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Preface

All of us in biomedicine understand the urgency of getting experimental 
results into print as quickly as possible. Yet this critical step in the cascade 
from research conception to publication receives almost no attention in 
our formal training. It is as if we have been put to sea without a compass. 
Our collective failure to achieve widespread literacy in our own language 
– Biomedical Language – seriously impedes the important process of dis-
seminating new biomedical knowledge and thereby improving the human 
condition. It is also a significant personal concern for researchers and 
clinicians in the highly competitive, publish-or-perish environment of con-
temporary academia. Of course, if we are clever or lucky enough to come 
up with that Nobel Prize-winning discovery, great science will carry the day 
and we are likely to get published even if our writing is fairly horrid. But 
most of us who publish are “bread-and-butter” scientists. We compete for 
space in journals which may only accept 10% or 20% of the submissions 
that they receive each year. For us, convincing, engaging writing will make 
the difference between being published or rejected, or at least it will make 
the difference between being published on fi rst submission or having to go 
through a number of revisions (or journals).

None of this is to propose that good writing can make a silk purse out 
of a sow’s ear. Scientifi c content is the sine qua non of biomedical writing. 
But content by itself is not enough. Style makes the difference with editors, 
reviewers, and readers who in their professional lives (like we in ours) have 
to run as fast as they can just to avoid falling behind. It makes sense that 
editors and reviewers are more likely to accept manuscripts which fi re their 
interest, and readers, of course, have no use for manuscripts which they 
can’t decipher.



vi Preface

First and foremost, this book is intended as a practical guide to writing 
good, publishable biomedical manuscripts. We will, however, also learn how 
to recognize and even evaluate quality in writing, and thereby become more 
informed consumers of the literature. Over the years, biomedical journals 
have published numerous articles on writing. By and large, they contain 
unhelpful advice which amounts to “write better” or “write like me”. This 
guide to writing is different. Although the author is a neuroscientist, the 
text is based largely on the literature of comparative linguistics: studies of 
scientifi c discourse and quantitative analyses of large collections of pub-
lished papers.

This book is not about biomedical writing as the author wishes it were, 
but rather it is about the writing patterns of successful authors, those who 
have published and whom we can emulate. This simple guide was written 
for my colleagues and friends: native English speakers (whatever variety of 
English they speak), as well as for the many friends for whom – as with the 
majority of biomedical writers – English is a second language.
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“Well begun is half fi nished” – or so the expression goes. In fact it is true; if 
we start off properly, much of the paper seems to write itself. How then can 
we start well?

Among the valuable advice often given to writers is to have a road-
map: to know where the paper is going before we commence writing. This 
advice applies both to the style and the content of the paper. With regard 
to the style or “fl avour” of a paper, it is most important that the writer 
defi ne a clear theme. In experimental papers, structured reviews and 
meta-analyses this most often translates into a single hypothesis which is 
precisely defi ned and rigorously tested. It is said that the most common 
reason for scientifi c papers being rejected is the lack of that single, clear 
hypothesis (1).

Writers may signal the direction of their paper with a very overt state-
ment such as, “This study tested the hypothesis that …” or perhaps “This 
study was intended to determine whether … A … or … B …” Obviously, 
the thought processes which led to the creation of our research were not so 
constrained, but it is often possible and certainly it is very useful if we can 
fashion our research protocol to address one or a logical series of digital – 
yes or no – questions.

Observational papers and clinical reports (case studies and case 
series) are a somewhat different matter in that the underlying research 
is not structured to challenge a hypothesis. Nonetheless, the purpose of 
presenting the paper must be made crystal clear to the reader from early 
on. If the reader doesn’t know why we have written the paper, how can they 
know why they are reading it? Consequently, we are advised to advertise the 

Beginning a Manuscript1
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purpose of our study as early as possible in the manuscript – certainly within 
the abstract and, if practical, even within the title. These days, most of us 
decide which papers to read in full based on the title and abstract accessed 
through an electronic service such as PubMed. If the title and abstract don’t 
capture the attention of the reader, the paper will not be read.

Once the purpose of the study is clear, the appropriate methods are 
largely evident and from the execution of these methods the results appear. 
The discussion revisits the purpose of the study, but now, with the new infor-
mation provided by the results, attempts to answer our research question. 
This is the IMRAD pattern of most original data papers – Introduction, 
Methods, Results and Discussion. These days, structured reviews and meta-
analyses follow much the same pattern. Even case studies approximate this 
design, but with the methods and results expressed in a case description 
which incorporates the patient history, examination results and interven-
tions provided. Thus, the general architecture of papers is quite clear. Why 
then are they sometimes so troublesome to write?

Going back to our original premise, one answer is that the author 
did not have a well defined hypothesis to begin with. In too many cases, 
this is because the act of research was driven by the need to demonstrate 
a quantity (rather than quality) of research activity to some authority. 
In this publish-or-perish age of corporatized universities, graduate stu-
dents and under-resourced investigators may be obliged to simply do 
what can be done with the available equipment and supplies, rather than 
to ask meaningful questions. Research driven by budgets and person-
nel policies, rather than enquiry, makes for tough writing and very flat 
reading. Low budget research may also allow us to circumvent funding 
bodies which demand comprehensive proposals. However, when we have 
first gone through the process of applying for funding, we often find that 
we can copy and paste a great deal from our funding application into our 
manuscript. This is our reward for having thought about our research 
rigorously before we commenced. Furthermore, this should alert all of 
us to the importance of having a very clear research question and meth-
odology in advance of starting our research, even if we are do not need 
to apply for funding.
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With a clear purpose in mind and the general IMRAD framework, the 
road becomes clearer. The International Committee of Medical Journal 
Editors provides more specifi c guidelines for content (http://www.icmje.
org), and these have been endorsed or serve as a model for most bio-
medical journals. The ICMJE’s “Uniform Requirements for Manuscripts 
Submitted to Biomedical Journals” are updated from time to time, and 
the most recent version should be downloaded from their web site before 
commencing each new manuscript.

In addition to the Uniform Requirements, specifi c content guidelines 
exist for the more common genres of biomedical manuscript. We will refer 
to these in more detail in the chapters to come. However, these should be 
consulted prior to contemplating a manuscript, and even at the point of 
designing our research, as this will ensure that our design takes into con-
sideration the information that we will require later for our writing. These 
widely endorsed guidelines include:

Guideline Research design Source

CONSORT Randomized controlled trials http://www.consort-statement.org

STARD Studies of diagnostic accuracy http://www.consort-statement.org/
stardstatement.htm

QUOROM Systematic reviews and meta-
analyses

http://www.consort-statement.org/
Initiatives/QUOROM.pdf

STROBE Observational studies in 
epidemiology

http://www.strobe-statement.org

MOOSE Meta-analyses of observa-
tional studies in epidemiology

http://www.consort-statement.org/
Initiatives/MOOSE/moose.pdf

If we have actually chosen the journal to which we intend to submit our 
manuscript, then we will also wish to consult their specifi c instructions 
to authors. An electronic compendium of “Instructions to Authors in the 
Health Sciences” is maintained by the University of Toledo and provides 
links to the instructions for more than 3,500 biomedical journals (http://
mulford.mco.edu/instru/).
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Key Points

1. The contents of papers are often prescribed by guidelines for specifi c 
genres (CONSORT, STARD, etc.). Hence, selecting and arranging con-
tent is not a major challenge in writing a good paper.

2. A paper is built around the purpose of the research which it describes. 
If the research did not have a clear purpose to begin with, it will be 
extremely diffi cult to create a convincing paper.



1

The title occupies an important place in the scientifi c research article as it 
provides the primary means for readers to locate an article and evaluate 
its relevance to their needs. Therefore, according to the Uniform Require-
ments, the title should accurately and concisely refl ect the contents of the 
article. Titles of biomedical articles commonly take one of four forms (2). 
These four forms have been characterized as:
i. Nominal
ii. Compound
iii. Full sentence
iv. Question

A nominal title is a short phrase which encapsulates the theme of the article. 
This is the most common form of title used in biomedical papers. Examples 
are:

The effect of ambulatory oxygen therapy in COPD patients with tran-• 
sient exertional hypoxemia
Relationship of interns’ working hours to medical errors• 
The effect of an intensive smoking cessation approach on adult asth-• 
matic patients after an acute exacerbation of asthma

The compound title is also quite common in biomedical writing and nor-
mally consists of two phrases in succession. Most often, the initial phrase is 
the main title of the paper, and the second phrase serves to further delimit 
the theme of the paper. Examples would be:

The Title: Your Last Chance 

to Make a First Impression

2
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Ambulatory oxygen therapy: effectiveness in COPD patients with tran-• 
sient exertional hypoxemia
Relationship of interns’ working hours to medical errors: a moral • 
dilemma
Adult asthmatic patients: the effect of an intensive smoking cessation • 
approach following an acute exacerbation of asthma

Another popular form of the compound title combines the theme of the 
study with the methodology. For example:

Treatment Effect of Dietary Fiber on Serum Phosphorus and Quality of • 
Life in Hemodialysis Patients with Constipation: A Randomized Con-
trolled Trial
Analysis of Serum 10 Years Prior to 1st Diagnosis of Hepatitis C Related • 
Hepatocellular Carcinoma: A Case-Control Study
The Infl uence of A New Standardized Program of Neonatal Cardio-Pul-• 
monary Resuscitation Training in Japan – A Population-Based Cohort 
Study

Occasionally used for biomedical articles, but rare in other genres, is the 
title consisting of a full sentence. While the length may be problematic, a 
full sentence is less ambiguous than a nominal or compound title, and so 
provides good service to the reader. Examples might be:

Full-face helmets provide greater protection in motorcycle accidents • 
than other helmet designs.
The introduction of a standardized neonatal resuscitation protocol has • 
reduced complications of asphyxia.
The use of semi-solid nutriments reduces the risk of aspiration pneu-• 
monia in tube feeding.

