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1.0 Introduction to Biomedical Research Writing
This handbook is designed for biomedical scientists and healthcare professionals who need to publish

their research in English. It surveys the structure of each section of clinical and basic biomedical
science journal articles and texts for correspondence with journal editors.

1.1 Types of Biomedical Texts

The following tables list the most common biomedical research texts. They indicate where to get more
information about writing each type of text in this book or other sources.

1.1.1 Published Texts

Published texts include all kinds of material found in journals and at conferences.

Full-length journal articles Research articles with the traditional IMRD structure are
covered in chapters 2-5.

Shorter research reports Shorter articles follow the same structure as full-length ones.
They have different names in different journals: fletters,0
freports,ofbrief communications,detc. There is no rule for the
length of full-length vs. shorter papers. The short papers in one
journal may be equal in length to the longer papers in another
journal.

Review A review does not report on new research. Instead, it surveys a
group of articles on one topic and provides a summary and
analysis of the topic.

Case reports A case report tells the story of a rare clinical diagnosis or
treatment. See chapter 7.

Case reviews Case reviews survey a large number of clinical cases.

Critiques of other articles When authors make an error in published journal texts, another
author can provide a short critique in the following issue of the
journal. These are often called fietters to the editor.0

Other journal content Journals and professional newsletters accept all kinds of other
short articles: opinions, news reports, policy recommendations,
even photos and video.

Posters Posters have become another version of the shorter research
report or conference proceedings. See chapters 2-5 for general
information about writing up your research.

Presentation Slides Creating well-designed and well-written slides with PowerPoint
or other software is challenging. See this website for some good
tips: http://writing.engr.psu.edu/slides.html .

Theses and dissertations When students must write a research paper to graduate with a
Master® or doctoral degree, the requirements are usually similar
to writing one or more journal articles. One major difference is
that students are expected to provide more background
information, such as definitions of key terms, and survey the
literature more thoroughly in order to prove knowledge of the
field. However, most of the content of chapters 2-5 should be
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applicable to dissertation writing. In addition, there are many
books on the market that cover theses and dissertations in more
detail.

1.1.2 AHiddeno Text s

These texts are fhiddenobecause they are not published and it is sometimes difficult to find good

examples.

Submission letters

When sending a text to a journal for publication, this letter or
email provides basic information to the journal editors. See
chapter 8.

Reviewer comments

Senior scholars write comments when they review articles for
journal publication.

Response to reviewers

The article other must then respond to the reviewer& comments.
See chapter 8.

Conference proposals

In the sciences, conference proposals (written before
acceptance) and conference abstracts (often written after
acceptance) have much in common with journal article abstracts
and short journal articles. For more details, refer to chapter 5 on
abstracts.

Application letters and
resumes/CVs

Writing cover letters and CVs for job and school applications is a
common challenge. However, they are not covered in this book
because there are a number of excellent online sources of
advice and examples. See the Chronicle of Higher Education
CV Doctor articles, for example:
http://chronicle.com/jobs/tools/cvdoctor/2007/

Other professional
correspondence

Every scientist or healthcare professional must write other kinds
of formal email, such as recommendations and requests for
recommendation. There are also lab equipment and supply
ordering, requests to other scholars to share data or specimens,
grant applications, and correspondence with government
agencies. Follow the general letter and email writing guidelines
in chapter 8.
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1.2 The Parts of a Journal Article

A traditional journal article in the sciences consists of four parts: Introduction, Methods, Results, and
Discussion/Conclusion (IMRD). One way to approach these sections is to consider the purpose of
each. Here are the questions you should try to answer in the abstract and again in more detail in the
rest of the article:

Why do we care about the problem and the results?

What problem are you trying to solve?

How did you go about solving or making progress on the problem?
What 6s the answer ?

What are the implications of your answer?

=A =8 =8 -8 A

~

Introduction: establishes the
. background of the paper, the
General Introduction nature of the research
problem, the importance of the
topic, or the newness of the

research.
\ J

~

00

-
Purpose Purpose: indicates purpose,
thesis or hypothesis, outlines
the intention behind the paper. )

Methods: provides information

Specific Methods on deS|g_n, procedures,
assumptions, approach, data,
etc.

=] Results (Product): states main

Results findings or results, the argument, or
what was accomplished.

Discussion/Conclusion: interprets
or extends results beyond scope or
paper, draws inferences, points to
applications or wider implications or
recommendations

Discussion/
Conclusion

General
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2.0 The Method s Section

Most science writers start with the methodss ect i on, someti mes call ed
most people, the methods section is also the easiest to write. Therefore, this book will present the
methods section first. However, keep in mind that experimental or clinical procedures are not only
presented in the methods section. The most important aspect of the methods may be mentioned
briefly in the abstract and the introduction. In addition, key procedures often introduce paragraphs in
the results section, i.e. by doing X procedure, we found Y result. Therefore, the contents of this
chapter apply to descriptions of methods or procedures anywhere in a research report.

2.1 Structure of the Methods Section

The methods section has a simple pattern of organization. It tells the story of your research from
beginning to end. Nevertheless, the methods section of clinical research reports requires a specific set
of content, as detailed by the Information for Authors of the Annals of Internal Medicine:

For studies involving humans, describe in the Methods section how participants were
assembled and selected, and the sites or setting from which they were recruited. Then
describe study procedures including any interventions, measurements and data
collection techniques. Use figures to diagram study processes including the flow of
participants through the study. Provide the number of patients at each stage of
recruitment and follow-up, including the number who declined to participate and the
number who completed follow-up. State, if true, that an institutional review board
approved the study or affirm that the protocol is consistent with the principles of the
Declaration of Helsinki (World Medical Association), and state whether participants
gave their informed consent. For studies that have numerical data and use statistical
inference, include a section under Methods that describes the methods used for the
statistical analysis and that states the specific statistical software. For all studies,
include a statement at the end of the Methods section describing the role of the
funding source for the study. If the study had no external funding source or if the
funding source had no role in the study, state so explicitly.

Annals of Internal Medicine. Information for Authors.
http://www.annals.org/shared/author_info.html#manuscript-text . Retrieved 3 February 2008.

For basic science, the contents of the methods section may be quite different. The Information for
Authors of the journal Cell focuses more on the reader®& ability to understand the author&
experimental procedures well enough to replicate them. This does not mean that all the details must
be included in your own article. Common procedures should just be mentioned briefly with a citation to
another article that describes them in detail.

The Experimental Procedures section needs to include sufficient detail so that readers
can understand how the experiments were done, and so that all procedures can be
repeated, in conjunction with cited references. This section should also include a
description of any statistical methods employed in the study. A more detailed version
of the procedures and details such as oligo sequences, strains, and specifics of how
constructs were made can be included in Supplemental Data, but it is not appropriate
to move the majority of the Experimental Procedures to Supplemental Data in order to
shorten the text.

Cell Information for Authors. http://www.cell.com/misc/page?page=authors#SubmissionRA . Retrieved on 3
February 2008.
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2.2 Expressions of Time

As you organize the story of your research project, some expressions of time will be necessary.
Most writers use expressions of time (e.g., before, while, simultaneously) correctly until they focus on
them. Then, they have a tendency to overuse them.

The most common expressions of time are adverbs: falso,0fthen,0and fhext.0 Although it& possible to
use them at the beginning of a sentence, the more common location in research writing is next to the
verb. Here are some examples.

Examples:

OK: Then/Next we combined the two mixtures.
Better: We then/next combined the two mixtures.

OK: Also, blood clots were found in the legs.
Better: The blood clots were also found in the legs.

Tip

When using adverbs of time, such as falso, @hen,0and fnext,0in the middle of a sentence, the correct
location depends on the verb. With forms of BE (am, is, are, was, were), the adverb follows the verb.
With all other verbs, the adverb comes before the verb.

Using anesthesia is also recommended.
We also recommend using anesthesia.

In the first example below, expressions are usually placed at the beginning of sentences. Several short
sentences have no connection to the sentences around them. Although there are no grammar errors,
the style is not ideal.

OK Example:

Cells "burn" glucose at low temperatures. FEirst, glucose is oxidized to pyruvate in 10 steps. It releases
small amounts of energy at each step. Next, pyruvate is oxidized in most eukaryotic cells to CO, and
water. This

takes 9 steps. Then the electron transport system traps energy in ATP bonds. At that time, the
products of the biological oxidation reaction (CO, and water) are the same as those obtained by high
temperature burning, but much of the energy is trapped in ATP bonds.

In the following revision, short sentences have been connected to the sentences around them to show
their logical relationship. For example, the first three sentences have been combined using fivhendand
changing the verb freleasesoto freleasing. Although one adverb (fiNextd is left at the beginning of a
sentence for variety, the others (ffirstdand fthend have been moved next to the verbs, which sounds
more advanced. Finally, the last expression, fat that time, das been replaced with a non-time
expression. The last sentence is not actually related by time. Instead, it is explaining more about the
nature of the process.

Better Example:

When cells "burn” glucose at low temperatures, the glucose is first oxidized to pyruvate in 10 steps,
releasing small amounts of energy at each step. Next, pyruvate is oxidized in most eukaryotic cells to
CO, and water, which takes 9 more steps. The electron transport system then traps energy in ATP
bonds. In this process, the products of the biological oxidation reaction (CO, and water) are the same
as those obtained by high temperature burning, but much of the energy is trapped in ATP bonds.

Both texts modified from: Orme F. Biology 1A. An Electronic Tutorial. Merritt College, Oakland.
http://members.aol.com/BearFlag45/BiologylA/LectureNotes/lec09.html . Retrieved September 2007.
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2.3 Active and Passive Voice Verbs

The most basic purpose of the methods section, and method descriptions elsewhere in the text, is to
describe your actions. Therefore, we can expect that verbs will be important in the methods section. In
English, there are two basic ways to describe actionsd by using active and passive verbs. When the
person doing the action is not as important as the action itself, you can communicate this with a
passive verb. The following section will explore active and passive verbs in detail.

2.3.1 T he form of the active and passive voice

We normally use the active voice. The active voice puts the person or thing doing the action in the
subject position. In this example, the nurse is the actor.

Example:
The nurse administered the medication.

The passive voice changes the word order. The object
Examples:

The medication was administered by the nurse.

OR

The medication was administered.

Mentioning the actor (finursedo) becomes optional
Passive Verb Grammar

The form of the passive voice verbis:BE +pastpar t i ci pl e (or APPO0)

fi B Eeberstothepa st , present tob e twastweream,fisparenwilldd. 0

The past participle best ushhad ¢ yaNVermany iledr egul ar

For a list of irregular past participles, see: http://www2.gsu.edu/~wwwesl/egw/verbs.htm .

2.3.2 Typically Passive Verbs

Some verbs are usually passive. Here are some examples:
To be born

We use il was borni n  so often in bormal conversation that most people do not realize the verb is
passive.Infact,al t hough itdés possi bl e Halwy, daiyt 89 heo nibigid ey
a classic example of the main reason for using a passived to omit the actor (the person or thing doing

the action). Everyone knows that your mother bore you, so you do not need to mention it.

On the other hand, sometimes in biomedical writing, it is necessary to discuss the mother. The
following example is the title of a clinical case report about a baby with certain health problems.

Example:
Concurrent multiple morphea and neonatal lupus erythematosus in an infant boy born to a mother
with SLE

Ohtaki N, Miyamoto C, Orita M, Koya M, Matsuo M. Concurrent multiple morphea and neonatal lupus erythematosus in an
infant boy
born to a mother with SLE. Br J Dermatol. 1986 Jul;115(1):85-90.

Tip:
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In research writing, you mgyymbthenodhistisiiereatthpnrmost si on

other passive verbs, which use fby.0In the example above,th e wor d

shortened form ofthepassi ve expressi on ®Mboy t hat

To be hospitalized

The words fhospitalizeddoand fadmitteddare passive, except when the emphasis is on the patient

voluntarily entering the hospital.

Examples:

Passive: The patient was hospitalized for complications following outpatient surgery.

Active:  The patient admitted himself to a drug treatment program.

Note: fiCommittedohas the opposite meaning. The patient has no choice.

Example:
The patient was committed to a psychiatric facility.

fDischargedois typically passive as well.

Example:
The patient was discharged from the hospital when treatment was complete.

To be deemed
The word fdleemeddmeans fofficially decided to be . . .0

Example:
The infant was deemed to be ready for solid food.

To be staffed
Although fstaffdis usually a noun, referring to people, fto staffocan be a verb.

Example:
The hospital was staffed by emergency personnel during the storm.

wa s

To be said

Of course, fisayo is also common as anitlmeduniqjue v
meaning in the passive. I't means Amost peopl e
conversation fithey say. 0 Depending on the con
field. o

Example:

It is said that acupuncture is more effective than medication for pain relief.

2.3.3 Verbs That Are Never Passive

Youbve probably studied these rules before.

situations.

Containing Verbs
(hold, comprise, lack, etc.)

Example:
Active: O The flask contains a hazardous chemical.
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Passive: X A hazardous chemical is contained by the flask.

The verb fceemssoicauses lotoftrduble for English learners. It is never passive.

Example:
Active: O The human heart consists of four chambers.
Passive: X The human heart is consisted of four chambers.

Reflexive Action

Example:
Active: O The diabetes patient administered her own medication.
Passive: X Her own medication was administered by the diabetes patient.

Reciprocal Action

Example:
Active: O Family members supported each other through the grieving period.
Passive: X Each other were supported through the grieving period.

Intransitive Verbs
(fall, live, die, become, etc.)

This is the most common error in this category. Verbs without an object are called intransitive. They
cannot be passive because there is nothing to use for the subject.

Example:

Active: O The temperature fell.
Passive: X The temperature was fallen.
Tip:

If you are trying to decide whether a verb can be changed to the passive, ask yourself this question: Is
an object after the verb possible?

Example: ??7? fiThe mouse ran.0 OR firhe mouse was run.0???

Think: AThe mouse ran something. No, that& not possible. It doesnd@ make sense to dun something.6
Therefore, the verb dundhas no object, and it cannot become passive.0

Write: iThe mouse ran.o

(Actually, frunddoes exist with an object in English, but it has another meaningd to run a machine, for
example.)

2.3.4 Verbs That May Be Active or Passive

Basically, the passive voice allows you to focus on the action or object of action. It also allows you to
avoid mentioning the person or thing doing the action ( the factord, or at least take the emphasis off
the actor. In descriptions of procedure, or methods, in particular, the action or object of the action is
more important than the actor. Anyone in the lab can run an assay. Hopefully, all of them will get the
same results. Therefore, not mentioning the lab worker makes the procedure appear more objective
and puts the focus on the procedure.

Example s:
X Doxazosin was titrated at two-week intervals by the lab assistant.
O Doxazosin was titrated at two-week intervals.
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On the other hand, if you need to mention the actor, you can use fby +actor.oln the following clinical
study, the action is the main focus, but the qualifications of the clinicians are important, so they are
mentioned in a fby-fiphrase.

Example:
Ultrasound-guided biopsies were obtained by a radiology resident (HD) working under the direct
supervision of a board-certified radiologist (LN). . .

... All specimens were examined by a board-certified pathologist (EWH). . .

