the need to reduce type I
errors has to be balanced with the much more serious problem
of avoiding type II errors.?”” The guidelines for the analysis of
data from clinical trials*® should be adhered to at all times.

Multivariate analyses

Just as word processing does not ensure better writing,
multivariate analyses do not ensure better analyses.
Kenneth Rothman (www?)
It is wonderful that, with the burst in new technology and

in “click and point” software, multivariate analyses are now
accessible to all researchers. However, they should not be
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misused or abused. Multivariate analyses should never be
undertaken until all the univariate and bivariate analyses are
evaluated, understood, and tabulated. For example, if you are
using logistic regression to measure the association between
two exposure variables and an outcome variable, you first
need to measure the relation of each exposure to the outcome
independently, and the relation between the two exposures.
Contingency tables are ideal for this. Until you have a good
working knowledge of these three relationships, it may be very
difficult to interpret the results of your multivariate model.

It is important to convey results from multivariate analyses
in a way that they can be understood, accessed, and compared
with the results from previous studies. It is also important that
these complex analyses have some degree of transparency to
the reader. If you are presenting the results of a one-way or
two-way analysis of variance, the mean values and standard
deviations in each of the groups or the adjusted mean values
should be presented, in addition to the regression equation or
the analysis of variance statistics.

Always include adequate summary and subgroup statistics.
For example, the P coefficients from logistic regression
analyses can be translated into odds ratios, adjusted mean
values can be calculated from multiple regression coefficients,
or number needed to treat can easily be calculated from
between-group differences. This transparency allows the
reader to judge the magnitude of the differences between
groups and to make comparisons with other studies. It is never
helpful to report the results of complex mathematical
procedures that cannot be back-translated into an effect size,
or to report mathematically complex analyses that are difficult
to translate into intuitive results.

Discussion

Say what your findings mean, not what you would like
them to mean or think they ought to mean.
JS Lilleyman®
The discussion section of your paper should reiterate your

main findings but in the context of furthering knowledge
or impacting on patient care, public health policy, or future
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research. This is the time to be honest about any limitations of
your study, to explain how your findings fit in with established
knowledge, and to explain any inconsistencies. In science, we
are continually trying to chip away at parts of a very large
jigsaw. The discussion section gives you an opportunity to
explain which part of the jigsaw you have put in place.

The discussion can be the most daunting section of a paper
to write. If you have a broad knowledge of the literature and
of the various opinions in your research field, it can be hard to
limit yourself only to the parts that are particularly relevant to
your paper. A good trick is to make notes as you analyse your
results and read the literature. Jotting down the major ideas
that you will need to discuss as they come to mind will help
you to organise your discussion section. Also, make notes
about which literature supports your findings and which is at
odds with your results as you progress. These concept ideas
often translate into topic sentences and help to keep each
paragraph in focus. The paragraphs can then be ordered from
the most to the least important topics. This will help to create
a discussion that flows naturally and sensibly.

Figure 3.6 shows a template for writing the discussion
section. Paragraph 1 should be a brief summary of what you
really found and why it was important. You can restate the
aim in more general terms, but do not be tempted to restate
the results exactly as in the results section. Good phrases to
begin with are, The results from this study showed that ...; Our
results indicate that ... ; The purpose of this study was to ... and we
found that ..., etc. This paragraph should focus on the big
picture of what your results are really all about. Be bold,
explain precisely what you have found, and explain how it
will add to current knowledge or change health care.

The second paragraph should address the strengths and
limitations of your study design and methods. Honesty is the
best policy here. No research is ever perfect and you do not
need to be unnecessarily negative about what you have done.
However, be honest about how chance, bias, or confounding
may have influenced your results, how you minimised this
possibility, and how your research is better than what has gone
before. Although many readers like to find this information in
the second paragraph, it can also be placed later in the section.

The middle paragraphs should explain how your results
agree or disagree with other studies and with other related
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Paragraph 1
What did this study show?
Address the aims stated in the Introduction

\ 4

Paragraph 2
Strengths and weaknesses
of methods

Y

Paragraphs 3 to n-1
Discuss how the results support the current literature
or refute current knowledge

Y

Final paragraph
Future directions
“So what?” and “where next?”
Impact on current thinking or practice

Figure 3.6 Template for the discussion.

theories. Do not be tempted to discuss all the journal articles
in every remotely related field. Your readers will only want to
know how your findings relate to results from other
scientifically valid studies. In this, it is best to confine yourself
to discussing the work in your field that is highly relevant and
reputable. If you have reached a different conclusion from
other researchers who have conducted similar studies, try to
explain why you think this has happened. Your references to
the literature need to be both focused and brief.

The last paragraph should be an exciting summary of the
implications of your findings. The “so what?” of your research
needs to be very clear here. The best discussion sections end
on a high note with a bit of impact to make a special point.
This is a time when you can extend your thinking a little
without overstating the implications. There is a fine balance
between rhetoric, “spin”, and reasonable speculation.***! In
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summarising the implications of what you found, it is
important that you never generalise your results beyond the
bounds of the type of participants included in your study, and
never draw unjustified conclusions. On the other hand, do
not be too tentative if you foun