Less commonly, one also sees the title worded as a question. For example:
Do full-face helmets provide greater protection in motorcycle accidents • 
than other helmet designs?
Does the introduction of a standardized neonatal resuscitation protocol • 
reduce complications of asphyxia?
Does the use of semi-solid nutriments reduce the risk of aspiration • 
pneumonia in tube feeding?
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Capitalization and punctuation should be according to the instructions of 
our target journal. There will also be limits on the length of the title. Within 
these constraints, however, our task is to capture the interest of our audi-
ence so that they are encouraged to access the full article.

Key Points

1. The title of an article should be written with the singular intention of 
capturing the interest of potential readers.

2. There are four equally acceptable styles for titles of biomedical arti-
cles:

Nominal• 
Compound• 
Full sentence• 
Question• 



1

The introduction to a manuscript whets the reader’s appetite with an over-
view of the paper’s contents, but more importantly it justifi es the investiga-
tion. Take a look at the table below which sets out the content requirements 
for the introduction sections of various genres of human studies.

Guideline Content requirement

CONSORT Scientifi c background and explanation of rationale

STARD  State the research questions or study aims, such as estimating diagnos-
tic accuracy or comparing accuracy between tests or across participant 
groups

STROBE  Explain scientifi c background and rationale for the investigation being 
reported

MOOSE Reporting of the background should include the defi nition of the 
problem under study, statement of hypothesis, description of the study 
outcome(s) considered, type of exposure or intervention used, type of 
study design used, and complete description of the study population

QUOROM The explicit clinical problem [which is the focus of the review], bio-
logical rationale for the intervention [which is being reviewed] and 
rationale for the review

The word “rationale” appears rather often, doesn’t it? Clearly what readers 
require is a straightforward statement of why the research was needed in the 
fi rst place. This is most often worded as a hypothesis, placed within the context 
of what was previously known about the fi eld. Case studies and case series, of 
course, represent a slight variation on this theme, since generally they don’t 
address a hypothesis. The guidelines cited above pertain to human studies, 
but introductions to basic scientifi c papers follow much the same format, as 
described in the ICMJE’s uniform requirements, which encourage us to:

Writing an Eff ective Introduction3
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Provide a context or background for the study (i.e., the nature of the prob-

lem and its signifi cance). State the specifi c purpose or research objective of, 

or hypothesis tested by, the study or observation; the research objective is 

often more sharply focused when stated as a question. Both the main and 

secondary objectives should be made clear, and any pre-specifi ed subgroup 

analyses should be described. Give only strictly pertinent references and do 

not include data or conclusions from the work being reported.

We now know what readers and editors are looking for in our introduc-
tion: background and rationale. How do successful authors satisfy these 
requirements? Not surprisingly (and even before the appearance of these 
guidelines), most published manuscripts were providing exactly the con-
tents specifi ed above. Furthermore, this information is laid out in a par-
ticular pattern or sequence of “moves” consisting of (i) presenting back-
ground information; (ii) reviewing related research and (iii) presenting new 
research (3).

Move 1, presenting background information, consists of a few persua-
sive, anecdotal or didactic (instructional) sentences. Because we are talking 
about what is known now, the present verb tenses predominate. Further-
more, there is frequent use of locative and temporal adverbials that help to 
contextualize the paper for the reader (3); for example, “Between 1990 and 
2000, the rate of HIV infection in Botswana …”

Move 1 is also the opportunity to introduce terminology which is spe-
cifi c to our study area. Many journals ask that we not use abbreviations or 
acronyms within the abstract, and so the introduction may be used to defi ne 
these components. Abbreviations and acronyms should be defi ned within 
brackets following the full term to which they apply. Once the abbreviations 
and acronyms have been introduced, they should be used throughout the 
paper in preference to the full term.

Move 2 takes us into a consideration of experimentation by introduc-
ing previous work; perhaps our own and almost certainly that of others. 
This move consists of two steps: the specifi c reference to previous work, and 
comments on the limitations of that previous work.

The reference to previous work includes actual citations and is often 
accompanied by reference to the names of particular researchers, e.g. 
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“Smith et al. reported that …” or generic reference to previous researchers, 
e.g. “Other investigators have shown that …” In these examples, note the 
use of the simple past and present perfect tenses when referring to single 
past reports and summary statements, respectively. This pattern of usage is 
characteristic (3). In referring to the work of others, we need to distinguish 
between what they may have actually done, what they said about their own 
work, and what they thought about their work or their fi eld in general. These 
distinct aspects of reference are served by three classes of reporting verbs 
which have been termed (i) Real-World or Experimental Activity Verbs, (ii) 
Discourse Activity Verbs and (iii) Cognition Activity Verbs (4). Examples of 
Real-World/Experimental verbs are associated, compared, demonstrated, 
examined, found, observed and showed. “Found” is by far the most common 
of these as in, for example, “Smith found that the most signifi cant risk factor 
for infection was …” Verbs of the discourse type are also fairly common and 
include documented, hypothesized, noted, postulated, proposed, reported 
and stated. The Cognition Activity Verbs represent only a small proportion of 
reporting verbs actually found in biomedical articles, and include assumed, 
believed, concluded, considered, regarded, recognized and thought. Obvi-
ously, attributing thoughts to another researcher is diffi cult unless they have 
overtly stated in print that they hold particular beliefs. Hence, reference to 
previous work tends to focus on what the researcher actually did.

In reviewing the literature, we will want to cite the major papers which 
have contributed to the conception of the present study. In general, we want 
to be conservative with our citations, and it is not necessary to cite mul-
tiple papers which describe the same phenomenon unless this contributes 
to our thesis. Besides supporting the purpose and thesis of our work, the 
citations will direct readers to the original source of information on which 
our arguments are based. The citations serve to acknowledge the priority 
of the work of other researchers who published before us. Citations can 
also draw the readers’ attention to previous works which may have been 
under-recognized in the past, for example an older work whose importance 
can only now be appreciated. It is unusual in biomedical papers to directly 
quote a previous work, unless some critical point hinges on the precise use 
of words. More often we summarize or extrapolate so as to give the reader 
something that they might not obtain themselves by reading the reference.
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The second step in Move 2 identifi es negative outcomes in previous 
research, e.g. “However, Smith et al. failed to identify any cases in which…” 
or refers to gaps remaining in our current knowledge, e.g. “However, it is still 
not known whether the high rate of HIV infection is related to …” Both of 
the example sentences above commence with “however”, and this or other 
contrastive conjuncts are frequently used to fi rmly introduce the rationale 
for the current study. In identifying the limitations of others’ work, and so 
the need for ours, it is best to be circumspect. Hence, rather than “Smith 
et al. failed to identify …” we may say “The study of Smith et al. did not 
identify …” or even “The study of Smith et al. did not address the issue of 
…” In this way, the work rather than the researcher is identifi ed as having 
limitations, and even this is couched in non-confrontational terms. Such 
indirect criticism is, in fact, characteristic of biomedical papers written in 
English (5).

Move 3 involves clearly stating the purpose of the current research. This 
may be accomplished by very direct statements, such as, “The objective of 
this study was to test the hypothesis that …” However, somewhat more cir-
cumspect statements of purpose are also common; for example, “This study 
describes recent investigations into …” Note that in this instance, the verb 
is in the simple present tense, as is conventional (3). Alternatively, and since 
we are reporting on work which has already been completed, it is perhaps 
less common but still acceptable to use the present perfect tense; for exam-
ple “This study has investigated the effects of …”

Apart from our overt statement of purpose, Move 3 often includes a 
brief mention of the methods, particularly where the choice of methods 
may warrant some justifi cation. For example, if we are studying the effects 
of a particular treatment on pain, then we will need methods which accu-
rately measure patients’ pain, not disability or survival. Furthermore, we 
may need to justify why we used one or several particular methods, and 
not others, to measure pain – perhaps there are issues such as accuracy or 
cultural appropriateness to which the reader should be alerted.

These three moves – (i) presenting background information; (ii) 
reviewing related research and (iii) presenting new research – character-
ize the introduction to the biomedical journal article and set the stage for 
the second section of the article, the methods section. A wise writer would 
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approach their introduction by fi rst creating a template based on these 
three moves, and then thinking about where content could be inserted most 
effectively.

Key Points

1. The introduction provides the context and rationale for the current 
study.

2. This is normally provided in three “moves” in the following sequence:
Presenting background information consisting of the most current • 
shared information of those who are expert in the fi eld
Reviewing related research, both referring to the work and identi-• 
fying its limitations, thereby establishing the niche for our current 
research
Stating the purpose of the current research, and doing so, if possible, • 
in the form of a hypothesis



1

In learning a new language, we tend to think of the individual word as the basic 
structural and functional unit. However, in biomedical writing individual words 
seldom present much diffi culty. Rather, it is how we arrange them that decides 
whether or not we succeed in creating a convincing argument.

By way of illustration, newcomers to biomedical writing initially create 
simple statements such as, “The prevalence of HIV infection is decreasing 
in Western Europe,” or “The prevalence of HIV infection is increasing in 
sub-Saharan Africa.” When advised that scientifi c writing is characterized 
by longer sentences of a more complex nature, they respond with the likes 
of “The prevalence of HIV infection is decreasing in Western Europe and 
the prevalence of HIV infection is increasing in sub-Saharan Africa.” The 
writer has joined two ideas together, but would you say that they have created 
a successful sentence?

The resulting sentence is grammatically and factually correct (currently, 
at least), but the author has missed the opportunity to highlight an interest-
ing juxtaposition which may even have been the focus of their writing. One 
suspects that their meaning and the interest of the reader would have been 
better served by something such as, “The prevalence of HIV infection is 
decreasing in Western Europe, but increasing in sub-Saharan Africa.” When 
statements of fact, such as those above, are placed together in a single sen-
tence, the author is inclined to assume that the reader or the editor shares 
their perception of the juxtaposition, and so there is no need to be overt. 
However, this belief may be misguided, and, in any case, the editor may be 
left wondering if the author truly sees the connections. Within sentences 
and between sentences, connections between thoughts need to be made 
quite explicit.