However, additional actions by the board-certified pathologist are listed in passive sentences.

Example:

... Glomeruli in each section were counted. A quality score was then assigned on the basis of
whether the specimen was fragmented, appeared crushed, or was < 6 mm long. The presence of
muscle throughout the specimen or constituting a part of the specimen was noted.

Diagnostic quality of percutaneous kidney biopsy specimens obtained with laparoscopy versus ultrasound guidance in dogs.
Rawlings CA, Diamond H, Howerth EW, Neuwirth L, Canalis C. J Am Vet Med Assoc. 2003 Aug 1;223(3):317-21.

Tip

Sometimes it is not easy to choose between active and passive. If the researcher did the work, use a
passive verb. If the object of research (patient, molecule, etc.) did something to itself, use an active
verb.

In the example below, fivas increasedois used to describe an experimental variable that the
researcher controls i.e. deliberately changes. In this example, the researchers changed the sample
size.

Example:

To protect against an underpowered comparison owing to either loss to follow-up or overestimation of
the efficacy of high-intensity therapy, the originally planned sample size was increased to a total of 90
patients.

Crowther MA, Ginsberg JS, Julian J, Denburg J, Hirsh J, Douketis J, et al. A comparison of two intensities of warfarin for the
prevention of recurrent thrombosis in patients with the antiphospholipid antibody syndrome. N Engl J Med. 2003 Sep
18;349(12):1133-8.

However, when simply indicating results the active form is used. This describes an outcome that the
researcher did not deliberately manipulate.

Example:

Among men whose consumption remained stable or increased, a 12.5-g increase in daily alcohol
consumption (as a linear variable) was associated with a relative risk of myocardial infarction of 0.78
(95 percent confidence interval, 0.62 to 0.99).

Mukamal KJ, Conigrave KM, Mittleman MA, Camargo CA Jr, Stampfer MJ, Willett WC, et al. Roles of Drinking Pattern and Type
of Alcohol Consumed in Coronary Heart Disease in Men. N Engl J Med. 2003 Jan 9;348(2):109-18.

Thusfincr easedodo and fiwas increasedod can have totally di

Choose the correct form for each sentence below. Answ ers follow.

1. Patients were randomly assigned to receive eplerenone (25 mg per day) or matching placebo for
four weeks, after which the dose of eplerenone increased/was increased to a maximum of 50 mg per
day.

2. After week 1, the mean systolic and diastolic blood pressure increased/was increased in both
groups from base line to each time point throughout the remainder of the trial.

Pitt B, Remme W, Zannad F, Neaton J, Martinez F, Roniker B, et al. Eplerenone, a Selective Aldosterone Blocker, in Patients
with Left Ventricular Dysfunction after Myocardial Infarction. N Engl J Med. 2003 Apr 3;348(14):1309-21.
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Answers
1. The dose of eplerenone was increased. The researcher did it.
2. The blood pressure increased. It happened naturally.

Note: Objects of research (patients, molecules, etc.) may also appear in a fby-fiphrase, if they act on
another object. In the journal article title below, the acetylocholine work to relax the muscle.
Example:

The obligatory role of endothelial cells in the relaxation of arterial smooth muscle by acetylcholine

Furchgott RF, Zawadzki V. The obligatory role of endothelial cells in the relaxation of arterial smooth
muscle by acetylcholine. Nature. 1980 Nov 27;288(5789):373-6.

235 Using fAWebo

In a few biomedical fields, everyone us e sved@nd in some other fields, no one does. However, in
most fields, you or the journal editor may choose. Before you submit your article to the editor, skim the
methods sections of several articles from a recent issue of the journal. Look for the use of active and
passive verbs and follow the custom of the journal. If both are used, you may mix them.

Using the passive voice is more traditional, and some
However, using the actiate.voice®e)(eésgeafwerf owndetal. I
the authors. In the most competitive fields, authors are trying to find new ways to promote themselves,

so many have st aoréfeguentyo use Aweo

Tip
When writing formally without co-authors, use fAweo.0i nst €Eadyl 6 fshidl we somet i me
Aithe royal 6wedo0 because kings and queens once used i

newspaper editorial opinions. You can also use it in conference presentations and for presenting
yourself as a consultant in business.

2.3.6 Choosing Active or Passive in Other Situations

In the cases presented below, there are some guidelines, but there are no strict rules, so if the journal
editor doesnodt ,¥hoacaemake ypur avh decision abeut writing style. You may also
wish to observe how other authors in your field handle these cases.

Innovation

According to Swalesand Feak, i Ther e i s a tendency for passive senten
procedures while active sentences indicate new, deliberately chosen, important, or unexpected
procedures.o

Swales JM and Feak CB, 1994 p. 161

Turnerrecommends:iUs e active sentences using fAiweo or fAouro i
decisions, YOUR method, or YOUR innovation. For standard procedures, generally use the passive
structure. o

Turner A. English Solutions for Engineering Research Writing. 2006. p. 166.

In the following example, excluding subjects over 60 is presented as an important decision based on
the results of a previous study.

Example:
Nyengaard and Bendtsen [14] observed that the number of glomeruli decreases with age owing to the

accelerated loss of glomeruli after the age of 60 years. Consequently, we excluded all subjects who
were 60 or older.
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Keller G, Zimmer G, Mall G, Ritz E, Amann K. Nephron Number in Patients with Primary Hypertension N Engl J Med
2003;348:101-8.

Emphasis

Alsouse active sentences any other time you framthg t o e mp
same article that even usestheword fiemphasi ze

Example:

Irrespective of the ongoing discussion concerning the optimal method of counting glomeruli, we would
emphasize that in the present controlled study, the difference between the patients with hypertension
and the control subjects was so large and consistent that it is highly unlikely that the result was due to
a methodologic artifact.

Broad Statement

When a journal ald oiwts itshealuse mdr &iweommon to describe
active voice at the beginning of the paragraph, and then use the passive voice for a more detailed
description of the method in the rest of the paragraph.

Example:

To estimate the number of glomeruli and the average glomerular volume per kidney, we determined
the number of points on the grid that touched the cortical area, including the glomerular area; the
number of points on the grid that touched the glomerular area; and the number of glomeruli found in
the reference section. Cortical areas with obvious technical artifacts were excluded. The sampling
volume was calculated by multiplying total tissue area (the number of points on the grid that touched
the corticalareaxt he gri d area) by the thickness of the sectic
correction for tissue shrinkage (x1.04) was made, and the resulting volume, multiplied by the specific
weight of the fixed kidney, yielded the mass of the portion of the cortex being examined (M exam cor )-
The weight of the kidney under examination was divided by the weight of the total kidney cortex,
yielding a ratio (M exam cor :M totai cor )- The Number of glomeruli was then determined with the following
equation: number = 1 + (M exam cor :M tomicor ) X B B@re Q- is the number of glomeruli found in the
reference section but not in the comparison section.

Keller G, Zimmer G, Mall G, Ritz E, Amann K. Nephron Number in Patients with Primary Hypertension N Engl J Med
2003;348:101-8.

2.3.7 Using a N oun or Adjective instead of the Passive Verb

Many verbs can be changed to nouns or adjectives:
need A necessary

inform A information

fail A failure

propose A proposal

Occasionally, a noun or adjective may communicate a point more clearly than a passive verb. In both
examples below, the actor is not mentioned.

Example:
The passive is needed.
E
The passive is necessary.

In the foll owing example, two other options would be
excluded/included.0 T h e a c tisinot mecessary, asdhis is not an innovative or particularly
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interesting part of the procedure. The passive would be difficult to read because of the long list.
Therefore, using finclusiondand fexclusionodis the best option.

Example:

Inclusion criteria comprised death before the age of 60 years; concentric left ventricular hypertrophy,
a medical history of primary hypertension, or both; and the characteristic arteriolar lesions of the
kidney found in patients with hypertension. Exclusion criteria were evidence of secondary
hypertension, diabetes, a history of alcohol or drug abuse, or evidence of renal disease on histologic
examination of the kidney.

Keller G, Zimmer G, Mall G, Ritz E, Amann K. Nephron Number in Patients with Primary Hypertension. N Engl J Med. 2003 Jan
9;348(2):101-8.

2.4 Purpose and Manner Expressions

In addition to simply describing your actions, the methods section includes justifications, or reasons
why you carried out certain procedures. When the procedure is routine, explaining your goal may not
be needed, but when the procedure is new, complex, or controversial, you should include a purpose
statement to answer the question fAiWhy?o

2.4.1 Purpose

A purpose statement explains the goal of an action.

In the examples, below . . .

A = action

B = goal

These three expressions follow the same pattern:

[Clause A] to [verb B].

[Clause A] in order to [verb B].

[Clause A] so as to [verb B].

Example:
The mixture is heated_so _as to separate the strands of DNA.

The order can also be switched:
To/ln order to [verb B], [clause A].

Example:
In order to separate the strands of DNA, the mixture is heated.

Tip
ASo as too is rarely us e dandiglesscdoremobiergsearch repogs.@nf a sent e
the other hand,t ¢d odr endemy nc@mmdem in the meahdhods sec

usually appear at the beginning of the sentence.

Consider the examples again.

Examples:

The mixture is heated_so as to separate the strands of DNA.
In order to separate the strands of DNA, the mixture is heated.
In both cases, what is the goal?

Answer: to separate the strands of DNA

What is the procedure for reaching the goal?
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Answer: The mixture is heated.

Here are two more purpose expresstinghsverTthese
[Clause A] for the purpose of [verb+ing B].

[Clause A] with the aim of [verb+ing B].

Example:

The mixture is heated with the aim of separating the strands of DNA.

One more purpose expression connects two clauses.

[Clause A] so that [clause B].

Example:
The mixture is heated so that the strands of DNA will separate.

2.4.2 Manner

A manner statement explains how to do something. It is the reverse of a purpose statement, and is
also common in the methods section.

In the examples below . . .

A = action

B = manner

Here is the pattern:

[Clause A] by [verb+ing] [noun]

Purpose and manner statements are closely related. Compare these two sentences:
Examples:

The mixture was heated in_order to separate the strands of DNA. (purpose)
The strands of DNA were separated by heating the mixture. (manner)
What was the goal (of heating the mixture)?

to separate the strands of DNA

How (were the strands separated)?

by heating the mixture

ones

Basically, the information is the same, but the focus is different. The emphasis is on the first part of the

sentence in each case.
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2.5 Condensed and Extended Method

s Descriptions

When your procedure is routine, the methods section may be brief, but when you develop a new
procedure or use a controversial procedure, you will need to explain it in more detail. Most papers
contain a mixture of routine and novel methods, so they will contain a mixture of brief and detailed

descriptions.

According to Swales and Feak (2004), there are several differences between condensed (brief) and

extended (detailed) descriptions of procedures. They include the two topics discussed above, purpose

and manner statements, plus a few more:

Variation in Methods Sections

Condensed

Extended

Tends to describe familiar, standard methods

Tends to describe new or unusual methods

Assumes background knowledge

Provides background information

No named subsections

Several named subsections

Uses abbreviations and citations as
shorthand

Uses longer descriptions

Usually one finite (main) verb per clause

Running series of verbs (e.g.,ic ol | ect
stained, and storedo)
Few fiby-imgvesbat ement
Ahowo)

Sever al fi howo

st atabave |

Few definitions and examples

More definitions and examples

Few justifications (expl ai ni ng #Awh

Sever al
(see Purpose above)

justificati ong

Few linking phrases

Wide range of linking phrases

Adapted from Swales JM, Feak CB. Academic Writing for Graduate Students, 2™ ed. Ann Arbor: U of Michigan; 2004.

These characteristics are usually mixed in a methods section, even in the same paragraph. The

following example is typical.
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2.5.1 Example of a methods section included in the article
The traditional research article contains a separate methods section after the introduction. In this

typical example, aspects of both condensed and extended styles are mixed.

Materials and Methods Abbreviation

Mice. PrIR1/2 mice were maiﬂm)n C57BI6 3 129SV background.

Genotyping for PrIR was carried out by PCR on tail DNA as described (9). Citation of a
Three-week-old F1 females of 129SV 3 C57BI6 crosses were used as common or
recipients. Their inguinal mammary glands were surgically cleared oith\ek\ familiar method
endogenous epithelium as described (12). The mice were mated 6 weeksS —

after transplantation, and the engrafted glands were analyzed, together with

control unmanipulated glands from the same mouse, by wholemount

microscopy. For histological analysis they were subsequently embedded in
paraffin and 8-mm sections were cut and stained with hematoxylin and eosin
or, alternatively, processed for immunohistochemistry as described (13).

Running
Mammary Gland Wholemoungs. The glands were dissected, spread onto series of
glass slide, fixed in a 1:3 mixture 0 ial acetic acid/100% ethanol, verbs
hydrated, stained overnight in 0.2% carmine (St and 0.5% AIK(S04)2,
dehydrated in graded solutions of ethanol, and cleared % zyl
alcoholybenzyl benzoate (Sigma). Pictures were taken on a Leica
stereoscope with Kodak Ektachrome 160T. Named
subsections

Retroviral Supernatant. The chimeric receptor prl-EpoR (CHI) was described

(14). Prl-EpoR and PrIR were each modified by the addition of three

consecutive N-terminal FLAG epitopes inserted just after the signal A single main
sequence. The addition of these FLAG epitopes did not affect receptor verb in the
function (data not shown). Retroviral supernatants encoding either prl-EpoR clause

or PrIR were generated as described (14). Briefly, VE23 cells were transie

transfected by using the calcium phosphate method, with MSCYV retroviral
constructs (15) each encoding the desired receptor. Culture supernatants
were collected at 48 and 72 h after transfection and immediatgly frozen. common or
Retroviral titers were determined by infecting primary fetal [iv lis with | familiar method

Citation of a

known dilutions of each retroviral supernatant; 48 h posttransfectﬁ\
expression of PrIR or prl-EpoR on the cell surface was determined by FACS

analysis by using antibodies directed against the FLAG epitope. PrIR and prl- Longer, more
EpoR supernatants of similar titers were chosen for MEC infection. detailed
description

Cell Culture. Primary mammary epithelial cells were prepared from 10-week-
old virgin female mice as described (16). Primary cells were plated on
collagen-coated dishes and maintained in DMEMyF12 with insulin (10 mg/ml)
and EGF (5 ng/ml). The viral sgoernatants were placed on the mammary

cells at day 3 of culture in the presence © olybrene and 5 ng/ml

choleratoxin (17). One or 2 days later, cells were trypsinized an d A single main
in PBS, and '0.5 3 106 cells in a 100-ml volume were injected into each verb in the
cleared fat pad. clause

Brisken C, Socolovsky M, Lodish HF, Weinberg R. The signaling domain of the erythropoietin
receptor rescues prolactin receptor-mutant. Proc Natl Acad Sci U S A. 2002 Oct 29;99(22):14241-
5.
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2.5.2 Example of a Methods Section at the End of the Article

A newer format for long journal articles with detailed methods involves putting most of the procedural
details at the end of the article in a separate methods section and integrating the most important
procedures into the results sectiond IRD(m) instead of IMRD. See the results chapter for another more
detailed example.