Ensuring the Flow of Discourse: 

Conjunctions and Conjuncts

4
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Having said that, editors may be forgiving of a weak sentence if it 
supports a meaningful paragraph. It is the paragraph breaks which really 
signal the major “moves” in our thinking and so paragraphs are the most 
important building blocks of discourse. Their internal cohesion, and the 
transition from one paragraph to the next guide us through the writer’s 
path of thinking. Indeed, when research papers are rejected or sent for revi-
sion, a common diffi culty may be with the authors’ ability to construct con-
vincing discourse, not with technical details, such as methods or results, or 
with physical formatting of the paper (6).

It is therefore most important that sentences and paragraphs have clear 
relationships, in terms of argument, and this is accomplished by the use of 
conjuncts. Conjuncts are linking words and phrases. While we don’t want 
to overload the reader with unnecessary words, we should not assume that 
they see the same relationships between successive sentences and para-
graphs as we do. Conjuncts add a little measure of insurance that we all stay 
together on the tour.

Useful classes of conjuncts include:
Listing: • fi rst,1 secondly, to begin with, next, furthermore, moreover
Summarizing: • in conclusion, fi nally, overall, to summarize, thus
Simile: • similarly, that is, for instance, in other words
Effect: • therefore, thus, consequently, as a result
Inference: • in that case, otherwise, or else
Contrast: • in contrast, on the other hand, alternatively,2 instead, however, 
nonetheless, nevertheless
Transition: • incidentally, at the same time

With listing conjuncts, we must be careful not to overdo it. Consider these 
sentences from a basic scientifi c paper: “First, a small incision was made 

1 In listing, we would write, “First, secondly, thirdly …” not “First, second, third …” 
and never “Firstly …”.

2 “alternatively” is preferred to “alternately” which suggests “in turns”; for example, 
“My brother and I did the dishes alternately. He washed them on Mondays, Wednesdays 
and Fridays, and I washed them on Tuesdays, Thursdays and on the weekends.”
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in the arachnoid mater. Then, a PE10 catheter was introduced into the 
subarachnoid space.” Would the passage have been improved if the authors 
had prefaced every step in the procedures with a listing conjunct: “First …
arachnoid mater. Secondly …space. Thirdly …”? This pattern is in danger 
of becoming quite tedious, isn’t it? Our writing will benefi t if listing con-
juncts are not overused.

Summarizing conjuncts appear within the introduction when we syn-
thesize the conclusions of a number of studies. Hence, we see examples 
such as, “In summary, most studies to date suggest that …” Contrasting 
conjuncts are often used in the next step of the introduction to justify our 
own research. For example, “Many studies have addressed the link between 
second hand smoke and lung cancer. However, to date, none have examined 
the important infl uence of …”

By defi nition, conjuncts are unnecessary – at least in grammatical 
terms. That is to say the phrases or sentences which they link could still 
stand alone logically without any conjunct. Therefore, conjuncts should be 
used sparingly like a spice or condiment which complements rather than 
overwhelms a meal.

Key Points

1. Do not assume that readers and editors see the logical connections that 
you see in your own writing.

2. Make connections in successive thoughts explicit through the use of 
conjuncts and conjunctions, but use conjuncts sparingly.
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It is not uncommon to be uncertain – either in science or in daily life. There-
fore, it is not surprising that we have many ways, in our writing, to convey 
uncertainty. Collectively, the words and phrases used for this purpose are 
called hedges. Examples would be expressions such as “As far as we know 
…” or “It is thought that …”. Hedging expressions are both common and 
very useful in biomedical writing, and so authors should be well practiced 
in their use.

There are a great many reasons for deliberately registering uncertainty 
in a passage of scientifi c writing (7, 8). A parsimonious interpretation of 
hedging is that by being vague we protect ourselves against criticism or the 
territorial instincts of other researchers. If that were the purpose of hedging, 
however, it could be deemed a striking failure – criticism is an integral part 
of the process of science, and tricks of word choice are unlikely to spare us. 
A more realistic interpretation of hedging in scientifi c writing is that it 
accurately refl ects the inescapable incompleteness of our knowledge (7). 
Hence, when we hedge in our writing, we are quite overtly signaling that we 
have reached the limit of our knowledge.

One common way of hedging is through the use of modal verbs. Modal 
verbs allow us to express a spectrum of probability. The classical modal 
verbs are:
Can, Could, May, Might, Shall, Should, Will, Would, Must

These little auxiliary verbs seem innocent enough, but they are a two-
edged sword: besides helping, they often signal danger in scientifi c dis-
course and must be used in moderation. Take, for example, the sentence 
“Tuberculosis may result in death.” Is the modal verb “may” signaling the 
uncertainty of science or the uncertainty of the scientist? In fact, tuberculosis 

Hedging Your Bets and Minding 

Your Modals

5



20 Writing A Biomedical Research Paper

most certainly does cause death in a great many people every year, and we 
can be reasonably sure that the writer is aware of this fact. What the writer 
probably wished to express is that tuberculosis does not invariably result in 
death; many patients survive, just as many die. In this instance, most of us 
are happy to give the writer the benefi t of the doubt and assume that their 
choice of auxiliary verbs was simply an attempt to be conversational in their 
writing.

There are many instances, however, in which we are really left in doubt 
about whether science is defi cient, or whether the writer simply isn’t famil-
iar enough with their topic. This especially arises when clinical papers turn 
to discussions of physiological and pathological mechanisms; where the 
writer is trying to close the gap in a line of logic by inserting a suspect point 
of fact. The pattern usually goes something like this:

“May” is the modal verb most frequently encountered in medical writ-
ing and is often deliberately used to register the author’s judgment that a 
line of logic is not guaranteed to be certain (9). “May” and its companion 
modals also feature prominently in review articles (10) which involve the 
synthesis of a number of studies that seldom have completely consistent 
results. The use of modals in review articles justifi ably alerts the reader 
to the fl ux and inconsistency in our understanding of a particular fi eld of 
investigation. However, when we are writing, let’s be conservative in our use 
of modals. We certainly want to avoid the implication that we don’t have 
all of the available facts on hand. This can be accomplished by doing our 
homework and inserting qualifying statements in place of modals. In our 
example of tuberculosis, we can specify the death rate or describe the risk 
factors for death. This obviously provides better service to our readers and 
establishes the authority of our writing.

Apart from modal verbs, another way to signal uncertainty is to use a 
semi-auxiliary verb such as “appear” or “seem”. For example, we could say, 
“Tuberculosis seems to be a common cause of death among AIDS patients 

A causes B B may cause C C causes D and so may cause DA
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in sub-Saharan Africa.” This sentence is grammatically correct, but a cynical 
reader might say it really doesn’t accurately refl ect the current state of affairs. 
Some years ago, the relationship between tuberculosis and AIDS might have 
been in doubt, and “seems to be” or “appears to be” would have been good 
phrases to express that uncertainty. With the current state of AIDS and tuber-
culosis in Africa, “Tuberculosis is a common cause …” does better service to 
the facts, although we hope that these facts change quickly.

If hedging insinuates unnecessary uncertainty, as in the examples above, 
why then do we so often encounter the use of these “toning down” expressions 
in biomedical writing? Beyond pure grammar, hedging devices serve a 
social purpose in the interaction between the author and the reader. Hedg-
ing appears to make text more engaging by signaling that the author is 
leaving room for the reader to make their own judgment on the veracity of 
the proposition which has been presented. In a sense then, hedging makes 
scientifi c writing intellectually interactive, despite the time and distance 
separating the reader and the writer. There is, in fact, some evidence that 
the use of hedging genuinely makes text more attractive to the reader and 
even aids in the retention of meaning (7). The challenge for writers, then, is 
to use the proper mixture of hedging to reasonably refl ect the current state 
of knowledge, but make the communication of that knowledge – the writing – 
appealing to readers.

Epistemic verbs represent quite a subtle and appealing alternative device 
for hedging our statements. As an example, “These results suggest …” is 
a tried and true phrase for advancing an interpretation of results without 
committing fully to that interpretation. We signal that we are wisely leav-
ing room for other interpretations. Adverbials, such as “in all probability”, 
“possibly”, “likely” and “certainly” serve the same sort of function.

Collectively, these various hedging expressions have been termed 
“shields”, perhaps because they shield the author from the accusation of 
bias. Such expressions are commonly used in the introduction and discus-
sion sections of research reports, wherein the authors discuss the implica-
tions of their own work and that of others (9, 11). Shields are particularly 
appropriate when we are generalizing from the results of one study. A single 
study, or even a set of studies, seldom reveals an immutable truth and so we 
always want to be constrained in our interpretations. “These results suggest …” 
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or even “These results strongly suggest …” give good service in this sort 
of situation. As one might expect, hedging expressions also make a promi-
nent appearance in consensus statements (12). Such statements represent 
the distillation of many opinions, and commonly provide comment on 
specifi c interventions. Consequently, the authors prudently avoid defi nitive 
endorsements of any particular treatment or test. We want to be cautious, 
however, that we are not using hedging devices as a substitute for properly 
researching our paper, and having all of the facts on hand.

By the way, the WHO reports that approximately 1.6 million people died 
from tuberculosis in 2005.

That brings us to another kind of hedging expression – approximators. As 
the term suggests, these expressions signal lack of precision in the reporting 
of facts. With current surveillance methods, it is impossible to know exactly 
how many people die from tuberculosis, for example, or any other disease in 
a given year. Nor does it do us much good to have the precise fi gures. Where 
exact fi gures are unavailable or not particularly helpful, approximators pro-
vide one appropriate method for signaling that state of affairs. Approxima-
tors that appear frequently in biomedical writing include:
Approximately, Roughly, Somewhat, Quite, Often and Occasionally
Whereas shields occur more commonly in the introduction and discussion 
sections of papers, approximators are the dominant form of hedging in the 
methods and results sections (11).

Other forms of hedging include expressions of personal uncertainty, 
such as “To the best of our knowledge …” and intensifi ers, such as “interest-
ingly, …” or “surprisingly, …”. In fact, these sorts of hedging devices occur 
only rarely in biomedical writing (11), and most authors and editors would 
tend to regard them with suspicion. “To the best of our knowledge …” obvi-
ously begs the question of how good our knowledge really is. Intensifi ers, 
on the other hand, often seem overly emotive and suggest bias on the part 
of the author. Good biomedical writing is seldom improved by the use of 
such expressions.
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Key Points

1. Hedging expressions signal the uncertainty which is inherent in bio-
medical research.

2. Hedging expressions, especially shields, occur commonly in the intro-
duction and discussion sections of manuscripts, especially where writ-
ers wish to be cautious in generalizing from limited data.

3. Hedging is also a common feature in consensus statements and guide-
lines wherein the authors wish to avoid unequivocally endorsing one 
treatment or diagnostic technique.

4. Approximators appear in the methods and results sections of manu-
scripts when precise measurements are either unavailable or unneces-
sary.

5. While hedging is appropriate where uncertainty exists and seems 
engaging to readers, it should be used in moderation, especially where 
defi nitive statements or precise measures can be provided to readers.

                                                                                                
                



1

The methods section of our paper describes how the work was performed. 
A widely accepted benchmark for an adequate methods section is that 
another investigator familiar with the area of research in question should 
be able to duplicate the work based on the methods section of the paper (13, 
14). In fact, investigations in the biomedical sciences tend to be incremental, 
building on the work of others who have gone before, and so other researchers 
will genuinely be relying on the detail of our methods section when they 
design and implement their own research.

Reviewers and research colleagues will scrutinize the methods section 
of our paper, looking for the strengths and weaknesses of our methodology. In 
the past, it might have been possible to conceal our methodological weaknesses 
by omitting information, or using vague expressions. This is no longer the 
case. Informed readers rely on detail in the methods section to reveal bias 
(in the scientifi c sense), and thereby evaluate the internal and external 
validity/generalizability of our study. Thankfully, due to the availability of 
detailed, genre-specifi c guidelines, knowing precisely what content to include 
in a paper does not present that much of a challenge to the average writer.

To begin with, the ICMJE’s Uniform Requirements stipulate that the 
methods section should include detailed information on the target of our 
research, whether that be something as small as a molecule or as large as 
a human population. The manufacturers and distributors of equipment 
and substances must be specifi ed in suffi cient detail that other researchers 
can readily access the same materials. Equipment model numbers and ver-
sion numbers for software must be stated. Physical measures should be 
reported in metric units: meters, kilograms, liters. Temperatures should 
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be reported in Celsius degrees. Heart rate and respiration will be reported 
in cycles (beats or breaths) per minute, and blood pressure is reported in 
millimeters of mercury. In general, the International System of Units (SI) 
should be deferred to, although for some physiological measurements, other 
units have such widespread acceptance that SI units may seem a bit forced. 
Appropriate statistical methods are to be employed and described in detail, 
if they are not widely known.

With regard to clinical studies, CONSORT was the fi rst set of guide-
lines to receive widespread acceptance and served as a model for others. An 
important feature of the CONSORT guidelines for methods sections is the 
emphasis on accounting for bias in the selection of subjects. This principle 
can be applied to the selection of cells or animals in basic scientifi c research 
or the selection of papers for inclusion in a systematic review. Journals also 
have their own reporting requirements for basic scientifi c studies, often 
based on academic societies’ guidelines. These will require information 
which addresses the key issues of safety, humane treatment of animals, and 
the degree to which the experimental system approaches natural systems 
(i.e., validity).

Hence, guidelines tell us what to say, but what they seldom tell us is how 
to say it. How do effective writers actually present all of this information?

A useful general rule is that the methods section ought to describe the 
actual sequence of procedures as they were executed (13, 14). If our meth-
odology is complex or the paper reports a number of different but related 
studies, this may not be possible. However, to the greatest extent possible, 
we should write our methods section as if it were to serve as instructions, 
much like a cook book, for other investigators. Clarity is sometimes served 
by dividing our methods section with sub-headings, and different journals 
often have their own guidelines in this regard. If we do use sub-headings 
for the methods section, these same sub-headings may also be used in the 
results section, and thereby improve the readability of the paper.

In practice, across genre, and even prior to the recent emergence of 
content guidelines, successful writers have characteristically incorporated 
into their methods sections three “moves” which parallel the recommendations 
of the Uniform Requirements. These moves are (i) identifying the source of 
data and the method adopted in collecting them; (ii) describing the experi-
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mental procedures and methods adopted in the processing of data and 
(iii) describing the procedures adopted in the analysis, including statistical 
analysis, of data (3). In writing our own methods section, we would be wise 
to follow this pattern, and fi t our content to the sequence of moves.

Move 1 of the methods section identifi es the nature and source of the 
cells, animals or people we are studying, for example “Experiments were 
performed on 8 urethane-anesthetized adult male Wistar rats aged 8 to 
12 weeks and weighing 360 to 430 g.” In basic scientifi c studies, it is not 
unusual to name the company, laboratory or colleague who provided the 
cells, animals or other materials. In clinical studies, we defi ne the demo-
graphic characteristics of our subjects, as in the following example: “34 
patients (16 females and 18 males) aged 24 to 32 years (mean 28 ± 2years) 
were recruited into a randomized, crossover trial of …” If the subjects 
belonged to a particular group, rather than being recruited from the popu-
lation at large, the defi ning features of the group should be specifi ed. For 
example, we might say “Subjects were recruited from among the student 
population of …” or “Subjects were recruited from patients who visited the 
outpatient facility …”

In as much as we are reporting work previously performed, it is the nor-
mal practice to use the past tense throughout the methods section, as dem-
onstrated in the examples above. Also, note the preference for the passive 
voice: “patients … were recruited” not “we recruited patients”. Frequent 
use of the passive voice is conventional in the methods section.

In the past, authors might have separately listed the inclusion and exclu-
sion criteria for human subjects. According to the most recent version of the 
Uniform Requirements, this is not required and many authors fi nd it conve-
nient to bundle inclusion and exclusion criteria into a single statement.

In Move 2 of the methods section, we introduce the actual experimental 
methods including gathering and processing of data. This move therefore 
represents the main substance of the methods section. Experimental steps 
are presented sequentially with generous use of temporal adverbials to ori-
ent the reader in time. For example, we may have sentences such as “Next, 
sections were incubated for 1 hour at 4°C in phosphate buffer …” Despite 
the “cook book” nature of this section, authors almost invariably avoid an 
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outright listing of steps, but rather use conjuncts to construct a more reader-
friendly narrative of the experimental protocol.

Where we are employing methods developed by others, we will want 
to cite the original papers. This will help us to economize on our  writing, 
since we will not need to repeat in detail each step of the methodology. 
Hence, we often see sentences such as “Specimens were prepared for 
 histological examination as described previously (3).” Of course, any 
modifi cations of the cited methodology will need to be detailed and jus-
tifi ed. However, in general, the methods section of a paper will have few 
(and perhaps no) citations.

As methods in different subspecialties of biomedicine are quite dis-
tinct, so is the vocabulary of respective papers. In particular, the nouns 
(substances and devices) and verbs are likely to be quite different in, for 
example, molecular biology versus pathology. Nonetheless, certain methods 
verbs crop up frequently across the genres (15). These are: analyse, apply, 
assess, carry out, collect, determine, evaluate, examine, follow, measure, 
observe, obtain, perform, receive, study, take, treat, use.

Interestingly, “treat” is more common in reference to cells and animals 
rather than individual people (15). Consequently, for whatever reason, 
authors are likely to say “The mice were treated with…” but, “The patients 
received treatment.” General procedural verbs, such as “perform” and 
“carry out” are often used early in the methods section, even in Move 1, to 
introduce the experimental protocol (15). “Collect,” “obtain” and “take” are 
used in the context of gathering specimens, for example “Blood samples 
were obtained on days 1, 5 and 7 of the study.” As in Move 1 of the methods 
section, in Move 2 the past tense and passive voice predominate (3), and the 
tense of main verbs seldom changes within one paragraph.

Move 3 details the analysis of data, and so is not present in those obser-
vational papers which rely purely on raw data. As there is a mathematical 
character to this move, authors often pause to defi ne (or refi ne) key vari-
ables. Thus, we have sentences such as “In this study, the neonatal period 
was defi ned as the period from …”

Where statistical analysis is used, tests are named and criteria for sig-
nifi cance are usually stated. For example, we might see “Pretreatment and 
post-treatment data were compared via the paired t-test, when data were 
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distributed normally, and via the Wilcoxon signed rank test, when data 
were not distributed normally. A p value of .05 was used as the threshold for 
statistical signifi cance.”

The three moves of the methods section thus take us from the introduc-
tion of the source of our data – cells, animals or humans – to the processed 
data which will be presented in the results section of our paper.

Key Points

1. The methods section provides suffi cient detail that a knowledgeable 
researcher could duplicate the study and a knowledgeable reader could 
judge internal and external validity.

2. This is normally accomplished in three “moves” in the following 
sequence:

Identifying the source of data and the method adopted in collecting • 
them
Describing the experimental procedures and methods adopted in • 
the processing of data
Describing the procedures adopted in the analysis (including statis-• 
tical analysis) of data



1

One of the fundamental rules of English composition is that the important 
words should come at the beginning of the sentence. Rarely, we will save up 
an important word until the very end of the sentence, and this can have quite 
a dramatic affect. However, this kind of device can only be used sparingly 
or it looses its impact. Biomedical writing follows the convention of general 
English, and so at the very beginning of the sentence we usually get a clear 
signal of what the sentence is about. Thus, many (but not all) sentences can 
be written in one of two ways. Consider the following two examples:
1. We incubated the slides overnight at room temperature in a polyclonal 

rabbit anti-rat erythrocyte antibody.
2. The slides were incubated by us overnight at room temperature in a 

polyclonal rabbit anti-rat erythrocyte antibody.