Part One: From the main text

Within the main article, the authors use concise language to explain their procedure. They may provide
reasons, but not as many details.

Example of Methods Sentence Embedded in t he Results Section
RESULTS

Lack of PPs in relBx/+ and nfkb2+/+ mice

Histological examination of adult mice revealed that RelB is required for PP
development. Whereas wild-type mice had several easily detectable PPs,
serial sections of Swiss roles of the small intestine did not reveal any
histological evidence of rudimentary PPs in relBx/+ mice. While nfkb1+/+ mice
had small PPs with a poorly developed microarchitecture, nfkb2+/+ mice also
lacked PPs and only occasionally had lymphoid aggregates in the smal
intestine (data not shown). To examine whether PP development is;}
blocked at an early stage in nfkb2+/+ and relB+/+ mice, we stained whol
intestines from newborn mice for VCAM-1. Figure 1 shows that VCAM-1+
PP organizing centers formed normally in wild-type (Figure 1A) and nfkb1+/+
mice (Figure 1B), but were absent in nfkb2+/+ (Figure 1C) and relB+/+
animals (Figure 1D). Thus, both p52/p100 and RelB are essential for the
development of PPs, whereas the p50 subunit of NF-kB plays only a minor
role in this process.

Part Two: From the methods section after the main article

At the end of the article, the authors provide details necessary for replicating
the study. These details would not be interesting to most readers, but would
be very useful for someone who wants to do a similar study. This part will
include many citations that describe common or familiar methods. It will also
explain new methods more extensively.

Same procedure.
Very different

Example of the Methods Section Describing the Same descrint
escriptions.

Procedure in More Detail

MATERIALS AND METHODS

Immunohistochemical analyses
Whole-mount  immunohistochemistry ~was performed as described ~
previously (Yokota et al., 1999). In brief, intestines were fixed in 2%
paraformaldehyde overnight, washed with PBS and subjected to serial
dehydration with methanol. Following 0.1% H,O, treatment and rehydration,
non-specific binding was blocked with PBSMT [2% skimmed milk, 0.3% Triton
X-100 in phosphate-buffered saline (PBS)] and specimens were incubated >
overnight with anti-VCAM-1 mAb (PharMingen; clone 429, diluted 1:1000).
After washing in PBSMT and PBST (0.3% Triton X-100 in PBS) and
incubation with anti-rat 1gG-horseradish peroxidase (1:500), color reactions
were performed using diaminobenzidine (DAB) and nickel chloride (Vector

J
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Laboratories). RelB immunohistochemistry was performed as described
previously (Weih et al., 2001).

Yilmaz ZB, Weih DS, Sivakumar V, Weih F. RelB is required for Peyer's patch development: differential regulation of p52-RelB
by lymphotoxin and TNF. EMBO J. 2003 Jan 2;22(1):121-30.

2.6 Replicable or Not

In some fields, giving enough information so that your readers could replicate your study is critical. In

other fields, it is less important. I't may also depen
provide more detail, look at other articles in the journal you are aiming for. Often, the detail can be

made available in supplements online.

2.7 Borrowing Routine Expressions

Beyond the purpose statements, there is typically little analysis in a methods section. It includes your
procedures, but not the results or analysis of results. Therefore, much of the language of methods
sections can be borrowed from other papers. It is acceptable to borrow sentences that describe routine
procedures. However, if the procedure was reported for the first time by a certain author, you should
cite that authordés paper.

2.8 Describing Your Population

Most biomedical researchers do not concern themselves with differences among ethnic groups.
However, in a few fields of study, such as nutrition, characteristics such as nationality, ethnicity, and/or
religion may be relevant in the definition of the population studied. There are also some rare genetic
illnesses that tend to appear in patients of a certain race or nationality. As a result, writers have to find
the best way to describe these groups. The best way is often more specific and accurate than the way
that we describe people in everyday conversation.

In Korea, the vast majority of the population fits into the same ethnic group and shares a similar

cultural background. As a result, much of the clinica
Koreanso in the title and descriptions of the popul at
the same assumption about research carried out in other countries. If you cite a study that took place

in Australia, for example, and no ethnic description is given, the correct description of the research

subjects would be fAipatients from Austr Kbréeaastandor dAresi d
other East Asians living in Australia. A few might be included in the research sample. Therefore, in a

literature search for a disease that purportedly occurs more often in East Asians, it would not be

correct to assume that the Australian study contains no East Asians, unless the authors have

specifically mentioned so.

Likewise, the population of Korea is becoming more diverse. According to the Korean Ministry of

Justice, there are now over a million foreign-born residents of Korea. Therefore, in describing your own
research population, it should become standard practi
of Korea. o The former would include people with Korea
latter would include anyone from any country living in Korea.

Korean Ministry of Justice Immigration Service. http://www.immigration.go.kr/HP/IMM/index.do . Go to " "> ->
2007 12 . Retrieved on February 11, 2008.

According to Article Requi r e m#&omtthe medieatjournalBMIpn fiDef i ni n
fEthnicity and culture are socially determined variables of limited use in biological research, though
they are wuseful in health services research. AlIl the

The BMJ recommends that aut hor sfréice ethnicity@anduse accurat e

culture rather than catch all terms in common use. In the methods section of research articles describe
the I ogic behind any ethnic groupings used. 0

2008 Jocelyn Graf and HYU CThitp:/ctl.hanyang.ac.kr/writing 21




The BMJ goes on to list a number of ways to describe your sample, including:

1 genetic differences

1 self assigned ethnicity, using nationally agreed guidelines

1 observer assigned ethnicity

1 country or area of birth (participant's own, or parents' or grandparents' if applicable)
1 years in country of residence

1 religion.

BMJ Article Requrements. http://resources.bmj.com/bmj/authors/article-submission/article-requirements . Retrieved January 21,
2008.

The following example describes a study in Japan that includes residents of Japan who are from other
countries or who have ancestors from other countries. Note how they are described.

Example:

We recruited 11 unrelated patients with BCD and characteristic clinical features; eight of Japanese,
two of Middle Eastern, and one of Chinese ancestry. . . Two novel mutations, L173W and Q450X,
were identified in a Japanese patient and two unrelated patients from Middle Eastern countries,
respectively.

Lin J, Nishiguchi KM, Nakamura M, Dryja TP, Berson EL, Miyake Y. Recessive mutations in the CYP4V2 gene in East Asian
and Middle Eastern patients with Bietti crystalline corneoretinal dystrophy. J Med Genet. 2005 Jun;42(6)
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3.0 The Introduction Section

The introduction section of the paper is complex, but it is possible to break it down into steps and

follow a fairly predictable pattern. Once you understand the purpose, audience, and structure of a

typical introduction section, you should be able to write your own. Keep in mind that the introduction

should not repeat the same words as the abstract and should contain your own unique interpretation of

thelter at ur e. Unli ke the method section, it is not appr
for your introduction section. However, you should study how other authors organize their introductions

and follow the customs of your own field of study.

3.1 The Purpose of the Introduction Section

The traditional journal article in the sciences consists of four parts: Introduction, Methods, Results, and
Discussion/Conclusion (IMRD). As mentioned in the previous chapter, these sections answer the
following questions:

Why do we care about the problem and the results?

What problem are you trying to solve?

How did you go about solving or making progress on the problem?
What 6s the answer ?

What are the implications of your answer?

=A =4 =8 -8 -4

The first two questions are the object of the introduction section.

3.2 The Audience of the Introduction Section
The potential readers of your journal article may include the following groups:

1 Researchers in your discipline

1 Researchers doing similar work

1 Graduate students

1 Researchers in other disciplines (sometimes)

Therefore, the audience includes people who need a lot of background information to understand your
work, and also includes people who understand your work without much background information.
Assume that you are writing your introduction especially for those who do need the background
information.

If you publish in a more specialized journal, you can expect an audience that shares more of your
background knowledge. That means your introduction will be different than one for an interdisciplinary
journal like Science or Nature, or even one of the more generalized journals of your own field.

3.3 The Structure of the Introduction Section

An introduction section is not a simple list of article summaries. When you discuss other articles, you
should mention only the most interesting and relevant information from each article. Show how other
authorséideas and findings relate to your own research or argument.

Your citation of other papers should not usually include summaries of all sections of those papers.
Instead, as you cite other papers, you may focus on whatever is relevant from another author& article:

1 Main argument

1 One minor argument
1 Main results
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M One of the results
1 All or part of the method

You can position yourself in various ways relative to each author you cite:

Following
Building on
Comparing to
Contrasting with
Disproving

=A =4 =4 -8 -4

One technique for organizing and taking notes on a collection of articles before writing the introduction
to your paper is a literature review matrix. This is a chart that lists each article you have read. Next to
each title, summarize the key points, then indicate how the article is related to your paper. For
example, fresults agree with mine, but the method is problematicdor fdisagree with this author®
analysis of the problem.o

Here are two links to examples of literature review matrices online:

http://cimh.networkofcare.org/downloads/handouts/January%2019%202006%20Summary%20Matrix%
209-15-05%20v.11.doc

http://www.scotland.gov.uk/Publications/2004/08/19843/42012

As you collect information, you may wish to highlight text copied from the article in a different color, so
that you dond accidentally use it as your own words later. The author& exact words must be rephrased
in your paper.

Once you have collected the information about each article, consider how all the studies fit together. In
your introduction, discuss the big picture, grouping articles in one citation when they have something
important in common. You may discuss some studies in more detail, while only mentioning other
articles briefly.

Tip

According to Turner,(2006) introduction sections in the sciences typically have three main parts. As
detailed below, some of the subsections are optional. Subsections K and L below are rare in
biomedical articles, except biomedical engineering. Note that the main three steps are typically in this
order, but the subsections may be in any logical order.

STEP 1. State the importance of the topic

A) Give background information on the topic.

B) OR Clearly define the research problem and its importance.
C) SUGGESTED: Define the key terms.

D) OPTIONAL: Classify previous approaches.

E) AND Review previous research in the field.

Note: The background information serves to indirectly argue that the topic is important and helps the
reader understand the context for the research.

STEP 2. Show problems with previous research, methods, or theories

F) Criticize previous research or methods by showing the weaknesses of a method or theory.
G) AND/ OR I ndicate a figap, 0 knowledge that is miss

STEP 3. Introduce your paper as a solution to these problems or missing areas of research
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http://cimh.networkofcare.org/downloads/handouts/January%2019%202006%20Summary%20Matrix%209-15-05%20v.11.doc
http://www.scotland.gov.uk/Publications/2004/08/19843/42012

H) Clearly indicate how the purpose of your paper is to solve a problem or fill a gap in
knowledge in your field by introducing the objective of your paper.

I) OR Clearly indicate how your approach is different from previous papers.

J) Optional: introduce the basic methodology used in the paper.

K) Optional: Summarize your main results (only in some fields).

L) Optional: indicate the organization of each section of your paper (only in some fields).

Turner A. English Solutions for Engineering Research Writing. 2006. p. 142.

3.3.1 What Makes a Good Introduction?

Below is an example of an introduction section from a clinical article. It contains many of the parts from
the suggested outline above. Notice how this example aims for a more general audience than just
researchers in the same field. Surely the field& own researchers would know the definition of
fpulmonary-artery catheter,0but the authors define the term in the second sentence. The authors focus
on citing articles that prepare the reader to learn aboutt h e a uowinreseasch. If some of the
articles also mention information relevant to the authorséown results, they may cite those articles
again in the discussion section.
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Clear statement of o .
research problem. The clinccal value of data obtained from pulmonary

artery cathetersemains unproven The light,

flexible, balloon-tipped, flow-directed pulmonary-
Definition of key term. / artery catheter was introduced clinically three

decades ago [1], and its use has continued without
definitive evidencef decreased morbidity or
mortality [2]. More than 1.5 million pulmonary-
artery catheters are inserted into medical and
surgical patients in North America annually [3],

Importance of the problem.

Tentative support from previous studies despite calls for a moratorium[4,5] on the use of
with less rigorous methodology. this invasive technology becauskservational
studies have suggested an association with

increased mortality [6-8].

. . Proponents arguethat physiological measurements
Presentation of the opposing ided by th f | thet
viewpoint in the controversy. |—— proviae y e use of a pulmonaaytery catheter
per mi refinements of treatment
outcomes. . . [P

shows the question has catheters in populations of surgical patidmse
not been answered yet. yielded inconsistent resultsranging from decreased

Literature survey that — { Studies to dateof the use of pulmonasgrtery
mortality [10-14] to no effect [15,16] or increased

morbidity or mortality [17,18]. .
More detail about the study

mentioned earlier that supports \ A prospective cohort study by Connors et al. [8]

this authorsofindings. that involved a mixed population of medical and
surgical patients in intensive care units showed
Evidence that the issue is | This study generated iptense intgregin the lay
important to many people: both press [34] and professional publications. Subsequent
scientists and the general public. consesus statements [35,3@commended

redoubled efforts at education regarding the use of
el

pulmonaryartery catheters arrdndomized
controlled clinical trials of their use.

Call for more clinical trials
from medical leaders.

Trials to date have had methodologic problems
/ including. . .[28]. To address #se issuesye

Problems with existing trialsé performed a multicenter, randomized, controlled

research methods. (The gap clinical trial involving blinded assessment of

in the research.) outcomesto comparetherapy guided by a

pulmonaryartery catheter with standard therapy (not

guided by apulmonargrtery catheter) among high

risk elderfy patients undergoing surgery followed by a
ifi the intensive care unit (ICU).

Description of the authors6
improved research methods.

Sandham JD, Hull RD, Brant RF, Knox L, Pineo GF, Doiget 3.
A randomized, controlled trial of the use of pulmonariery

. catheters in highisk surgical pagnts. N Engl J Med. 2003 Jan
Purpose statement: the statement 2:348(1):514.

of the research question that was
investigated.
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3.3.2 Variations of the Standard Introduction Structure

Sometimes several parts of the suggested structure are not needed. Here is an extreme example. In
this article, the problem is very simple. A device in the hospital is causing infections. There is no
potential disagreement with other researchers. The authors simply had to find the cause of the
increased infections and report on it. The only necessary literature to review is other reports of similar
outbreaks.

Example:

Although infectious complications of flexible bronchoscopy are uncommon, [1,2] nosocomial outbreaks related
to bronchoscopy have been reported1 (3 and endoscopes, including brochoscopes, are the medical devices
most commonly linked to obteaks. At Johns Hopkins Hospital, between June 2001 and January 2002, the rate
of isolation of Pseudomonas aeruginosa from bronchoalvknlage specimens was three times as high as the
usual rate. We investigated the cause of the increase and impldroentsl measures.

Srinivasan A, Wolfenden LL, Song X, Mackie K, Hartsell TL, Jones HD, et al. An outbreak of pseudomonas aeruginosa adsotiansd
with flexible bronchoscopes. N Engl J Med. 2003 Jan 16;348(3)221

3.4 Getting Started
(adapted from Swales, 1990)

The first sentence is the most difficult to write. Writing the method section of your journal article first is
recommended. However, it is still necessary to begin the introduction eventually. Here are some
expressions you can modify to create a first sentence.

Examples:
Expressions for a journal articleds first sentence

Recently, there has beem@wing interestin . . .