Both sentences are grammatically correct and provide the same information. 
However, in the fi rst sentence the word “we” is the subject. In the second sen-
tence, “slides” is the subject and the researchers, represented as “us”, become what is 
called the agent. In fact, the passive voice usually takes precisely this format:

The Passive Voice and I7

subject + auxiliary verb + main verb (ed) + by + agent

The scientist  performed the experiment.

 The experiment was performed by the scientist.

subject object 

subject agent 
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Sentence 1 expresses the action “incubated” in the active voice, but in sen-
tence 2 the verb explodes into three words, “were incubated by”. Accord-
ing to convention, the topic of sentence 1 is the researchers – “we”, while 
sentence 2 is about “the slides”. Which construction do you think better 
represents the intention of the authors?

Usually the active voice is thought to provide a more direct expression, 
and is a shorter sentence. Therefore, it is the preferred form in speaking and 
general writing. In fact, about 99% of general English sentences are written 
in the active voice. In scientifi c writing, however, the passive voice is quite 
common. For example, the passive voice accounts for about 33% of sen-
tences in the nursing literature, 36% of sentences in the infectious diseases 
literature and more than 50% of sentences in the public health literature. 
The passive voice is especially common in the methods sections of papers 
and can make up more than 60% of main verbs (10). This proportion is so 
vastly different from general English that there must be a good reason for 
this convention.

Sentence 2 above will serve as a good example to explain the appeal of 
the passive voice. We have written it as:

“The slides were incubated by us overnight at room temperature in 
a polyclonal rabbit anti-rat erythrocyte antibody.”

In fact, this is somewhat contrived. The actual published sentence read:
“The slides were incubated overnight at room temperature in a 
polyclonal rabbit anti-rat erythrocyte antibody.”

The agent “by us” was eliminated in the published sentence. Therefore, the 
sentence was as short and readable as if it had been written in the active 
voice. This elimination of the agent happens in more than 80% of passive 
sentences in the biomedical literature, as in the following examples:

Patients with mild to severe COPD • were recruited from the respiratory 
department.
Adult hemodialysis patients • were selected using a computer generated list.
This case-control study • was conducted in Kyoto University Hospital.
The patients with tube feeding • were randomized to receive one of two 
regimes.
Newborn information • was obtained from birth records.
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Hence, the argument that the active voice is more direct and readable does 
not hold up in practice. In research reports, and especially in the methods 
section, scientists report their own work. Including self reference – “we” – as 
the subject of an active voice sentence, or “by us” as the agent in a passive 
voice sentence is unnecessary and would be burdensome to the reader.

Additionally, in biomedical writing authors frequently begin their sen-
tences with a word or phrase which announces the theme of the sentence. 
In the methods section, this word or phrase is most often the actual focus of 
the research – the cell, the rat or the patient, or a procedure – the selection, 
the treatment, the analysis (16). The sentences below illustrate this point:

Quality of life•  was measured by …
Head injury•  was defi ned by …

In each instance, the theme of the sentence is absolutely clear from the out-
set. Hence, the passive voice gives better service than the active voice on two 
counts. First, the construction of the passive voice places the focus of research 
activity at the beginning of the sentence and unmistakably announces the 
theme. Secondly, unnecessary self-reference by the author is avoided.

In fact, referring to ourselves directly – using “I” or “We” – is quite 
unusual and may even be considered bad form in the hard sciences (17). 
In other fields, writers may trade on their fame to establish claims, and 
so reference to themselves may render an argument more credible. How-
ever, in the biomedical arena, taking the personality out of our writing 
actually makes our manuscript more engaging and convincing to our 
readership (17). Thus, the pronoun “I” is virtually absent from biomedical 
papers, and “we” makes only a rare appearance in the methods section 
when it is necessary to accentuate some distinctive feature of our protocol (18).

The convention of impersonality is so strong in the biomedical literature 
that when we cannot fi nd a passive sentence construction which fi ts our 
needs, we may go to what might be called “pseudo-passive” devices (18). For 
example, rather than “The researchers gave treatment to the patients …” we 
will see “The patients received treatment …”. The verb “received” is in the 
active voice, but achieves the important task of rendering the researchers 
invisible. Here are some other examples using this popular verb:
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They • received ambulatory oxygen …
…randomized • to receive either half-solid enteral nutriments …
Those who • received care for chronic neurologic sequelae were not 
included.

Similarly, “Vaccination resulted in the development of immunity in …” 
deliberately eliminates reference to whoever performed the act of vaccination. 
It is not uncommon to fi nd such instances where inanimate objects or 
abstractions are almost given human-like volition.

Hence, various devices are used by successful authors to draw attention 
away from themselves and towards the act of research. This is a striking 
feature of biomedical writing and apparently serves an important role in 
establishing a relationship of trust between writer and reader.

Key Points

1. The passive voice is used much more often in biomedical writing than 
in general English, and it is the most prevalent form of the main verb 
in the methods sections of papers.

2. This use of the passive voice is appropriate and effective in conveying 
meaning with clarity. In particular, it is a useful device in establishing 
the research act as the theme of sentences.

3. Where a passive construction is not convenient, writers may resort to 
“pseudo-passive” devices.

4. Reference to self is uncommon, and the pronoun “I” is almost absent 
from biomedical writing.

5. Collectively, these conventions render biomedical writing more engag-
ing and convincing to a scientifi c readership.



1

The results section of our paper ought to be the easiest section to write, 
and actually this often turns out to be the case, especially if we have been 
true to the purpose of our study and have rigorously tested our research 
hypothesis.

The results section of the paper should also be the most objective 
section. It presents the unadorned data with a minimum amount of expla-
nation. This allows the reader to form their own judgments about the 
meaning of the results. Certainly, if our study is exploratory, rather than 
challenging a dichotomous hypothesis, a modicum of interpretation may be 
useful to keep the reader on track. However, to the greatest extent possible, 
explanations and interpretations should be kept for the discussion section.

The Uniform Requirements tell us that we need to think of the most 
logical sequence in which to present our data, and this is often (but not 
invariably) the sequence in which results were actually obtained in our study. 
Since the results are the informative core of the paper, this section needs to 
set out our observations in adequate detail and in a form which facilitates 
interpretation. Content guidelines, such as CONSORT and STARD, are quite 
clear about the information which ought to be included in manuscripts. 
However, detailed genre-specific guidelines for basic scientific studies 
have yet to emerge, and in part this might be due to an assumption that the 
contents of the results section ought to be obvious. In practice, however, 
this assumption is not always correct. Increasingly, basic scientifi c studies 
are relying upon the processing of information, so that there is a tendency 
to omit raw data for economy’s sake. Better journals, however, will insist on 
seeing at least representative examples of raw data – the real results – and 
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will want to see how computed values are derived from these data (with the 
appropriate number of signifi cant fi gures).

We may want to present more than one analysis of our data, even if the 
interpretations of these analyses are inconsistent in some way. While one 
might be inclined to think that this would undermine a paper, in fact it 
tends to engage readers by inviting them to consider the data for themselves 
and settle on their own conclusions. Even so, we will want to be clear about 
which analyses were planned and which were post hoc.

It is often useful to present data in tables or fi gures. However, we need to 
be conservative. Tables with too much data are diffi cult to comprehend, and 
such data may be better served by a graph. Furthermore, we should not use 
tables and graphs when it is possible to present the same data with clarity 
within the text of the paper.

The items comprising the contents of the results section therefore seem 
easy enough to determine. Furthermore, not only is the content straightfor-
ward, but also the style used by successful writers is quite simple and direct. 
Normally, the results section consists of only one or two “moves”. The ubiq-
uitous move is the presentation of observations which were consistent with 
our expectations or hypothesis. Additionally, some papers include a second 
move which presents our inconsistent observations (3).

The fi rst move of the results section often has an introductory statement 
which summarizes the observations or orients the reader to the text to 
follow; for example “The clinical outcomes at 1, 3 and 6 months are pre-
sented below.” This is then followed by characteristic cycles, each composed 
of three steps (19). The three steps are:
1. A metatextual expression referring to later text or a visual element; e.g. 

“Mean blood pressures for the two groups are shown in fi g. 1.”
2. A statement of the results; e.g. “The treatment group had lower mean 

arterial pressure than the control group.”
3. A substantiation or reiteration of the results; e.g. “At 3 months, MAP in 

the treatment group was 10 ± 3 mmHg lower than in the control group 
(p £ 0.01).”

Step one is directing the readers’ attention to text which exists below or to 
data which exists in an accompanying illustration or table. Hence, the con-
stituent sentences are written in the present tense. The active and passive 
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voice are used with approximately the same frequency. Thus, we might see 
either, “The data are shown in fi gure 2” or “Figure 2 shows the data.”

Step 2 is the actual statement of results obtained when the research was 
performed, and so is almost invariably written in the past tense. The passive 
voice is conventional in this element of the results. Whereas step 1 is achieved 
in a single sentence, or even in a single phrase, step 2 is more substantial and 
makes up more than three quarters of the text in results sections.

Step 3 is also characterized by the past tense and the passive voice. 
It may contain details to substantiate step 2. There may also be evaluative 
expressions which perhaps are intended to encourage certain interpretations 
of the data, for example “As expected, blood pressure dropped following 
administration of propranolol” begs the question of who was doing the 
expecting (and whether readers are allowed to expect other outcomes).

The cycle of three steps is repeated as the authors work through all of their 
data. In basic scientifi c papers, the progression of cycles usually follows the 
chronology of the methods. In a physiological study for example, cycles might 
trace an animal’s heart rate or blood pressure over a period of hours and in 
response to various stimuli. In epidemiological and clinical studies, on the 
other hand, the successive cycles may deal with different cohorts who actually 
went through the investigation concurrently. For example, the fi rst cycle may 
deal with outcomes for patients who had certain risk factors. Then the second 
cycle might deal with patients who did not have those risk factors.