The possibility of . . . has generatéle interestin . . .
The development of . . . isdassicproblem in .. .

The development of . . .has led to the hope that . . .
Knowledge of . . . has@reat importance for . . .

The study of . . . has becomejaiportant aspect of . . .
A centralissuein...is...

The . . . has beesxtensivelystudied in recent yes.
Many investigators have recently turned to . . .

The relationship between . . . and . . . has been investigatadiyresearchers.
Many recent studies have focused on . . .

=8 =4 =4 -4 4888999

Two other types of sentences are common near the beginning of an introduction. Both make
generalizations.

Examples:
Expressions that make a generalization about the current state of knowledge or practice
The aetiology and pathology of . . vigll-known.

il

1 There is nownuch evidence to support the hypothesis that . . .
1 The ... properties of . . . argill not completely understood.
)l
)l

A standard procedure for assessing . . . has been . ..
. . . areoften criticized for . . .

Examples:
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Expressions that make a generalization about phenomena, focusing on frequency or
complexity:

1 ...isacommonfinding in patients with . . .
1 Anelaboratesystem of . . . isfoundin . ..
1 There argnany situations where . . .

1 ...isarich source of . ..

Swales JMGenre: English in academic and research setti@gmbridge: Cambridge U &s; 1990. p. 14446.

Note how the underlined words in the examples above strengthen the author& argument. For more
examples of expressions for strengthening and weakening an argument, see the Results and
Discussion chapter.

Keep in mind that while most research reports begin by showing why a research question is important

or a problem is common, in clinical case studies, the introduction should do the opposite: show that the
phenomenon is rare. See the Clinical Case Reports chapter for examples.

3.5 Writing Definitions

Tip

Although they may appear anywhere in a research report, definitions are common in the introduction
section. In particular, they are one strategy for starting the first paragraph.

According to Swales and Feak, definitions can be a single sentence, just part of a sentence, or several
sentences long. Each kind of definition is presented below.

Swales JM, Feak CB. Academic Writing for Graduate Students, 2" ed. Ann Arbor: U of Michigan; 2004.
3.5.1 Sentence Definitions

Here is the pattern for definitions within a single sentence:

[Term] is/are [member of class] that [distinguishing characteristic].

Term: word defined

Class: a group in which the defined item belongs

Distinguishing Characteristic(s): what makes this item different from other similar items

Example:

Mitogenactivated protein kinases (MAPKs) are important signal
transducing enzymes, unique to eukaryotes, that are involved in ma
of cellular regulation.

facets

Signal transducing
enzymes

Chang L, Karin MMammalian MAP kinase signalling casesd
Nature. 2001 Mar 1;410(6824):30. Review.

In the example above, the term is AIMAPKs. ®he class is fsignal transducing enzymes. ©he
distinguishing characteristics that make MAPKs different from other signal transducing enzymes
are the following: th e y  aniqee tofeukaryotesoand they fare involved in many facets of cellular
regulation.o

2008 Jocelyn Graf and HYU CThitp:/ctl.hanyang.ac.kr/writing 28




Tip:

Try to be as specific as possible when choosing a class name for a definition. A Somet hi ngo i s
useful class name. A few common class names are the following: technique, method, process, device,

system.

Swales and Feak also mention a few other expressions that can be included in definition sentences:

1 commonly referred to as
1 is known as
1 is defined as

Examples:

These mass immunization campaitpase taken place across large swathes of northern Uganda, southern Sudan and the east of the
Democratic Republic of Congo (DRC), countries which make up part ofisZkabwn asthe "meningitis belt."

no

Doctors without Bordersizdidvagailnst mméddii oqi ttios .be® htmmu:in// www. doctor

September 2006.

Dental erosioris defined asa progressive loss of hard dental tissues by a chemical process without bacterial
action.

Brunton PA, Hussain A. The erosive effetterbal tea on dental enamel. J Dent. 2001 Nov;29(8517
3.5.2 Short Definitions

Short definitions are simply a parenthetical comment in a sentence.

Example s:

Canis familiaris(the domestic dggcan transmit rabies to humans if not vaccinated.

Canis familiariscommonly referred to asthe domestic dog, can transmit rabies to humans if not vaccinated.

Atopic dermatitiscommonly referred to aseczema, is a chronic skin disorder categorized by scaly and itching
rashes.

MedlinePlus Medical Encyopedia. http://www.nlm.nih.gov/medlineplus/ency/article/000853.htm/. Retrieved 29 September 2006.
Short definitions may be surrounded by commas, or may be introduced by these expressions:

Jthat is,

Jpe.,

,or

,which is
,known as
,referred to as

=4 =4 =8 -8 -89

Note that all of these expressions are preceded by a comma (,). However, fthat isdis both preceded
and followed by a comma. The expression fi.e.0is equivalent to fthat is.0Also note that fknown asoand
freferred to asowere mentioned earlier as variations of the sentence definition. Here, they are used to
introduce a short definition, and then the sentence continues with other information.
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3.5.3 Extended Definitions

Extended definitions contain multiple sentences or even multiple paragraphs. Often, the first sentence
is itself a sentence definition, as described above.

Tip
Types of Information in Extended Definitions
(adapted from Reinhart, 2002)

An enumeration (numbered list) of the characteristics or features

A discussion of different types or kinds

A description of the structure of components

A list of one or more examples

A description of how something is made

A discussion of how something works or is carried out

A description of applications

A discussion of the history or evolution of the concept, including its future potential
A comparison/contrast with a similar concept

E R |

Reinhart S. Giving Academic Presentations. Ann Arbor: U of Michigan; 2002.
Here is an example of an extended definition at the end of the introduction section of a review article.

After an introductory sentence definition, the remaining sentences focus on application of the plant to
traditional medicine.

Example:

St John's wort is the common name for the flowering playpericum perforatunmwhich grows as a common

weed in much bthe United States. Extracts of the plant have been used for centuries as a therapy for "insomnia
and other nervous conditions" [6]. Its yellow flower was traditionally gathered for the feast of St John the Baptist,
and "wort" is the Old English word falan® hence, the derivation of its common name.

In the past few years, the use of St John's wort in the United States has been rising exponentially, with annual

sales increasing from $20 million to $200 million between 1995 and 1997 alone [7]. It hasémng popular
antidepressant in Germany [8].

Gaster B, Holroyd J. St John's wort for depression: a systematic review. Arch Intern Med. 2000 Jan 24;1-60 \LB%v.

3.6 Writing Research Questions as Statements

Experimental papers present a research question in the introduction sections, followed by an answer
to that question in the results and discussion sections. However, typically, the research question or
problem is not in question form.

Here are a number of common ways to write a question in a research report. Note that, grammatically,
none of them are in a question form and none have a question mark at the end. Obviously, the

question What time is it?0is not a biomedical research topic; however, it serves as a simple example
of the question forms. Replace it with your own research questions.

3.6.1 Common Forms of Question Restatement
Examples:

We d o n 6 tthekimeo w

Investigations so far have been unable to determine the time.

It is unclear what time it is.
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The research is inconclugias to what time it is.

There is some question as to what time it is.

It might also be of interest to investigate the time.

Until researcherdevelop a more accurate cloake will be uncertain of the time.

In the following examplwedsh yvepraoewnimeasaredh met hod s
your research subject.

Examples:

We investigated the time.

The second experiment measured the time.
The time was measured.

Examples:
Other questions:

fiCan we know the time?0
fiHow can wé&¢ hmeds uree& 0

The question remains how we can measure the time, or even whether we can know it at all.

It has not been determined whether the time can be known and, if so, how it can be measured.

fiTo what extent can we measure the time?0o

Another issue liged by this study is whether and to what extent we can measure the time.

3.6.2 Grammar of questions
1. YES/NO questions

YES/ NO questions use fwh eThdsequdastiorfsaan be answaresl fyescoe s fAi f 0) .
fno.0Many hypotheses in research fall into this category.

Example:

... we sought to determiiieTr eg cel |l s could control the activation o

Tang Q, Adams JY, Tooley ABi M, Fife BT, Serra P, et al/isualizing regulatory T cell control of autoimmune resporise®nobese
diabetic mice. Nat Immunol. 2006 Jan;7(1)}$3

In the example above, the research question is: fiCan Treg cells control the activation of
autoreactive cells?0The answer may be fives, they canoor iNo, they cannot.o

2. Wh - questions
Wh-quest i ons 0s & vohwitiveh efnwbef@hfiboWwHowo can be fooll owed b

Amapy fijo Mg eevt eworddd¥hn sometimes be preceded by a preposition (to what extent, for
what purpose, by what means, to where, etc.).
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Examples:

1. What is the main differentiation regulator? (Wh-question)

Today many researchers are investigatutgt the main differentiation regulator is.

2. How exact is the molecular mechanism? (Wh-question)

It has not yet been determinedw exactthe molecular mehanismis.

3. Will systems biology be the key for solving the secret of life? (Yes/No question)
The question remainghether systems biology will be the key for solving the secret of life.
4. 1s LIF important to mES cells? (Yes/No question)

Investigaions so far have been unable to determinertiportance of LIF to mES cells.
These four examples were written by the author& graduate students.

In the second example above, note the movement of fisoafter the subject fimolecular mechanism.
the fourth example, note how the writer changed the adjective fimportantdto the noun fimportance. 0

3.7 Reporting Verbs

When you report on someone el sebs resear oucanr i deas,
use many of the same verbs to describe your own ideas and data.

Example s:
Lee (2008) states/claims/argues/maintains/suggests/asserts/hypothesizes/concludes that . . .
We believe/argue/maintain/would suggest that . . .

Note: Some reporting verbs show an objective attitude toward the reported information (e.g. describe,

examine, propose, recommend, theorize, support). Other verbs show an evaluative attituded either

positive or negative (e.g. claim, assume, contend).

Al so note: some reporting verbs c¢an daenthatpasdumewed by @t
that, contend that, propose that, theorize that). Oth
support, examine).

Over 400 reporting verbs have been identified across disciplines (Hyland, 1999 as cited in Swales &
Feak, 2004), but only a few are used most of the time. According to Hyland (1999) and Maynard (n.d.),
the most common reporting verbs in biology, epidemiology and nursing include the following: describe,
find, report, show, suggest, observe, examine, demonstrate, and propose (as cited in Swales & Feak,
2004). Next time you read an article in your field, note which reporting verbs are most common.

Swales JM, Feak CB. Academic Writing for Graduate Students, 2" ed. Ann Arbor: U of Michigan Press; 2004.
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3.8 Verb Tense in Introduction Sections

According to Turner (unpublished), verb tense in journal article writing is not simply about time. Many
verb tenses work together to paint a picture of the current state of research in the field in the
introduction section.

1.
2.

Present tense: A fact or a practice that is generally accepted in the field.

Present perfect tense: (have + PP) a summary of generalization about research in the field
or general trends in society. No specific time or date. In citations many studies are usually
summarized.

Past tense: Results of individual experimental papers. Finished events in the past with a
specific time.

Other structures

Example:

Interruptions of antiretroviral treatment are increasingly being used for treatment failure and

to e

Present  __ | |ntroduction

nse: f
tense: fact \ Present

accepted in Ewi n g6 s iss highly maignant tumor of bone that occu| tense:

the field. in children, adolescents, and young adults. W 1 result
local control meas y or radiation therapy), the| accepted
diseaséhasan extremely high fatality rate [1]. The usie in the field.

adjuvant chemotherapy, which began in the early, 19€8slted

Past tense: in a marked improvement-in t?‘.v uu‘u,:mle. Since the first
finished I nter group _E rdgmns_s_traﬁedlmmoaemi\a | Present
eventin | | outc inclusion of doxo_rublcmA, nearly ever Perfect:
the past. chemotherapy proto_qbl or Ewin gmns_beea_n l_aals © M| current state
four drugs: doxorubicin, cyclophosphamide, vincristine, and || o research in
dactinomycin [24]. the field. No
- . . . one specific
In the early 1980s, treatment with ifosfamide, with or without -
jta%@gidegroduced remarkable responses in patients who hal
Past tense: | ~ arelape after standard t hedta
reference | Of 72 patients treated with ifosfamide plus etoposide, 30 had
to an complete or partial responses (combined data from two sepa
individual trials) [ 8, 9]. This promisi
experiment Group and th@ediatric Oncology Group to initiate a
randomized, controlled trial, in which viigvestigatedwhether
the combination of ifosfamide and eto\ggvside, when alternate
with standard drugs, woul d

sarcoma [24].

Grier HE, Krailo MD, Tarbell NJ, Link MP, Fryer CJ, Pritchard ,al.
Addition of ifosfamide and etoposide to standard chemotherapy for Ewing's
sarcoma and primitive neuroectodermal tumor of bbhEengl J Med. 2003 Feb
20;348(8):694701.
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4.0 The Results and Discussion Sections

The results and discussion sections present your research findings and your analysis of those findings.
A few papers also contain a conclusion section, which usually focuses on practical application or
provides a short summary of the paper. The results, discussion and conclusion sections are combined
into one chapter in this book because they are sometimes combined in journal articles. Most articles
do not contain all three sections.

4.1 The Purpose of the Results and Discussion Sections

To review, the traditional journal article in the sciences consists of four parts: Introduction, Methods,
Results, and Discussion/Conclusion (IMRD). They answer these questions:

Why do we care about the problem and the results?

What problem are you trying to solve?

How did you go about solving or making progress on the problem?
What 6s the answer ?

What are the implications of your answer?

=A =4 =8 -8 -4

The last two questions are the object of the results and discussion sections, respectively. If a
paper contains a conclusions section, it also focuses on implications.

4.2 The Structure of the Results Section

The Annals of Internal Medicine® Information for Authors provides the following advice for preparing
the results section of a clinical journal article:

Fully describe the study sample so that readers can gauge how well the study findings
apply to their patients (external validity). Then present primary findings followed by any
secondary and subgroup findings. Use tables and figures to demonstrate main
characteristics of participants and major findings. Avoid redundancy between text and
tables and figures.

Annals of Internal Medicine. Information for Authors.
http://www.annals.org/shared/author_info.html#manuscript-text . Retrieved 3 February 2008.

In clinical medicine, there are a number of organizations of scholars that have developed regulations
for reporting on various types of studies. Before drafting your article, even if you plan to publish in a
smaller journal, check the author® guidelines of a major journal for a list of these recommendations.
The Annals of Internal Medicine and BMJ have excellent detailed author& guidelines and links to
checklists. For example, the following is an excerpt from the checklist for studies of diagnostic
accuracy. The group of scholars is named fiSTARD.0

STARD checklist for reporting of studies of diagnostic accuracy : Results section
Section and Topic Information to Be Included
RESULTS
Participants When study was performed, including beginning and end dates of

recruitment.

Clinical and demographic characteristics of the study population (at least
information on age, gender, spectrum of presenting symptoms).

The number of participants satisfying the criteria for inclusion who did or
did not undergo the index tests and/or the reference standard; describe
why participants failed to undergo either test (a flow diagram is strongly
recommended).

Test results Time-interval between the index tests and the reference standard, and
any treatment administered in between.
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Distribution of severity of disease (define criteria) in those with the target
condition; other diagnoses in participants without the target condition.

A cross tabulation of the results of the index tests (including
indeterminate and missing results) by the results of the reference
standard; for continuous results, the distribution of the test results by the
results of the reference standard.

Any adverse events from performing the index tests or the reference
standard.

Estimates

Estimates of diagnostic accuracy and measures of statistical uncertainty
(e.g. 95% confidence intervals).

How indeterminate results, missing data and outliers of the index tests
were handled.

Estimates of variability of diagnostic accuracy between subgroups of
participants, readers or centers, if done.

Estimates of test reproducibility, if done.

Bossuyt PM, Reitsma JB, Bruns DE, Gatsonis CA, Glasziou PP, Irwig LM, et al. Towards complete and accurate reporting
of studies of diagnostic accuracy: the STARD initiative. Standards for Reporting of Diagnostic Accuracy. Clin Chem.

2003 Jan;49(1):1-6. Review. Download the whole STARD checklist here: http://www.equator-network.org/index.aspx?0=1050

Biomedical researchers doing basic science can follow a more flexible structure, depending on the
nature of the study and the journal. The sample description for experimental papers would typically
appear in the methods section, not the results, as mentioned above for clinical papers. Start with the
most important finding, and continue through each result in a logical way. This may be according to

time, if one result followed from the next, or it may be from most to least important. An example is
provided later in this chapter, in the section entittedAi Resul t s Structure of

IRD(m) Format.o

4.3 The Structure of the Discussion Section

According to the Instructions for Authors of the Journal of the American Medical Association (JAMA),

an

the discussion section is fa comment section placing the results in context with the published literature
and addressing study limitations.o

JAMA. Instructions for Authors. http://jama.ama-assn.org/misc/ifora.dtl#ManuscriptComponents. Retrieved on 3 February 2008.

Similarly, Cell& Instructions for Authors stipulates that fthe Discussion should explain the significance

of the results and place them into a broader context. It should not be redundant with the Results

section. This section may contain subheadings and can in some cases be combined with the Results

section.

Cell. Information for Authors. http://www.cell.com/misc/page?page=authors#SubmissionRA . Retrieved on 3 February 2008.

0

Interestingly, because Cell does not have a clinical focus, the role of discussing limitations is not

central enough to mention in the Instructions for Authors. In fact, unlike clinical journals, journals like

Cell that publish long experimental reports are more likely to allow combining the results and
discussion into a single section and may not contain a conclusion section at all.

Turner notes that the discussion section is a mirror image of the introduction. While the introduction

starts with general background information and moves to the specific purpose of the author&
research, the discussion starts with an analysis of the author®& own specific results and moves to
general implications of the research.

Turner A. English Solutions for Engineering Research Writing. 2006.

Tip

The Annals of Internal Medicine journal& Information for Authors offers these recommendations for

structuring the discussion section:

1. Provide a brief synopsis of key findings, with particular emphasis on how the findings add to

the body of pertinent knowledge.
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2. Discuss possible mechanisms and explanations for the findings.

3. Compare study results with relevant findings from other published work. Briefly state literature
search sources and methods (e.g., English-language MEDLINE search to Jan 2007) that
identified previous pertinent work. Use tables and figures to help summarize previous work
when possible.

4. Discuss the limitations of the present study and any methods used to minimize or
compensate for those limitations.

5. Mention any crucial future research directions.

6. Conclude with a brief section that summarizes in a straightforward and circumspect manner
the clinical implications of the work.

Annals of Internal Medicine. Information for Authors. http://www.annals.org/shared/author_info.html#manuscript-text . Retrieved
3 February 2008.

4.4 Examples of Results and Discussion Sections

4.4.1 Clinical Study Results and Discussion Structure with Traditional
IMRD Format

Below is presented most of the text from the results and discussion sections of a clinical report on the
relationship between eating meat and getting various types of cancer.

Cross AJ, Leitzmann MF, Gail MH, Hollenbeck AR, Schatzkin A, Sinha R. A prospective study of red and processed meat
intake in relation to cancer risk. PLoS Med. 2007 Dec;4(12):e325.

Note: It was possible to reprint long excerpts of this journal article thanks to the PLoS Medicine
journal& generous open-access policy. For more details, see
http://journals.plos.org/plosmedicine/license.php .

Results Section
During amean followup of 6.8 y, 53,396 cancer

Comments
The first sentence of the results section

summarizes the procedure detailed
previously in the methods section. A
summary of the findings for the first
variabled red meat intaked is provided.

diagnoses (36,907 male cases and 16,489 female ¢
were ascertained. The mean enéagjusted red meat
intake in this cohort was 34.6 g/1,000 kcal (38.0

9/1,000 kcal in men and 29.5 g/1,000 kcal in women
The medans of extreme quintiles ranged from 9.8 to
62.7 g/1,000 kcal for red meat and 1.6 to 22.6 g/1,0(
kcal for processed meat.

The characteristics of patients studied are
related to the amount of meat that they eat.

In general, those in the highest quiatdf red meat
intake tended to be . . . [demographic characteristics
habits and health] (Table 1).

The first subheading. Within this section,
results for the first of two types of meat are
presented.

First: A list of all the types of cancer risk
increased by eating red meat.

Next: statistical procedures that clarified the
connection between meat and cancer was
not related to other causes.

Red Meat

Individuals in the highest quintile of red meat intake,
compared with those in lowest, had a stat#sty
significant elevated risk of several malignancies (Tal
2), including esophageal, . . . colorectal, . . . liver, . .
lung, and borderline statistical significance for
laryngeal cancer . . . The positive association for red
meat intake and coloreddtcancer was due more to
cancer of the rectum . . . than the colon, . . . Addition
fine control for smoking did not alter the associationg
for cancers of the esophagus, colorectum, liver, lung
larynx. In addition, the tests for interaction between
smoking and both red meat . . . and processed meat
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intake for lung cancer risk were not statistically
significant. . .

A list of cancer types not related to eating
red meat.

Reference to a figure that contains the data
of the first two paragraphs.

Red meat intake was not associated with gastric or
bladder cancer, leukemia, lymphoma, or melanoma.
The associations between red meat and cancer are
summarized in Figure 1 . . .; the figure also shows th
null findings for sexspecific cancers, such as..

Unexpected findings. Red meat seems to
help prevent one kind of cancer.

Unexpectedly, red meat intake was inversely associ
with endometrial cancer. . .

Findings that were relevant only for men in
the study. Mention of no difference between
women and men for other kinds of cancer.

In further sexspecific analyses, red meat intake was
positively associated with pancreatic cancer among
only ... We observed no differences in risk by sex .

The pattern of results for red meat intake is
repeated again for processed meat intake.
Positive, null, and negative results. Lists of
types of cancer that fit in each category.
Statistical issues for each finding.

Processed Meat

[Paragraphs omitted: Similar results for processed m
intake]

[Paragraptomitted: Analysis of risk for more specific
types of cancer]

An analysis of each variabled red meat and
processed meatd independent of the other.
Statistical methods for this analysis are
mentioned, followed by results.

We conducted sensitivity analyseskxing processed
meats from the red meat variable to determine whet
the risks associated with red and processed meat ar
independent of each other. . . The positive associati
for red meat and cancer of the liver, esophagus,
colorectum, and lung atemain . . . Furthermore, the
inverse association for red meat and endometrial ca
remained . . .

Remaining interesting statistical details are
grouped at the end, to answer any potential
concerns the reader may have about the
effectiveness of the study.

[Paragraph omitted: Additional statistical analysis
showing that results remain significant after controlli
for a number of variables.]

In the following excerpts from the discussion section of the same paper, study results are underlined.
Note how the findings mentioned briefly without analysis in the results section are now mentioned
again with more analysis and comparison to similar studies. Here, potential limitations of the data are
also presented. The results are discussed from strongest proof to weakest. After that, the authors
discuss the whole study in general and statistical details and conclude with a clinical application.

Comments

Discussion Section

Topic of the article mentioned
first. Note the similarity to the
article title. Most significant
results also summarized at the
beginning of the discussion
section. Thus the first
paragraph contains no
fanalysis. 0

In this large, prospective investigation of red and processed meat ir
in relation to cancer riskye found elevated risks forcolorectal and
lung cancer with both meat types. Red, but not processed, meat
intake was also associated with increased risk for cancer of the
esophagus and liver. We observed borderline statistically significan
elevated risks for advanced prostate cancewith both red and
processed meat intake, for laryngeal cancer with red meat, and for
bladder cancer and myeloma and with processed meat intake.

The strongest finding from the
results section is repeated
here, then analyzed. Another
review of studies is mentioned.
The finding agrees with the
previous studies.

The cancer site most consistently associated with meat intake has
been the colorectumA recent metanalysis. . .reported elevated
risks in the highest category of consumption ofmeat [9].Our study
included over 5,000 colorectal cancer cases, deddis strong
support to implicate red and processed meat as risk factors for this
malignancyConsistent with previous studieg9], we observed a
stronger positive association for rectal tharooatancer.
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Another finding is stated. That
this study is the largest of its
kind is mentioned. Previous
studies are summarized. A
potential limitation is
mentioned.

The positive associations for both red and processed meat that we
report for lung cancer were of similar magnitude to the findings for
colorectal cancer To date, our study includes the largest prospectiv
analysis of meat intake and lung cancer risk. Previousaageol
studies have reported elevated risks for lung cancer for those in the
highest categories of red meat [1B], fried red meat [8,19], wetlone
red meat [17], and processed meat intake [20]. Despite conducting
analyses to show that very fine control of smoking history, using a I
level variable, did not attenuate the lung @rassociations, there
remains a potential issue of residual confounding by smoking, beca
it is such a strong risk factor for this disease.

Another finding is presented.
Similar studies are mentioned.
That this study is the first one
with a prospective
methodology is emphasized.

We found a positive association between red meat intake
specifically and cancers of the esophagus and liver, and a borderlir]
significant positive association for laryngeal canceiThe first
prospective study of meat intake aagbphageal cancer was publishei
recently; that study had only 65 cases and found a positive associa
for processed meat, but not red meat, with esophageal adenocarcif
[21]. Our study suggests a threshold effect for red meat intake on
esophageal camcrisk, beginning at a low level of intake, with no
further increase in risk with higher intakes, as reflected in nerg (p
= 0.13), although it is possible that the referent group had a smaller
thanexpected cancer incidence by chance. Data on ime&e and
cancers of the liver and larynx are limited, and our study is the first
prospective investigation to report on these associations. Twe case
control studies reported elevated risks for laryngeal cancer for thosi
the highest intake categoriebred meat intake [22,23] and fried
beefiveal [24].

This paragraph contains only
findings and comparison to
similar studies. There is a brief
mention that there are not
many studies of this issue.

In our study, those in the highest quintile of processemeat intake
had borderline statistically significant elevated risks for myelomaa
malignancy that has not been wsilidied for dietary associatiorad
bladder cancer.A study of two prospective cohorts combined [25], ¢
one caseontrol study [26], bth found elevated risks of bladder canc
for those in the highest categories of processed meat consumption|
another cohort study found no association [27].

An unexpected finding is
highlighted with the word
funexpectedl yo
beginning. Because it is
unexpected, the authors
clearly show that they adjusted
the statistics to avoid
confounding from other
possible causes. However, the
authors also cite studies that
offer the opposite results.

Unexpectedly, we found an inverse association betwessd meat
intake and endometrial cancer; this association was not attenuated
by adjustment for known risk factors, such as body mass index or
menopausal hormone therapy, or by fine control for smokingwhich
has been inversely associated with this malignd@8]. Previous
studies have reported null [29,30] or positive relations [31] between
meat and endometrial cancer. We also observed inverse associatic
between processed meat intake and leukemia and melanoma. In c(
to our findings, childhoodslukemia has been positively associated w|
intake of processed meats in a ecasatrol study [32].

There is quite a bit of research
on this finding, so the authors
group articles and describe
them only briefly. They also
offer another potential
limitation of their findings.

Both red and processed meat intake were positively associated wit|
pancreatic cancer in men, but not womenRed meat has been
associated with pancreatic cancer in some [33,34], but not aB$35
previous cohort studies, as has pgsasl meat in one cohort [34] and
several caseontrol studies [40044]; although a sexpecific association
has not been reported before. Although the association between
pancreatic cancer and red or processed meat intake in men was
unchanged by fine contréor smoking, residual confounding by
smoking is still possible.
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[Paragraph on other cancers omitted.

Previous studies conflict. The
authorsoé resul
why.

[

Previous studies of meat intake and prostate cancer are conflicting|
Some studiesdve reported null findings [5,666], and others suggest
positive associations [674]. Despite finding no association between
red or processed meat intake and overall prostate cancer risk, we
observed a suggestion of an elevated risk for advanced prostate
cancer with both meat typeslif the relation of meat intake to prostate
cancer is confined to advanced disease, this could explain some of]
inconsistencies in the literature as most previous studies have not
specifically addressed advanced prostateean

Although two recent studies
have found a breast
cancer/red meat connection,
the authors did not find one.
They speculate why.

With regard to breast cancer, a pooled analysis of eight cohort stud
found no association with red meat intake [75]; boer, the two most
recent prospective studies found positive associations for both red |
processed meat [76], specifically for estrogen and progesterone
receptor positive breast cancers in premenopausal women [77].
Althoughbreast cancer risk related tomeat intake did not appear to
differ by menopausal status in our studywe had very few
premenopausal cases (n = 94) and lacked information on hormone
receptor status for a large number of cases.

[Paragraph on null cancer risks omitfed.

No more results given.
Interpretation of possible
reasons for the results.
Reasons are based both on
understanding of biological
mechanisms and on results of
other associational studies.

Both red meat, regardless of processing procedure, and processed
can be linkedo carcinogenesis by different mechanisms; for exampl
they are both sources of saturated fat and iron, which have
independently been associated with carcinogenesis. Associations
between saturated fat and cancer are likely to be related to energy
balancen general, whereas iron is thought to contribute to
carcinogenesis specifically by generating free radicals and inducing
oxidative stress [94]. Most recently, dietary fat was positively
associated with breast cancer [95], and iron intake was positively
associated with liver [96] and colorectal cancers [97].

[Paragraph omitted: More analysis of biological mechanisms for
meat/cancer connection.]

The authors suggest reasons
for the difference in risk for two
types of cancer.

With regard tahe stronger relation of red and processed meat to
rectal cancer than to colon cancerthere is variation in several
characteristics along the large intestine

Gap in the research and
statistical strengths of study.

Despite abundant biologic pathways linking megdke to
carcinogenesis at numerous anatomic sites, this is the first
comprehensive and prospective analysisA particular strength of thig
study includes the large size of the cohortAn additional strength way
that our study provi@d] adequatestatistical power to detect
associations. Furthermore, recall bias and reverse causation were
minimized by. ..

Limitations of the study and
why they are not serious.

Potential limitations of this study include some degree of measuren
error. . . Theenergyadjusted correlation coefficients . were. . .
These correlations compared very favorablgtteer . . Although some
measurement error remains, the error associated witkends to result
in. ., and we attempted to minimize this erbgr. .. [omitted:
additional minimizations of error and potential errors].