The fl ow from one cycle to the next may be facilitated by conjunc-
tive expressions such as “On the other hand, at follow up the advantage of 
 combined therapy was not so evident.” Cycles may also be introduced by pro-
cedural phrases or sentences which serve to remind the reader of the meth-
ods; for example “In the second group, which commenced rehabilitation on 
day 2 following surgery, recovery of function was signifi cantly better.” Such 
procedural sentences frequently make use of the verbs “perform”, “assess”, 
“apply” and “investigate”, and characteristically use the passive voice (19). We 
also occasionally encounter sentences describing modifi cations of procedures, 
especially in physiological papers, and CONSORT actually specifi es that we 
should describe an deviations from our planned protocol in clinical trials.

Move 2, when present, is likely to follow the same steps as Move 1, but is 
more abbreviated. Although “negative” results (results not consistent with 
our expectations or hypothesis) may be important to our understanding 
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of clinical or basic scientifi c issues, they make rather fl at reading and can-
not constitute a substantial portion of the results section. Even when such 
observations do not represent an experimental failure, it is hard to escape 
the implication that if our original research plan had been better thought 
out, our observations would have been a better match for our expectations.

Key Points

1. The results section presents the unadorned data with a minimum of 
discussion.

2. The results section invariably contains a move which presents those 
data which were consistent with the research hypothesis or our expec-
tations. Additionally, there may be a second move which discusses 
results which were not consistent with the hypothesis or expectations.

3. Normally, a move contains cycles of three steps: (i) referring to the data 
(often in an accompanying fi gure); (ii) stating the results and (iii) sub-
stantiating or reiterating the results.



1

Case studies are retrospective studies in which observations were made 
in the course of interventions. Hence, the IMRAD format of experimental 
studies is not appropriate. In case studies, we make certain observations 
(what we would normally think of as “results”) and then we provide some 
intervention, which we are inclined to think of as “methods”. In case studies, 
these two portions of the report are presented in sections which may be 
termed “Case Presentation” and “Management and Outcome.”

In the Case Presentation, we fi rst describe the complaint that brought 
the patient to us. For example, we often see sentences such as “A 45 year 
old mother of 2 presented with recurrent right upper quadrant abdominal 
pain.” The pattern of “[patient] … presented with … [complaint]” may 
seem a bit hackneyed, but it is an effi cient and comprehensible way to intro-
duce the case.

Next, we introduce the important information that we obtained from 
our history-taking. It is often helpful to use the patient’s own words. We 
don’t need to include every detail – just the information that helped us to 
settle on our diagnosis. Also, we should try to present patient information 
in a narrative form – full sentences which effi ciently summarize the results 
of our questioning. In our own clinical practices, the history usually leads to 
a differential diagnosis – a short list of the most likely diseases or disorders 
underlying the patient’s symptoms. We may or may not choose to include 
this list at the end of this section of the case presentation.

The next step is to describe the results of our clinical examination. 
Again, we should write in an effi cient narrative style, restricting ourselves 
to the relevant information. For example, if the patient came in suffering 
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from an acute whiplash injury we probably don’t need to be told that their 
temperature was normal, and we certainly don’t need to be told that it was 
37°C. That is not to say that we shouldn’t be taking patients’ temperatures 
in our practices – it simply means that such information does not help the 
case report.

If we are using a named test, for example the “Jackson test”, it is best to 
both name and describe the test (since some people may know the test by a 
different name). Also, we should describe the actual results, since there may 
be some confusion about what constitutes a “positive”or “negative” result. 
Similarly, if we are presenting laboratory results, it is useful to provide the 
lab’s normal values, since these may vary.

Based on the history and examination of the patient, we will have arrived 
at an assessment/diagnosis which is the basis for our management plan. In 
the “Management and Outcome” section of our paper, we set out clearly the 
plan for care, the care which was actually provided, and the outcome.

In describing our management, it is important for the reader to know 
how long the patient was under care (how many weeks or months) and how 
many times they were treated. Additionally, we should be as specifi c as pos-
sible in describing the treatment that we used. It does not help the reader 
to simply say that the patient received physical therapy. Specifi cally, what 
modalities did we use?

The patient’s reports of improvement (or worsening) are useful. How-
ever, whenever possible we should try to use a well-validated method of 
measuring their improvement. For example, we might use data from visual 
analogue scales (VAS) for pain, or a journal of medication usage. If this 
information can be summarized in a table, or better yet a chart, it is more 
easily absorbed by the reader.

This portion of our case study might conclude with an indication of how 
and why treatment fi nished. Did we discharge the patient, and if so, why? 
Did the patient decide to terminate care? Did we refer the patient to another 
practitioner.

Case reports are often written by fi eld practitioners with no experience 
in experimental research. They are frequently novice writers who may be 
inclined to use scientifi c jargon or include excessive detail, perhaps feeling 
that this will add credibility. Case reports, however, are founded on trust 
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between colleagues – by their nature they document irreproducible events. It 
is their unpretentious manner and leanness of writing which engage readers.

Key Points

1. Reporting of case studies or case series normally does not follow the 
IMRAD format.

2. The value of case studies lays within the details concerning the indi-
vidual patients and interventions, but unnecessary detail and scientifi c 
jargon will not engage readers.



1

The discussion may be the most challenging part of the paper to write, since 
we have to make sense of results which are seldom exactly as anticipated. 
Many papers fall apart in the discussion as writers struggle to fi nd clarity in 
their results. It is at this point that the wisdom of a dichotomous (yes or no) 
hypothesis becomes obvious.

In order to avoid diffi culty, the discussion should focus on the results of 
the current study and not extrapolate too broadly. Individual studies tend 
to make incremental advances in knowledge, and it is understood that ques-
tions will remain to be answered by future studies. On the other hand, an 
effort must be made to relate the fi ndings of the current work to established 
knowledge and current theories. This is where the average reader looks for 
value – in the synthesis of new information to create a broader understand-
ing of a particular area of science.

In general, the discussion section therefore consists of three moves (3). 
These are:
1. Highlighting the Overall Research Outcome
2. Explaining Specifi c Research Outcomes
3. Stating Research Conclusions

Move 1 of the discussion is often an explicit affi rmation that the researchers 
performed the experiments that they set out to perform, or answered their 
research question. The move may consist of a single sentence following this 
sort of model:

Writing an Eff ective Discussion10
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“This study investigated the effect of … on …”
or

“This study investigated the effectiveness of … in [verb] + ing”

For example, we may see “This study investigated the effect of a commu-
nity-based educational program on quality of life among patients suffer-
ing from Parkinsonism.” There does not need to be reference to the actual 
results – in this case, whether or not the intervention was successful – 
simply that the study was completed.

Move 2 of the discussion is much more extensive, reviewing and explain-
ing the results in detail. This is achieved in a number of steps as follows:
 (i) A reiteration of the main observations; e.g. “This study found that a 

community-based educational program improved the quality of life 
of patients with Parkinsonism.” As the study has been completed, the 
statement is characteristically in the past tense. Alternatively, we may 
fi nd statements such as “These fi ndings suggest that a community-
based educational program can improve the quality of life of patients 
with Parkinsonism.” As the fi ndings persist after completion of the 
study, this example uses the present tense. Both of our examples use 
the structure [verb] + that …

 (ii) The second step in Move 2 is an explicit statement of the signifi cance of 
the results; for example “The importance of these fi ndings is that …” or 
“A signifi cant outcome of this study is that…” Both of these examples are 
written in the present tense as is characteristic of this step.

 (iii) The third step justifi es the results by confi rming that the methods 
were appropriate to the research question. For example, we see sen-
tences such as “Permanent implantation of electrodes was thus nec-
essary to achieve reproducible recordings in our study.”

 (iv) The fourth step compares and contrasts our new results with those of 
previous studies. This section is often introduced with a very explicit 
signal that we are juxtaposing our results against those of others. 
For example, we may say “Our findings are similar to those of 
Tanaka et al., who observed that …” or “The present study differs 
from previous studies in including…” This comparison is a crucial 
step in demonstrating how our study contributes to the common body 
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of knowledge. It essentially justifi es the performance of the research 
(and publication of the paper), and may represent a particularly vul-
nerable point for clinical studies (20).

 (v) The fi fth and fi nal step in Move 2 discusses the limitations in our 
paper and in those we have cited, including technical limitations 
imposed by the methods (for example the accuracy of diagnostic 
tests used in the study) and limitations on interpretation, includ-
ing external validity. Sentences may begin with explicit preparatory 
phrases: “Some limitations of the current study are the relatively 
small sample size and …”

Move 3 states our conclusions. This is done quite explicitly and is frequently sig-
naled by the use of words such as “conclusion” and “summary”. For example:

“In summary, the spinal cord undergoes viscoelastic relaxation 
during sustained compression.”
“In conclusion, the signifi cance of this study is that …”

This move most often provides the “yes or no” answer to our hypothesis, or 
makes the defi nitive statement about what the study has achieved. There is 
likely to be a statement of research questions which arise from this study, 
and therefore suggestions for further research, for example “What needs to 
be investigated further is whether or not …”

In clinical papers, there will be a statement of the implications for 
patient care. For example, we may suggest “The measures used in our study 
may help to identify treatment methods that…”

Key Points

1. The discussion consists of three moves: (i) Highlighting the Overall 
Research Outcome, (ii) Explaining Specifi c Research Outcomes and 
(iii) Stating Research Conclusions.

2. An essential function of the discussion is to place the results of the cur-
rent study within the context of current knowledge. This step is critical 
in justifying the study and justifying publication of the paper.



1

Less experienced writers often fi nd that too much of their discussion seems 
to be duplicating what they have already written. It is, in fact, a real challenge 
to place our own results in context without simply recycling the introduction 
(and methods and results). There are, of course, important parallels between 
the introduction and discussion, but there are also clear differences in 
discourse and style.