Conclusion: Main findings
repeated again here in the last
paragraph. Clinical application
of findings.

In conclusiona diet high in red or processed meat was associated
with an elevated risk of both colorectal and lung cancer; in
addition, red meat was associated with an elevated risk of
esophageal and liver cancerA decrease in the consumption of red ¢
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| | processed meat could reduce the incidence of cancer at multiple si]

4.4.2 Results Structure of an Experimental Study in the IRD(m) Format

Here are some observations about the results structure of an experimental study in the field of
immunology. Relative to clinical papers, the entire article is quite long. Although not all basic science
journals follow the pattern, this journal uses an IRD(m) format. In other words, the article contains a
short introduction, followed by longer results and discussion sections. Then there is a separate
methods section at the end in small print. Only when necessary for understanding the results, a few
concise summary statements about the method are provided in the results section as well, as detailed
below. In this paper, out of 10 pages, 7.5 are devoted to the results and discussion.

Tang Q, Adams JY, Tooley AJ. Bi M, Fife BT, Serra P, et al. Visualizing regulatory T cell control of autoimmune responses in
nonobese diabetic mice. Nat Immunol. 2006 Jan;7(1):83-92.

The results section of this article is very long and contains several subsections, each with its own
subheading. The subheadings denote the main findings:

Subheading Grammatical Structure
T g Cells inhibit priming of T cells Sentence with active verb
TregCells alter T, cell dynamic activity Sentence with active verb
Ty cell and T cell homing Nouns: this section is a description
Lack of stable T celli T, cell interactions Shorter version of ithere are no stable . . . interactions
Ty cells and Jqcells interact with DCs Sentence with active verb

Within each subsection, the authors actually describe several cycles of experimentation. In this
particular journal, the summary of each cycle is like a mini-research report, containing a hypothesis,
description of methods, main result and more detailed results, and an analysis (discussion) of the
result. After explaining one procedure® results, the authors draw a brief conclusion that leads to the
next procedure. Note: more often, in other journals it is common not to include the whole cycle. In
particular, extra method details and analysis belong in the methods and discussion sections, not in the
results section (personal communication, Jeehee Youn).

The finitialdhypothesis in a purpose (tofin order to) Treg cells inhibit priming of T cells
statement. Note that it matches the subheading.

We did initial studiego assess the effect of . .

The methods of the initial experiment. Note cells in . . . mice orthe priming of . . . Ty cells in
the list of active verbs (e.g., We compared).  the pancreatic lymph node We compared . . . We
depleted . . . lymph node cell samples of . . . cells and
General statement of results with < labeled the cells . . . before transferring them into
reference to figure, followed by prediabetic . . . mice. We collected pancreatic and
more detailed resilts inguinal lymph nodes from the recipient mice 4 d
The analysis (mini-discussion) of the initial ~ later and measured . . .

experiment® results. Note that this is a more
detailed version of the result described in the In the absence of . . ., . T, cells did not
subheading. proliferate in . . . mice (Fig. 1a) or . . . recipient
mice (data not shown), as assessed by . . . [More
detailed resultsThese resilts suggested that the

presence of endogenous,d, cells in NOD mice
Purpose statement for ﬁ suppressed the priming of autoreactive
new experiment. \ CD4'CD25 T,, cells. To determine whetherthe
Contains follow-up Methods of second differences in the . . . JTcell proliferation in the
hypothesis in light of experiment. { [two types of] mice were due to the differenaeshe
initial experiment® numbers of . . . [, cells,we expanded . . T,egcell
results. . . 9 9
) populations isolated from . . . donors and used . . .
Resulis of second experiment. ~~_these cells to reconstitute each . . . moligg.cell

Statement that the hypothesis was reconstitution reduced the proliferation of the. . .
supported. \ Ty cells. . .[More detaikd results.JThus, the

The analysis (mini-discussion) of the second
experiment® results.
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reduced priming and activation of . .4 @ells in

these mice wasot due tothe high frequency of
transferred cells. Instead, proliferation of . . it

the pancreatic lymph node inversely correlated with
the number of {4 cells in these mice.

The excerpt above contains two full cycles of hypothesis-methods-results-analysis. The first cycle is
the initial experiment with tentative, general findings.

The second cycle asks why this result was found. The experiment supports the new hypothesis. The
subsection continues from there with several more cycles of experiments.

The third cycle begins, iNext we determined whether reconstitution of [one type of] T4 cells was more
effective than [another type of] T4 cells in inhibiting the priming of BDC2.5 T cellsin... mi ¢ &he o
third cycle is structured exactly like the first two.

From there, the authors go on to answer more questions about their initial findings to verify that the
cause-effect relationship still holds under various conditions. They come to their main conclusion, that
T\eq Cells inhibit priming of TH cells. All the additional subsections of the results section tell the story of
experiments that help the authors describe the cause and effect process in more detail.

Again, for each procedure and its results, there is a cycle in the structure of a mini-journal article. Each
cycle contains, at minimum, purpose and results. Some also contain an initial review of the literature
and/or research question and a very brief description of the method used. In this journal, most also
contain a brief interpretation of the results, but generally, further analysis of the results should be
saved for the discussion section.

Although the subject is difficult, the results section is basically a storyd the story of the experiments
and thought processes of the authors from beginning to end. What makes it easier to read is the
repetition of the same content structure and grammatical features in the description of each
experimental cycle, as shown in the table below.

Sections in the Description of an Experimental Cycle

Part of Experimental Cycle Language to Signal the Part
Hypothesis in a purpose statement (In order) to determine . . .
Methods We did . . .We compared . . .We depletedWe
collected . . .etc.
Results We detected . . . We almost never found . . . etc.
Analysis These results suggested/demonstrated that . . .
indicating that . . . Thus . . . etc.

Other features of the authorsdparticular style also make it easier to read. The subheadings use a
present tense verb, which is shortest and easiest to read, but the main text uses the past tense, which
more accurately reflects the fact that the experiments happened in the past. In this particular article,
figures and tables are always mentioned in parentheses, never in the sentences of the text. These
authors also tend to use the active voice for their main procedures, but passive for procedures that are
not as central for understanding the context of the whole paper.

Example of Less Central Procedure:

In the absence of islet antigen . . . TH cells did not proliferate in . . .aniassessed b@FSE dilution using
flow cytometry.

The authors also make good use of sighaling phrases to organize the text.

Examples:
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In fact, . . .
Moreover, . ..

In addition, . . .
Therefore, . ..
However, . ..
Furthermore, . . .

4.5 Showing Certainty about Claims

The results and discussion sections of a research report focus on making claims and then adding
support for those claims.

451 What are ACIlI ai mso?

1. Statements about your ideas

2. Statements about your data

3. Statements about other peoplebs ideas and dat a
In other words, ftlaimois a very general word, and there are many claims in a single journal article.
Here is an example of a claim.
Example:
Basic claim: An increase in smoking among teenagers causedt@nghealth problems.
When the proof of your idea or data is clear, you should strengthen your claim. When the evidence is
less certain, you should limit or weaken your claim. Below are some examples of strengthening and
limiting the example above.
Examples of Stronger Claims:
An increased A sharp increase
causedd undeniably caused, clearly caused, undoubtedly caused, must have caused, etc.
long-term health problesy widespread longerm health problems
You could also add expressions to the beginning of the sentence:
Itis clear that an increase . . .

A great deal of evidence leads us to conclude that an increase . . .
We must conclude that an increase . . .

Examples of Limited Claims:

An increasey a probable increase
causedd may have causedeemed to have caused, contributed to, was one cause of, etc.

Again, you could also add expressions to the beginning of the sentence:
We have reason to believe thatiacrease . . .

It is possible that an increase . . .

Below is a longer list of expressions from Hyland (2004) that strengthen or limit claims. Note that they
have a range of meanings, both positive and negative, so choose carefully after looking at several
examples from Google Scholar or other published papers.
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Hyland, K. Disciplinary Discourses: Social Interactions in Academic Writing. Ann Arbor: U of Michigan; 2004. p. 192.

4.5.2 Expre ssions for Strengthening a Clai m

2008 Jocelyn Graf and HYU CThittp://ctl.hanyang.ac.kr/writing

43



Nouns

certainty
evidence

the factthat
(without) question

Adjectives
assured
certain that
clear
conclusive
is essential
impossible
improbable
inevitable
least

more than
obvious
plain
precise
reliable
sure

true
unambiguous
undeniable

4.5.3 Expressions for Limiting

Adverbs
admittedly
almost

(not) always
apparently
approximatéy
basically
conceivable/conceivably
essentially
evidently
formally
frequently

(in) general
generally
hypothetical(ly)
ideally

largely

likely

mainly

maybe

more or less
not necessarily
normally
occasional(ly)
often
ostensibly
partly

partially
perhaps
possitbe/possibly

undoubted
unequivocal
unmistakable
unguestionable
well-known

Verbs
conclude
confirm
convince
demonstrate
determine
expect

we find

we know

it is known that/to
perceive
prove

show
surmise

we think

Modals
could not
must

aClaim

will
will not
would not

Adverbs
actually
always
assured(ly)
at least
certainly
clear(ly)
conclusive(ly)
convincingly
decided(ly)
definite(ly)
impossibly
improbably
manifest(ly)
more than
necessarily
never
obvious(ly)
particularly
patently

plain(ly)

predominant(ly)
presumable/presumably
probable/probably
quite

rare(ly)

rather

relatively
seemingly

seldom

somewhat
sometimes
superficially
technically

in theory
theoretically
typically

unlikely

usually

virtually

Verbs
appear
argue
assume
believe
claim
deduce
discern
doubt
estimate

precise(ly)
quite
reliable/reliably
sure(ly)
unambiguous(ly)
unarguably
undeniably
undoubted()
unequivocal(ly)
unmistakably
unquestionably
wrong(ly)
right(ly)

Interjections
of course
doubtless

in fact
indeed

no doubt

Transition
given that

guess
hypothesize
(we) imagine
imply
indicate

infer
interpret
perceive
postulate
predict
presume
propose
seen (as)
seem
speculate
suggest
suppose
surmise
suspect

tend

Modals
could

may

might
should
should not
would

Nouns
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assumption
our belief
certain extent
conjecture
contention
implication
possibility
prediction
probability
(general) sense
tendency

Adjectives
about

a certain [noun]
around
consistent with
most

open to question
plausible
questionable
uncertain
unclea

unsure

Transition
provided that
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4.5.4 Study Limitations

Near the end of the discussion section of your journal article, you should include a paragraph
or two addressing the limitations of your study. This is particularly critical in clinical studies,
where not acknowledging limitations could lead clinicians to apply your findings before they
have been adequately investigated. Here are some examples adapted from Swales of
expressions for limiting claims in the discussion section.

Expressions for limitations of the study:

It should be noted that this study has been primarily concerned with . . .
This analysis has concentrated on . ..

The findings of this study are restricted to . . .

This study has addressed only the question of . . .

The limitations of this study are clear . . .

We would like to point out that we have not . ..

= =4 =8 =8 -8 =9

Expressions for stating conclusions that should NOT be drawn:

However, the findings do not imply

The results of this study cannot be taken as evidence for. . .
Unfortunately, we are unable to determine from this data . . .
The lack of . . . means that we cannot be certain . . .

=A =4 =4 =

Expressions for very limited studies:

Notwithstanding its limitations, this study does suggest . . .

Despite its preliminary character, the research reported here would seem to
indicate . . .

1 However exploratory, this study may offer some insight into . . .

)l
)l

4.5.5 Using modals to strengthen or limita  claim

One of the groups of words in each of the two lists above is modals. Modals (can, may, could, etc.)
can strengthen or limit a claim. In fact, modals are probably the most common way to show degree of
certainty. However, they are very difficult to define for English learners. There is no exact translation
among different languages. Here is a more detailed description of the modals. More examples follow
later in this chapter.

Description Examples
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Past and
present: no
modal. Just a
regular verb

Giving generalizations:
statements that people in
the field generally agree
on

Generalization:

1. Prevalence of mixed depression, a combination
depression and manic or hypomanic symptasisigh
in patients with bipolar disorders.

R
Future: WILL © Benazzi FBipolar disorded focus on bipolar Il disorder and mixe|

Citations: Summarize the depressionLancet. 207 Mar 17;369(9565):9385.

findings of others T

(report, describe, Citation:

SFCTF)nstrate, show, prove, 2. Genetic stqdiééMv_high heritability of the trait,
and segregation analysis suggests the presence of

OR autosomal codominant major gene conferring
susceptibility to podoconiosis.

Reporting certain results: Davey G, Newport MPodoconisis: The most neglected tropical

May be proven disease?ancet. 2007 Mar 17;369(9565):888

mathematically. (Rare in

biomedical science.) Prediction:

AND 3. Those likely to be sick will face ever increasing
premiums, and voluntary coveragdl continue to

Predictions: No or little decline.

doubt about the future.

Luft HS. Universal health care coverage: a pog&iybrid solution.
JAMA. 2007 Mar 14;297(10):1118.
CAN Possibility: It is possible, | Possibility:

but will not happen every

time. 1. Recent studie3**%* have shown that therapeutic
hypothermiecanresult in better outcomes for patien

OR with out-of-hospital ventricular fibrillation.

Ability SOSKANTO study group. Cardiopulmonary resuscitation by
bystanders with chest compression only (SGSNTO): an
observational study. Lancet. 2007 Mar 17;369(9565)®20
Ability:

2. Howcan we explain he discrepancy between
studies of mite avoidance in children that suggest
some benefifs,8,17 and the data from our study and
other studies involving adults that show no
improvement in asthma contrd®10,21
Woodcock A, Forster L, Matthews E, MartinLetley L, Vickers M,
et al.Control of exposure to mite allergen and allergapermeable
bed covers for adults with asthma. N Engl J Med. 2003 Jul
17;349(3):22536.

WOQULD Limited by a condition: Limited by a condition:

Of t en
subordinate clause that
describes the condition.
(The dAifo
unstated when it is clear
from the context.)

used w

c |

1. This fundamental restructuring of the payment
systemwould achieve both universal coverage and
improved efficiency [if . . . ].

Lurie N, Dubowitz T. Health Disparities and Access to Health.
JAMA. 2007 Mar 14;297(10111821.

2. [If .. .]the best impetus for changsuld result
not from litigation, regulation, or other outside force
but from within the health care system.
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Other uses:

AWwWe would (I
[reporting v
is a special expression
that allows you to use
reporting verbs for
yourself.

OR

Past tense of WILL

Kirschner KL, Breslin ML, lezzoni LIStructural Impairments
That Limit Access to Healt@are for Patients With Disabilities
JAMA. 2007 Mar 14;297(10):112%.

Using a reporting verb
3. Wewould like to emphasize that we cannot prove
whether the measured antimyelin antibodies in our
patients are antibodies with demyelinatingaeity or

whether they represent an epiphenomenon of myel

destruction.

Berger T, Rubner P, Schautzer F, Egg R, Ulmer H, Mayringgr |,
al. Antimyelin antibodies as a predictor of clinically definite
multiple sclerosis after a first demyelinating evéhEngl J Med.
2003 Jul 10;349(2):1385.