The introduction describes our understanding of the fi eld when we 
commenced our research (21) and proceeds from this broad perspective to 
the small niche which we wish to claim. The discussion proceeds in the 
opposite direction from our relatively small contribution to broader impli-
cations (11). Not surprisingly, therefore, the discussion is the most  heavily 
hedged section of our paper, making generous use of shields (especially 
modal verbs) and compound hedges, e.g. “These results seem to suggest 
that …” or “It appears reasonable to assume that …”

Of course, we may need to discuss certain key references from the intro-
duction and refer to certain details of our protocols and data, but we do not 
reiterate these sections at length. Furthermore, whereas the methods and 
results sections were essentially factual renditions of what was done and 
what happened, the discussion is argumentative (in the literary sense). This 
is where we try to persuade the reader. This very clear transition in styles is 
refl ected in the themes of our sentences. In the methods and results sections 
of our paper, the subjects of our sentences are the objects and procedures 
of research: patients, rats, cells and proteins; treatment, diagnosis, micros-
copy and so forth. In the discussion section, the themes of our sentences 
are largely abstractions refl ecting thought processes – not what we did or 

Is It a Discussion or a Systematic Review?11



48 Writing A Biomedical Research Paper

whom we did it to, but what we think about all of that (16). Commonly 
occurring themes of sentences are so called “epistemic nouns” including:

analysis(es), assumption, difference, distribution, evidence, fi nding, 
increase, levels, method, model, nature, observation, probabilities, 
proportion, rate, response, result(s), study(ies), variation, work.

The persuasive nature of this section is also signaled by the frequent use of 
adversative conjuncts such as “however” and “nevertheless”. Authors also 
try to infl uence readers with adverbials including “indeed”, “interestingly”, 
“(un)fortunately” and “importantly”.

Hence, the discussion is the persuasive counterpoint to the factual and 
quantitative methods and results sections of our paper.

Content guidelines such as CONSORT and STARD ask that we place our 
study in context and offer clinical implications. It has even been suggested 
that, for clinical papers, the discussion should include a systematic review 
incorporating the current results (20). In practice, however, this ideal has 
not achieved support in clinical or basic scientifi c writing. The discussion 
remains the persuasive, not the quantitative, heart of the paper.

Key Points

1. In terms of pattern of discourse and style, the discussion is quite dif-
ferent from the introduction. The introduction proceeds from a broad 
perspective to a narrow focus, whereas the discussion proceeds from 
restricted fi ndings to broad implications.

2. The methods and results sections of papers are quantitative, whereas 
the discussion is the persuasive core of the paper, as is refl ected in the 
themes of sentences and the choices of verbs.

3. In practice, the discussion does not present an extensive review of the 
literature, as this would be redundant of the introduction.



1

An abstract is a very concise overview of a study, usually appended to the begin-
ning of the full report. Although the abstract characteristically appears at the 
beginning of the paper, it is often (and probably ought to be) the last thing that 
we write. Like the title, the composition of the abstract should be undertaken 
thoughtfully with the view of winning over editors, reviewers and readers.

There are two broad divisions of abstract: narrative and structured. In the 
past, abstracts often took the form of a narrative: a continuous series of 
sentences which described the study from start to fi nish. While a narrative is 
perhaps easier to read, a lack of formal structure may mean that certain impor-
tant information is excluded. Hence, there is now a strong trend towards 
structured abstracts: abstracts with subdivisions each accorded certain content.

This movement is fueled by the need of research consumers to search 
large libraries of articles in order to fi nd the material which suits their par-
ticular requirements. Often, decisions about which articles to download 
and read are based on the contents of the abstract. Especially as electronic 
search engines are more often used to identify articles of interest, the con-
tent of abstracts becomes critical to improving access to relevant articles.

Concerning the content of abstracts, the Uniform Requirements have 
this to say:

The abstract should provide the context or background for the study and should 

state the study’s purposes, basic procedures (selection of study subjects or laboratory 

animals, observational and analytical methods), main fi ndings (giving specifi c effect 

sizes and their statistical signifi cance, if possible), and principal conclusions. It 

should emphasize new and important aspects of the study or observations.

Writing an Eff ective Abstract12
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These days, the majority of articles in high-impact journals use structured 
abstracts, and more than two thirds of these use the introduction, methods, 
results and discussion (IMRAD) format. It is often possible to copy and paste 
summary sentences from the text of the article for the introduction and discus-
sion portions of the abstract. The methods and results portions of the abstract 
will require some distillation of the corresponding sections of the study.

The other popular format for abstracts of clinical studies uses eight-
points: objective, design, setting, patients, interventions, main outcome 
measures, results and conclusions. It is not uncommon to see these sec-
tions written in point form rather than in full sentences (see the examples 
below) and the relevant information is stated very explicitly. Interestingly, 
the conclusions are often written in the present tense and active voice to 
emphasize their generalizability and the confi dence of the author. This is 
in contrast to the more circumspect writing found in the main text.

Examples

Objective

 i. We sought to determine the optimal dose of the selective endothelin A 
(ET(A) ) receptor antagonist sitaxsentan for the treatment of pulmo-
nary arterial hypertension (PAH).

 ii. Our objective was to determine the incidence of and patient/treatment fac-
tors associated with AOF in a large cohort of pediatric cancer survivors.

 iii. To determine the effects of CEE on breast cancers and mammographic 
fi ndings.

Design

 i. We conducted a retrospective cohort, multicenter study.
 ii. In this double-blind, placebo-controlled 18-week study, 247 PAH 

patients (idiopathic, or associated with connective tissue disease or 
congenital heart disease) were randomized.

iii. Prospective, double blind, randomised, placebo controlled trial.
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Setting
 i. The Alfred Hospital, Melbourne, Australia
 ii. Primary care, among a randomly selected group of general practitio-

ners in Christchurch, New Zealand
 iii. University hospital

Patients

 i. Forty older adults with symptomatic PAD and no history of diabetes 
or hypertension.

 ii Fifty-nine women aged 16–50 years presenting with a history of dysu-
ria and frequency in whom a dipstick test of midstream urine was neg-
ative for both nitrites and leucocytes. Participants with complicated 
urinary tract infection were excluded.

 iii Thirty patients on cardiopulmonary bypass undergoing coronary 
artery bypass grafting.

Interventions

 i. Ten milligrams of ramipril (n = 20) or placebo (n = 20) once daily for 
24 weeks. All patients completed the trial.

 ii. A dose of 0.625 mg/day of CEE or an identical-appearing placebo.
 iii. Patients received 5,000 units/kg intravenous urinary trypsin inhibitor 

(n = 15) or 0.9% saline (control, n = 15) immediately before aortic can-
nulation for cardiopulmonary bypass.

Main Outcome Measures

 i. The primary end point was change in 6 MW distance from baseline to 
week 18. Secondary end points included change in WHO FC, time to 
clinical worsening, and change in Borg dyspnea score.

 ii. Pain-free and maximum walking time were recorded during a stan-
dard treadmill test, and the standard Walking Impairment Question-
naire was administered.

 iii. Breast cancer incidence, tumor characteristics, and mammogram 
fi ndings.
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Results

 i. Regular non-aspirin and any NSAID use increased from 0% to 12% 
and 1% to 56% over time, respectively and was predicted by age, body 
mass index, alcohol consumption, medication use, coronary artery 
disease, gastrointestinal diseases, arthritis, hypertension, and head-
aches.

 ii. At week 18, patients treated with sitaxsentan 100 mg had an increased 
6MW distance compared with the placebo group (31.4 m, p = 0.03), and 
an improved WHO FC (p = 0.04).

 iii. After adjustment for the baseline pain-free walking time, mean pain-
free walking time after ramipril treatment was 227 s (95% CI, 175 s to 
278 s; p < 0.001) longer than that after placebo treatment.

Conclusions

 i. Treatment with the selective ET(A) receptor antagonist sitaxsentan, 
orally once daily at a dose of 100 mg, improves exercise capacity and 
WHO FC in PAH patients, with a low incidence of hepatic toxicity.

 ii. Ramipril improved pain-free and maximum walking time in some 
adults with symptomatic PAD.

 iii. HF risk decreased with chlorthalidone versus amlodipine or lisinopril 
use during year 1.

For review articles, a six-point format is also used: purpose, data sources, study 
selection, data extraction, results of data synthesis and conclusions. As review 
articles attempt to synthesize from many studies, the conclusions section of the 
abstract tends to be more hedged that in basic scientifi c and clinical studies.

Abstracts of case studies and case series often follow a different format:
Introduction: consisting of one or two sentences to summarize the entire 
article.
Case presentation: describing the history and results of any examinations 
performed. The processes of diagnosis and management are also described 
in this section.
Outcome: A straightforward record of the course of the patient’s complaint. 
Where possible, reference is made to any outcome measures that were used 
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to objectively demonstrate how the patient’s condition evolved through the 
course of management.
Conclusions: A brief assessment of the lessons learned from the case.

Structured abstracts obviously work best for well structured research, 
such as basic scientifi c studies, prospective clinical trials, structured reviews 
and meta-analyses. Well accepted formats have yet to emerge for abstracts 
of observational and qualitative studies.

Abstracts are intended to provide, economically and objectively, the 
main points of the article. Nonetheless, authors may insinuate evaluative 
expressions as part of the process of persuading readers of the value of their 
article (22). These persuasive devices include

Modifi ers of verbs

e.g. “Interestingly, these results point to …”

Evaluative nouns

e.g. “The importance/relevance of these fi ndings is …”

Modality, especially within the background and conclusions sections

e.g. “These results suggest that …”

Modal verbs occur somewhat less frequently in the abstract that in other 
portions of the report, and the passive voice is decidedly less common in 
the abstract (10). This may refl ect the need for economy in abstracts, which 
often have stringent limits on word count. This relative lack of hedging may 
also signal the desire of authors to make strong assertions in order to gain 
the attention of potential readers.