4. ... wewould recommend the use of a technique
including predilation with shorter balloons, the use
longer single stents in order to cover the entire zong
balloon injury, . . .

Moses JW, Leon MB, Popni, Fitzgerald PJ, Holmes DR,
O'Shaughnessy @t al.Sirolimuseluting stents versus standard
stents in patients with stenosis in a native coronary artery. N En
Med. 2003 Oct 2;349(14):131%3.

5. Our hypothesis was that hightensity warfarin
would be more effective than moderatgensity
therapy.

Crowther MA, Ginsberg JS, Julian J, Denburg J, Hirsh J, Douke
et al. A comparison of two intensities of warfarin for the preventi
of recurrent thrombosis in patients with the antiphospholipid
anibody syndrome. N Engl J Med. 2003 Sep 18;349(12):488.33

SHOULD

Reasonable expectation
(more than 50%)

OR

Stating limitations
indirectly (a
irecommendat
oneself)

Other Uses:

Making
recommendations about
future studies or clinical
treatment

Reasonable expectation:

1. D-Dimer is a marker of endogenous fibrinolysis &
should therefore be detectable in patients with deef
vein thrombosis.

Wells PS, Anderson DR, Rodger M, Forgie M, Kearon C, Dreye
et al.Evaluation of Ddimer in the diagnas of suspected deegin
thrombosis. N Engl J Med. 2003 Sep 25;349(13):1227

Stating limitations indirectly:

2. Potential limitations of our studshould be
acknowledged.

Recommendation about future studies:

3. Further analysis of these miskould more clearly

define the contribution of SDF1 in this setting and,
more globally, to the nonredundant roles for RBP2
demethylase activity in vivo.

Klose RJ, Yan Q, Tothova Z, Yamane K, ErdjumBndmage H,
Tempst P, et al. The retinoblastoma binding pnoRBP2 is an
H3K4 demethylase. Cell. 2007 Mar 9;128(5):88%.

Recommendations about clinical treatment:
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4. é the decision to perform ablatighould also take
into account the risk of a fatal complication.

Pappone C, Santinelli V, Manguso F, AugeéipSantinelli O,
Vicedomini G,et al.A randomized study of prophylactic catheter
ablation in asymptomatic patients with the W.dtrkinsoAWhite
syndrome. N Engl J Med. 2003 Nov 6;349(19):1-803

5. Both generalists and medical subspeciaBsizuld
recommend influenza vaccinations to their elderly g
high-risk patients.

Nichol KL, Nordin J, Mullooly J, Lask R, Fillorandt K, lwane M.
Influenza vaccination and reduction in hospitalizations for cardig
disease and stroke among the elderly. N Engl J. [2@03 Apr
3;348(14):13232.

MAY

Possibility (some doubt):
Very common for
reporting results
cautiously.

Possibility:

1. The cohort study had a small number of
participants, unaccounted crossover between the
groups, and large loss to follewp, whichmay have
affected the validity of the results.

Sambunjak DStraus SEMa r_u_ s MehtoriAg in academic
medicine: A systematic review. JAMA. 2006 Sep 6;296(9):1183

COULD

Possibility (more doubt):

More cautious than CAN

Common with

Other Uses:

Past tense of CAN

Possibility:

1. It is possible that the presence of these mutant p
proteins in human tumoruld negatively affect the
outcome of functioal p53 restoration depending on
how p53 function is restored.

Kastan MBWild-Ty pe p53: Tumors Cané
9;128(5):83740.

With fiwhether o:

2. It remains to be determinadhether mutations in
MC4Rcould be one cause of loAgrm treament
failure.

Branson R, Potoczna N, Kral JG, Lentes KU, Hoehe MR, Horbe
FF. Binge eating as a major phenotype of melanocortin 4 recept
gene mutations. N Engl J Med. 2003 Mar 20;348(12):118%

Past tense of ficano:

3. Patients were contacted biefghone every 7 to 14
days so that investigatocsuld monitor compliance
and safety.

Rowbotham MC, Twilling L, Davies PS, Reisner L, Taylor K, Mo|
D. Oral opioid therapy for chronic peripheral and central
neuropathic pain. N Engl J Med. 2003 Mar 27;3483(122332.

MIGHT

Possibility: Same
strength as COULD

Possibility:

1. Reactive T cellsnight produce higher levels of
interleukin 5, stimulating tissue cosinophilia and
subsequent pruritus.

Byrd JA, Scherschun L, Chaffins ML, Fivenson DP. Eosinophili
dermatosis of myeloproliferative disease: Characterization of a
unigue eruption in patients with hematologic disorders. Arch
Dermatol. 2001 Oct;137(10):138D.

2008 Jocelyn Graf and HYU CThitp:/ctl.hanyang.ac.kr/writing 49



http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Sambunjak%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Straus%20SE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Marusi%C4%87%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1

4.5.6 Strength of Claim
Examples in Context

As Turner has noted,

Generally those fields that have fewer variables or variables that can be controlled in
the laboratory or tested or simulated mathematically are much more likely to use the
present tense to give their conclusions. Those fields . . . involving human beings or
natural process that are hard to isolate in life sciences and medicine are more likely to
use model forms (may, etc.) to discuss results.

Thus research reports in biomedical engineering and bioinformatics, for example, will often contain
stronger claims than, for example, clinical psychology. The best way to choose the right forms for your
own writing is to emulate good writers in your own field. Try searching a collection of PDF files of
published articles for modals and the other expressions listed above. Observe how each is used in
context, just as the following discussion section is analyzed below.

In the following excerpts from a discussion section, the expressions for strength of claim are
underlined. Note that some are exact statistical statements (e.g. significant), and others are more
vague (e.g. nearly all). Also note that the authors tend to use different expressions in each part of the
discussion section.

The article tested the benefits of providing children under 4 years old with zinc dietary supplements.
The first excerpt comes from the very beginning of the discussion section, where the authors
summarize the findings they have already presented in the results section. They use a variety of
expressions to show the strength or weakness of each claim.

Sazawal S, Black RE, Ramsan M, Chwaya HM, Dutta A, Dhingra U, et al. Effect of zinc supplementation on mortality in
children aged 1i 48 months: a community-based randomised placebo controlled trial. Lancet. 2007 Mar 17;369(9565):927-34.

Example:

In our study, zio supplementation did not result isignificant reduction inoverall mortality in children aged
1i 48 months in a population with high malaria transmission. How#vere was a suggestion thahe effect
varied by age, with no effect on mortality in infa, and anarginally significant 18% reduction of mortality in
children 12 48 months of age (p=0-045). This effect wagnly a consequence of fewer deaths from malaria
and other infections. Any effect on mortality in this trial was in additiongossble effect of vitamin A
supplementation . . .

The second excerpt suggests several possible interpretations of one result, that zinc supplements did
not have a measurable affect on infants less than 1 year old. Note that the authors use fmightoand
fcouldofrequently and alternate the two expressions for variety. The discussion is framed at the
beginning and end with two other expressions: possible and suggest(ion).

Example:

There are severaossibleexplanations for the absence of effects of zinc supgigation in children younger
than 12 months. Infanteight have acquired adequate zinc in utero . . . Alternatively, the absence of effect in
this age groumight be related to the low 5 mg dose used. . . Effects ofmigbt be mediated through
improvenent in immunity . . . and this effecbuld be restricted in infants . . . [V]ariation in response to zinc
supplements in infants in different populationght be expected. Our findings of no effect in infants need
further investigation . . . because thmuld have important implications for targeting of children who would
benefit from additional zinc. . . Nutritional and immunological differemogght affect responses to infections
and survival. . . Thus, the results of this large commtlrétsed placebcontrolled zinc supplementation trial
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suggesthat . . . zinc supplementation did not have any effect on mortality in infants, buiviegesuggestion
of reduced mortality in children older than 1 year.

The last section of the discussion offers suggestions for future research. Note the use of fiwouldoin the

suggested hypothesis statement. This is a rewritten version of the Yes/No question: AiVould a higher

dose have a different effect?0As usual, fiwoulddis combined with an implied fif. @f we did another

study, would a higherdose...?0 For more information on how to write
Introductions chapter.

Example:

Feasible and sustainable methods of enhancing the bioavailable intake of dietary zinc need assessment. We also
need taknow whether a higher dogeuld have a different effect in infants, and to elucidate the mechanisms of

the effects of zinc and any differences between boys and girls. Our mgidissta need for metanalysis of

all available studies both for mortgliand morbidity to make evidence based recommendation for public health
policy to improve mortality, morbidity, growth, and development.

Sazawal S, Black RE, Ramsan M, Chwaya HM, Dutta A, Dhingra U, et al. Effect of zinc supplementation on mortulliiemaged 1
48 months: a communiiyased randomised placebo controlled trial. Lancet. 2007 Mar 17;369(9563%927

4.6 Recommended Reading

See Chapter 4 of the textbook Academic Writing for Graduate Students for more detailed advice on
modifying the strength of claims. Although the book is directed at graduate students, there are also a
number of grammar and style tips on other topics that would be helpful even to those who have
already earned their degrees.

Swales JM, Feak CB. Academic Writing for Graduate Students, 2" ed. Ann Arbor: U of Michigan; 2004.

4.7 Checklists for Evaluating Your Writing

The following two checklists are excerpted from Adam Turner& English Solutions for Engineering
Research Writing (2006). Although they were originally written for evaluating engineering journal
articles, all the points are relevant to biomedical research writing.

4.7.1 Results Section Checklist

1. |do not merely describe all of the results, but interpret the important results for the reader. |
usewords!| i ke fAsignificant, moder at e, unexpectedly, s
interpret the results and not just give a list of results.

2. If appropriate, | have pointed out any problems or inconsistencies with the data (not the

3. same as limitations of the paper).

4. If my results are statistical, | have done all the necessary tests to determine the validity of the
results.

5. 1 f my paper does not have a separate ADiscussionbo
compare my findings with the results in previous research papers.

6. | have used the past tense to talk about the specific results of my paper but | have used the
present tense to talk about descriptions of figures or tables and generalizations based on my
results of general statements about my whole field.

7. My tables have titles on the top but my figures have captions on the bottom.

4.7.2 Discussion/Conclusion Section Checklist
1. Idiscuss only the most significant findings and do not simply repeat the results section with
more commentary.

2. | have noted any problems with the methods or data. | note the implications of these
problems and how they might affect the validity of my conclusions.
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My discussion section includes references from other papers to either support or compare my
research.

I have explained why my results differ from previous research if applicable.

| have analyzed the structure of papers in my field to understand the relationship between the
results, discussion and conclusion sections.

I have identified and clearly explained the importance of the findings for the field as a whole.

| have mentioned whether my results support or differ from previous research in the field. If
they differ, | have attempted to explain why.

| have mentioned some possible areas for further research, the importance of the findings or
the implications and possible applications of the research (not all are required in all fields).
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5.0 The Journal Article Abstract

The abstract is the most important part of a journal article. It is the most widely read, and it includes all the
main points. However, it may also be the most difficult to write. So much must be included within a limited
number of words. This chapter will review the structure of abstracts, address issues specific to medical

abstract writing, and present a number of language tips for writing abstracts in English.

5.1 Comparison of Abstracts and Journal Articles

The following chart shows similarities and differences between a journal article abstract and the main body

of a journal article.

Abstract

Avrticle

Audience: People searching in the library.

People doing similar research read and
sometimes cite the paper.

Audience: People reading abstract collections.

Graduate students may be required to read the
paper in survey courses.

Audience: All article readers.

Only a few practitioners read the whole paper.

Audience: Almost all readers only read the
abstract (anecdotal estimate 95%).

Relatively few people read some or all of the
article (anecdotal estimate 59%).

Purpose 1: Summarize the article.

Purpose 2: AiSel |l o

Purpose: Participate in the academic community.

Read first

Almost always read after the abstract

Written last

Almost always written before the final draft of the
abstract

Short word limit

Longer word limit

May be translated into several languages

Is normally written in one language

Reader may have knowledge of the
background of and justification for your study

Reader should learn the background of and
justification for your study from the text

Reader should be able to understand your
main findings

Reader should learn the details, limits, and
implications of your results

Knowledgeable reader can understand the
basics, but not critique or replicate your study
(exception: clinical medicine)

Reader should be able to understand, critique, and
replicate your study

Agree on all details

Use the same writing style, formality

Both must meet the requirements of the journal guidelines

Each can be read independently of the other text

Follow the same structure
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5.2 The Structure and Content of Abstracts

5.2.1 Structured Abstracts

All good abstracts have a structure. However, fstructured abstractsoare those with a particular structure
required by the journal editor. A structured abstract is divided into sections with headings in bold print, like
the following example from the medical journal BMJ. Note that other journals may use different headings.

Example:

Advice to use topical or oral ibuprofen for chronic knee pain in older people: randomised controlled
trial and patient preference study

Objective To determine whether older patients with chronic knee pain should be advised to use topical or
oral non-steroidal anti-inflammatory drugs (NSAIDs).

Design Randomised controlled trial and patient preference study.

Setting 26 general practices.

Participants Peopleaged O 50 wi th knee paitmaland23832n preferenceastudyo mi s e d
Interventions Advice to use topical or oral ibuprofen.

Primary outcome measures WOMAC (Western Ontario and McMaster Universities) osteoarthritis index,
major and minor adverse effects.

Results Changes in global WOMAC scores at 12 months were equivalent. In the randomised trial the
difference (topical minus oral) was two points (95% confidence interval i 2 to 6); in the preference study, it
was one point (i 4 to 6). There were no differences in major adverse effects in the trial or study. The only
significant differences in secondary outcomes were in the randomised trial. The oral group had more
respiratory adverse effects (17% v 7%,95% confidence interval for difference i 17% to 7 2%), the change in
serum creatinine was 3.7 mmol/l less favourable (0.9 pumol/l to 6.5 pmol/l); and more participants changed
treatments because of adverse effects (16% v 1%, i 16% to 7 5%). In the topical group more participants had
chronic pain grade Il or IV atthree months, and more participants changed treatment because of
ineffectiveness.

Conclusions Advice to use oral or topical preparations has an equivalent effect on knee pain over one year,
and there are more minor side effects with oral NSAIDs. Topical NSAIDs may be a useful alternative to oral
NSAIDs.

Underwood M, Ashby D, Cross P, Hennessy E, Letley L, Martin J, et al. Advice to use topical or oral ibuprofen for chronic knee pain in
older people: randomised controlled trial and patient preference study. BMJ. 2008 Jan 19;336(7636):138-142.

The structured abstract was originally developed for a unique audienced in this case, practitioners. It is

designed for clinicians who donét have time to aead the
all. However, if you are a lab scientist, dond skip to the next section yet. The trend toward requiring

structured abstracts is gradually spreading throughout the experimental sciences. Even if your field& key

journals dond use structured abstracts yet, they maysoon.1 t 6s a good idea to be famil.i
abstracts work.

Because the fAconclusionsodo section of a structured abstr
portion of the abstract. On the other hand, the structured abstract contains more detail about methods and

results than a normal abstract, so that itodos possible t
study.