Key Points

1. The abstract provides an important opportunity to win over editors, 
reviewers and readers. This section of the paper deserves as much 
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thoughtful composition as any other section as it will often be the 
deciding factor in whether or not a paper is published or read.

2. Abstracts tend to be more direct and confi dent in their statements than 
other portions of the paper.



1

Especially for novice writers, the process of composing a manuscript can 
be quite exhausting. When we have fi nally completed our paper, it is, in our 
minds, as good as we can make it and we are justifi ably proud and relieved. 
However, we must also realize that what we have in our hands is an unpublished 
manuscript. All of our work is wasted unless we can convince a journal to 
publish our paper. Therefore it is important to maintain our focus and give 
full attention to the processes involved in shepherding our paper through 
submission and review to successful publication.

Fortunately, there are no mysteries to the process of paper submission. 
The Uniform Requirements contain detailed instructions on the prepa-
ration of manuscripts, and these guidelines, with perhaps some minor 
amendments, have been adopted by the overwhelming majority of biomed-
ical journals. In fact, the Uniform Requirements may actually contain more 
detail that we need; for example instructions on the order in which to layout 
text, references, tables and fi gures. This excess of detail arises because the 
Uniform Requirements were developed for an age when manuscripts were 
still submitted in paper form. These days, almost all journals accept elec-
tronic submissions and many make electronic submission mandatory. Not 
only does this speed up the review process, but it means that much of the 
detail of submission can be left up to the computer. For these reasons, it is a 
good idea early in the process of writing to check with the journal web site 
and see how they can assist with submission.

These days, submitting a paper normally means going to the journal’s 
home page and logging on through an area for authors. The author is asked 
to register and obtain a user identifi cation and password. This is best done 
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well in advance of submission, since it permits us to become familiar with 
our target journal’s processes and this can save us a lot of work later. Also, 
the process of registering as an author can be somewhat time-consuming 
and we may not have the energy to do this and submit our manuscript all 
in one session.

Once we begin the process of manuscript submission, we do not need 
to complete it all at once. We can log on and off as often as necessary, 
submitting individual sections of our paper as they are completed. We can 
also withdraw previously submitted fi les and substitute new ones as neces-
sary. In many instances, we can copy the text from our own fi les and paste 
it into a template on the journal web site. The journal’s system will then 
automatically convert the text to the appropriate font and size, indenting 
and spacing according to their style and so saving us a great deal of work. 
When all of this is done and we are completely satisfi ed with our paper, we 
are then able to submit it for review. In practice this usually means inform-
ing the system that we are ready to submit, at which point the system will 
generate a draft, usually in pdf format. This gives us a fi nal chance to see 
the manuscript in exactly the form that the editor and reviewers will see it. 
Almost invariably, we will fi nd some minor typographical errors or awk-
ward phraseology that we will choose to correct. Then we approve the sub-
mission and off it goes to the editor for review.

The process of review may seem an opaque and stressful experience 
for authors as the fate of their manuscript is decided by often-anonymous 
reviewers. However, a familiarity with the normal events of review can make 
the whole process easier to navigate. The actual steps will be determined 
by each journal. With small journals the entire process may fall to a single 
editor and a handful of reviewers operating in rather an ad hoc manner. 
Higher-impact journals will have stricter standard operating procedures 
administered by a hierarchy of editorial staff.

In the past, submitted manuscripts may have taken months to review, and 
during that time the author had no sense of what had become of their work. 
These days it is often possible to track the progress of a submission through 
the journal’s web site, and so there is less mystery involved. Also, the entire 
process generally proceeds more effi ciently these days. At the larger jour-
nals, submitted manuscripts are received and screened by a handling editor 
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who may make a preliminary judgement based only on reading the abstract. 
In this way, the handling editor may make a quick decision not to accept 
articles which are not suffi ciently original, interesting or central to the scope 
of the journal. It may seem severe to the author to have laboured months on 
a manuscript and then have it rejected within days or even hours of sub-
mission. However, it also means that the authors can quickly submit their 
manuscript to a more appropriate journal without having to wait months 
(during which time their research may become dated). If the article survives 
that fi rst screening, the handling editor will likely read the entire manuscript 
and again make a judgement on suitability for the journal. They may also 
recognize important scientifi c errors which make a paper unacceptable.

If our manuscript survives this process, it will be sent out for external 
review, usually by two or three reviewers with expertise in the area of the 
paper. At the better journals, about 2/3 s of submissions have already been 
eliminated by this point.

Reviewers are unpaid and busy colleagues who nonetheless volunteer 
their efforts in order to assist journals. When they and the authors have 
both done their jobs, a good paper is improved and everyone benefi ts. How-
ever, reviewers are generally in short supply, and journals struggle to fi nd 
qualifi ed experts. For this reason, you may be asked to nominate your own 
reviewers. This has benefi ts for all. Author-nominated reviewers are often 
experts in the fi eld, and provide reviews of good quality – comparable to 
those of reviewers nominated by the journal (23). On the other hand, and 
not surprisingly, they are generally more sympathetic in their recommen-
dations about acceptance of a submission. For these reasons, if a journal 
gives us the opportunity to nominate our own reviewers, we should defi -
nitely take advantage of this option.

Historically, authors have been blinded to the identity of reviewers and 
reviewers have generally not been told the identity of authors. This seems 
like a system which would facilitate fairness. It protects reviewers from 
intimidation, just as it shield authors who may have produced a less than 
perfect fi rst draft. There is also clear evidence that knowledge of author 
identity or affi liation infl uences the judgement of reviewers (24). Thus, 
blinding seems like a good idea, but in fact has mixed success. The truth 
is that reviewers, being familiar with who is doing what within their fi eld, 
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can often guess the identities of authors so that anonymity is one-sided 
(25). This clearly places authors at a disadvantage. Thus, more recently a 
number of journals have moved towards open review in which both authors 
and reviewers are identifi ed. There is good evidence that such open review 
improves the quality of reviews and, happily for authors, results in more 
sympathetic recommendations.

Most often, reviewers will make recommendations for some revision of 
a manuscript. For many authors this is a very positive experience as they 
have the benefi t of expert opinion which can save them from publishing 
fl awed science or a poorly formulated paper. On the other hand, very severe 
criticisms will result in a paper being rejected or the authors being required 
to make major revisions. Only rarely is a paper accepted without any rec-
ommendations for revision. On the basis of the reviewers’ comments, the 
editor(s) will then make a decision about the disposition of the paper.

Normally, when reviewers are recruited, they are asked to commit to 
completing their work within a period of time – perhaps 3 weeks. If they feel 
that they cannot satisfy this requirement, the editor will look for an alter-
native reviewer. All of this means that by the time two or three  reviewers 
have been recruited and have completed their work, 6 or 8 weeks may have 
passed since submission. For anxious authors, this seems interminable, but 
the process is not fi nished yet.

Even a good, publishable paper may not be published if a journal is 
overwhelmed with high-quality submissions. This is the case with the better 
journals. Therefore editorial staff may discuss their acceptable papers and 
decide which are of highest merit. Of course, the scientifi c quality of a paper 
is very important. However, much consideration is also given to the impor-
tance of the fi ndings and their relevance to the mission of the journal (26).

A signifi cant challenge for all authors is knowing how to respond to 
reviewers’ criticisms. Initially, it is hard not to take offence at some com-
ments. After all, we have normally put a great deal of effort into our writing 
and have been hoping for a favourable reception. It is therefore important to 
take a dispassionate view of reviewers’ comments and even attempt to fi nd 
the positive aspects. Especially if two or three reviewers have identifi ed the 
same weakness in our paper, we can be fairly certain that the fault is ours, not 
theirs. Furthermore, even if we conclude that a particular comment is overly 
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harsh, the most effi cient route to publication is to try to satisfy the reviewer. 
We do not want to be intimidated into publishing incorrect results or con-
clusions, but reviewers are in short supply, whereas many journals have an 
overabundance of aspiring authors. For this reason, editors would rather 
see revisions than rebuttals to reviewers’ comments. If one truly wishes to 
argue some point, it is best to be well armed with referenced evidence.

For non-native English speakers, the quality of science may be less of an 
issue than the matter of constructing convincing arguments. In part, this has 
to do with concrete issues of spelling and grammar, but also involves con-
ventions of discourse which may be infl uenced by socio-cultural sensitivi-
ties (6). In other words, the way in which something is normally expressed 
in our own language may be overly abrupt or obtuse when translated into 
English. Many editors make allowance for these differences, and it is not 
necessary to have native-like English fl uency in order to be published, even 
in the better journals. Nonetheless, the better the English is, the more likely 
the paper is to be accepted. Particularly if a paper has been returned with 
comments on the language, these must be addressed as seriously as com-
ments on scientifi c matters.

Key Points

1. Articles may be quickly rejected solely on the merit of the abstract and 
so authors need to put much effort into crafting an abstract which will 
appeal to their target journal.

2. If permitted, it is benefi cial to the authors to nominate their own 
reviewers. This increases the likelihood of acceptance without under-
mining the quality of the review.

3. Rebuttals to reviewers’ comments are less productive than compliant 
revisions.
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This book is about biomedical writing – the expression of the experience 
of our research culture through our biomedical language. Most of us who 
publish in biomedicine are not native English speakers, but it is we who have 
stewardship over our language. Biomedical language is suffi ciently distinc-
tive that it is largely incomprehensible to most native English  speakers. Apart 
from an extensive and esoteric vocabulary, there are, as we have seen in the 
preceding chapters, particular conventions in grammar and discourse. All 
of us who wish to enjoy success in this unique language – whether we are 
native English speakers or not – need to undertake serious, enjoyable study 
of this rich medium. Knowledge of our shared biomedical language is an 
incredibly powerful tool for turning marginal biomedical writing into solid, 
convincing discourse. This book began with the assumption that we are all 
learners, but as stewards of the language, we also have the wonderful oppor-
tunity to invent and improve on our developing language.
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