A clinical journal s authoro6s gui del i adings. Somatimes| v | i s t
there are variations for different types of articles. For example, BMJ6 s gui del i nes al |l ow or f

gualitative studies, and a completely different set of headings for quality improvement articles. In addition,

the BMJ guideli n e s Ifsttee gtandaiid headings do not suit the type of study, substitute something
sensible such as o6épopul ationd as a heading instead
simply delete the heading. o

Whichever set of headings you use, it is possible to write brief notes instead of complete sentences for
some of the headings. For example, another article in the same journal issue included an abstract with only
the word fiTanzani 8datngafter the heading
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Lubell Y, Reyburn H, Mbakilwa H, Mwangi R, Chonya S, Whitty CJ, et al. The impact of response to the results of diagnostic tests for
malaria: cost-benefit analysis. BMJ. 2008 Jan 26;336(7637):202-5.

It is also unnecessary to use the headings in the abstract as the subheadings in the body of the paper. For
example, in the abstract above, the headings are as follows: Objectives, Design, Setting, Participants,
Interventions, Primary Outcome Measures, Results, Conclusions. However, the body of the paper is divided
into the following sections and subsections:

Introduction Results
Participant recruitment
Method Baseline characteristics
Recruitment Follow-up
Quality control Primary outcome
Assignment Adverse effects
Participant flow and follow-up Secondary outcomes
Intervention Adherence with treatment route
Masking
Outcome measures Discussion
Adverse effects Main findings
Prescribing data Preferences
Sample size Applicability to routine practice
Analysis Statistical power

Potential for bias
Use of prescribed medication
Meaning of the study
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Structured abstracts tend to be longer than traditional abstracts. However, the journal typically has some
kind of word limit. Keep in mind that the journal database MEDLINE will cut off anything longer than 4096
characters. You can count the number of characters automatically in MS Word by going to Tools > Word
Count and viewing Characters (with spaces). In Korean: (M > (W) > ( ).

5.2.2 Unstructured Abstracts General Introduction

Outside of journals for practitioners, such as physicians
and nurses, most biomedical journals do not yet require -

=]

structured abstracts. Instead, you as the author have ﬂ

the freedom to allocate the limited space as you choose.
Nevertheless, there are some common practices for
organizing the abstract of a research report.

Purpose

First of all, abstracts present material in the same order
as the body of the paper. However, some sections of
the paper contribute more detailed information to the
abstract, while other sections can almost be skipped.
The typical experimental or engineering paper in
biomedicine will use the most abstract space for results. ﬂ

Specific Methods

However, in areas of biomedicine more related to social

science, such as epidemiology and many subfields of

nursing, the introduction may deserve more abstract

space. If your paper presents a new research or clinical

procedure, the method section of the abstract will be

larger. The discussion/conclusion section is often dealt General
with only briefly because it cannot be summarized in a

short space.

Results

Discussion/
Conclusion

5.2.3 Structure of the Abstract Detailed

The following list (Turner, 2006) includes the various sections that may exist in a research report abstract.
Keep in mind that most abstracts do not include all these sections, and they do not appear in a particular
order. | recommend that you take three well-written articles from your own subfield and identify which of the
following sections appear in their abstracts. Those are probably the sections that you will need when you
write your own abstract.

1. Introduction

A. Background of the research

B. Research problem or research

guestions

C. Gap or lack of research in the field More common in social sciences and almost required in
dissertation writing to show that your thesis is a significant
document.

D. Purpose of the paper Many sciences and engineering abstracts do not have
much background but start with the purpose of the
research or even the method.

E. Description of the paper Summarizes what the paper does.

2. Methods Methods sections are generally longer in Dissertations.
Smaller in other abstracts.

3. Results Many scientific abstracts concentrate more on the results
rather than the Introduction or Conclusion.

4. Conclusion Main contribution of the paper. May be hard to distinguish
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from results.

A. Blueprint: introduction of topics or More likely in papers that are not based on an

issues that will be discussed

experimental design and in the social sciences.

B. Recommendations

More common in social sciences, medicine and nursing.
Recommendations to change policies, etc.

C. Implications

Importance of the results for the field as a whole.

Turner A. English Solutions for Engineering Writing. Hanyang University Center for Teaching and Learning; 2007.

5.2.4 Example Unstructured Abstract

Below is an example of an unstructured abstract. It summarizes an article about people with asthma who
cannot tolerate taking aspirin. The research focuses on identifying the genes connected to this intolerance.
These researchers looked for a different genetic cause that others have not considered (the gap in the
research). Note that they devote more than half of the abstract to methods and results. | have underlined
some key words that clarify the organization of the text. Try reading only the underlined parts to see how
clear the structure is, even though this is an

1. Introduction

Background of the research

Genetic predisposition is linked to the pathogenesis of aspirin-
intolerant asthma (AIA).

Gap or lack of research in the
field

Most candidate gene approaches have focused on
leukotriene-related pathways, while there have been relatively
few studies evaluating the effects of polymorphisms in
prostanoid receptor genes on the development of AIA.

Research question

Therefore, we investigated the potential association between
prostanoid receptor gene polymorphisms and the AIA
phenotype.

2. Methods

(note the transition to the results
in mid-sentence)

We screened for genetic variations in the prostanoid receptor
genes PTGER1, PTGER2, PTGER3, PTGER4, PTGDR, PTGIR,
PTGFR, and TBXAZ2R using direct sequencing, and selected 32
tagging single nucleotide polymorphisms (SNPs) among the 77
polymorphisms with frequencies >0.02 based on linkage
disequilibrium for genotyping. We compared the genotype
distributions and allele frequencies of three subject groups [108
patients with AlA, 93 patients with aspirin-tolerant asthma (ATA),
and 140 normal controls]. Through association analysis
studies of the 32 SNPs, . ..

3. Results

... the following SNPs were found to
have significant associations with the AIA phenotype: -616C>G
(P =0.038) and -166G>A (P = 0.023) in PTGERZ2; -1709T>A (P
=0.043) in PTGERS; -1254A>G (P = 0.018) in PTGER4;
1915T>C (P = 0.015) in PTGIR; and -4684C>T (P = 0.027) and
795T>C (P = 0.032) in TBXAZ2R. In the haplotype analysis of
each gene, the frequency of PTGIR ht3[G-G-C-C], which
includes 1915T>C, differed significantly between the AIA
patients and ATA patients (P = 0.015).

4. Conclusion

Implications

These findings suggest that genetic polymorphisms in
PTGER2, PTGER3, PTGER4, PTGIR, and TBXAZ2R play
important roles in the pathogenesis of AlA.
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5.2.5 Other Types of Abstracts

There are a number of types of abstracts other than the standard journal article abstract. Here are three
common ones.

Abstracts for General Audiences

A simplified summary for more general audiences is often found introducing articles in journals like Nature,
Science, and Proceedings of the National Academy of Sciences. The article may be quite technical, but the
abstract is much simpler. Readers of the abstract are more likely to be from other academic disciplines, or
even be laypeople (with no advanced formal education in science).

Example:
Modeling the Heartd from Genes to Cells to the Whole Organ

Successful physiological analysis requires an understanding of the functional interactions between the key
components of cells, organs, and systems, as well as how these interactions change in disease states. This
information resides neither in the genome nor even in the individual proteins that genes code for. It lies at
the level of protein interactions within the context of subcellular, cellular, tissue, organ, and system
structures. There is therefore no alternative to copying nature and computing these interactions to
determine the logic of healthy and diseased states. The rapid growth in biological databases; models of
cells, tissues, and organs; and the development of powerful computing hardware and algorithms have made
it possible to explore functionality in a quantitative manner all the way from the level of genes to the
physiological function of whole organs and regulatory systems. This review illustrates this development in
the case of the heart. Systems physiology of the 21 century is set to become highly quantitative and,
therefore, one of the most computer-intensive disciplines.

Noble D. Modeling the Heartd from Genes to Cells to the Whole Organ. Science. 2002 Mar 1;295(5560):1678-82. Review.
Abstracts for Review Articles

Reviews and minireviews in most journals are aimed at a less general audience than Science and Nature,
but more general than that of complete journal articles. They summarize and discuss the work of several
studies. The whole article, not just the abstract, is meant for the general audience. Here is an example of
the abstract of a review from a journal about the brain.

Example:
Is There A Link Between Adult Neurogenesis and Learning?

During the past several years, evidence has accumulated suggesting a relationship between newly born
cells in the hippocampus and various types of learning and memory. However, most of the evidence is
correlational and some of it does not agree. This review discusses both sides of this issue, considering the
effects of learning on the production of new neurons in the dentate gyrus and the question of whether newly
born cells participate in learning and memory.

Leuner B, Gould E, Shors TJ. Is there a link between adult neurogenesis and learning? Hippocampus. 2006;16(3):216-24. Review.
Abstracts for Case Reports
Clinical case studies sometimes have an abstract. Because they are often quite short, some journals do not

allow an abstract. Other journals require one. Here is an example of a case report abstract. Note how brief it
is. For more information about case studies, see the chapter on clinical case reports.

Example:
Bell 6s palsy associated with indtbuenza vaccination: Two
The etiology of Bell 6s palsy is often unknown. We preset

palsy following the administration of an influenza vaccine. While the incidence is low, with the widespread
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recommendation for annual influenza vaccines, patients should be apprised of the possibility of this
complication and the benefit of early treatment.

Chou CH, Liou WP, Hu KI, Loh CH, Chou CC, Chen YH. Bell 6s palsy associated with influenza vacc
2007 Apr 12;25(15):2839-41.

5.3 Issues Unique to Abstracts in Biomedical Journals

Natural science, medicine and engineering represent the great majority of published academic research.
However, it is biomedicine in particular that faces the most critical issues regarding quality of research
publication for the following reasons:

1. Many studies address questions of human life or death.

2. Business (especially pharmaceutical) interest in publishing biased results exerts great pressure on
editorial boards.

3. Within the sciences, particularly some areas of biomedical science, the pressure to publish is even more
intense than in other fields.

4. The total time from submission to publication is relatively short.

5. Scholars around the world from various cultural and ethical traditions are participating in the publication
process.

All of these factors apply pressure to the quality and accuracy of medical journal articles, and particularly the
tittes and abstracts, which are most widely read.

These results follow:

1. A great deal of research on medical journal article and abstract writing is being published.

2. Researchers are finding a large number of errors and ambiguities in biomedical articles, particularly
clinical studies.

3. The field is ahead of others in developing strict standards for journal article and abstract writing.

The following three lists provide specific advice based on this recent research. The first is a list of criteria for
abstracts of clinical papers suggested by the Journal of the American Medical Association (JAMA). The
second is even more specific. Its authors used the 30 questions to evaluate dermatology abstracts, but most
of the questions should apply across medicine and nursing. The third is a checklist specifically for
randomized controlled trials.

Quality Criteria [for Abstracts of Articles Published in JAMA]

Abstract headings are consistent with structured abstract format.

Data in abstract are consistent with text, tables, and figures.

Data or information in the abstract are presented in the text, tables, or figures.

Years of study and length of follow-up are provided.

Results for Main Outcome Measures are presented in Results section (avoid selective reporting).

Results are quantified with numerators, denominators, odds ratios, and confidence intervals where

appropriate.

7. Absolute differences rather than relative differences are presented wherever possible (e.g.,
AMortality declined from 6% to 3%0 rather than fAMort

8. For randomized trials, analysis is identified as intent-to-treat or evaluable patient analysis.

9. For surveys, response rate is provided in the Results or Design.

10. For multivariate analysis, factors controlled for in model are briefly summarized.

11. Conclusions follow from information contained within the abstract.

ouhwhE

List quoted from: Winker MA. The need for concrete improvement in abstract quality. JAMA. 1999 Mar 24-31;281(12):1129-30.
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* Technical descriptors refer to those listed by the Ad Hoc Working Group for Critical Appraisal of the Medical Literature.
therapeutic

A

Dupuy A, Khosrotehrani K, Lebbé C, Rybojad M, Morel P. Quality of abstracts in 3 clinical dermatology journals. Arch Dermatol. 2003

Abstract Quality Scale

Category Criterion
Obijective Was any information on the objective given?

Was the objective explicitly stated?

Was the main objective distinguished from secondary ones?
Design Was any information on the research design given?

Were technical descriptors* used?

If a follow-up study, was the duration given?
Setting Was any information on the setting given?

Was the level of clinical care (e.g., primary care) indicated?
Subjects Was any information on the subjects given?

Were common demographic characteristics given?

Were technical descriptors* of subject selection (e.g., random
sample) used?

Was the number of subjects indicated?

Were the response and refusal rates indicated?

Was the number of dropouts and losses indicated?

If the samples were matched, were matching characteristics
given?

I nterventi onA

Was any information on the intervention given?

Was a description given?

Was the duration indicated?

Measurement of Variables

Was any information on the measures given?

Were the variables explicitly given?

Was the source of data given?

If the measurements were subjective, was blinding (or
nonblinding) of the observer mentioned?

Results Were any results given?
Were they directly related to the objective?
Were the appropriate humeric data given?
Conclusions Were any conclusions drawn?

Were they directly related to the objective?

Were they consistent with the results?

Were the

studyds | imitations

Were the studyds

i mplications

I ntervention

May;139(5):589-93.

category

was quoted only for
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Items to Include whe
Conference Abstract

n Reporting a Randomized Trial in a Journal or

Iltem Description

Title Identification of the study as randomized

Authors Contact details for the corresponding author

Trial design Description of the trial design (e.g. parallel, cluster, non-inferiority)
Methods

Participants

Eligibility criteria for participants and the settings where the data were
collected

Interventions

Interventions intended for each group

Obijective

Specific objective or hypothesis

Outcome

Clearly defined primary outcome for this report

Randomization

How participants were allocated to interventions

Blinding (masking)

Whether or not participants, care givers, and those assessing the
outcomes were blinded to group assignment

Results

Numbers randomized

Number of participants randomized to each group

Recruitment

Trial status

Numbers analysed

Number of participants analysed in each group

Outcome

For the primary outcome, a result for each group and the estimated
effect size and its precision

Harms Important adverse events or side effects
Conclusions General interpretation of the results
Trial registration Registration number and name of trial register
Funding Source of funding

Hopewell S, Clarke M, Moher D, Wager E, Middleton P, Altman DG, et al.; CONSORT Group. CONSORT for reporting randomized

controlled trials in journal and conference abstracts: explanation and elaboration. PLoS Med. 2008 Jan 22;5(1):e20.

5.4 The Language of Abstract Writing

Here are some of the characteristics of abstract language.

1. Often Uses the Third Person

In other words: he/shelit/they, not I/welyou

Examples:
It was found that . . .

Choi reported . . .

Oxygen was administered . . .

Patients with low immunity recovered . . .

20ften Uses Passive Voice Verbs to Describe the Re
As discussed in more detail in the methods chapter of this book, traditionally, the passive voice has been
used in science writing to Hlhecus d eadivefvwesdesommmg cher 6s act

more common in some subfields of biomedicine.

Passive: filt was found that . . . 0
VS.
Acti ve: iwe found that . . . 0
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Note: Active voice, however, is used to describe phenomena in the study:

Examples:
The mice grew . . .

Patients responded . ..

Water evaporated . . .

3. Negative results and conclusions not included

Although longer conference abstracts may include null results, they are not typically included in a journal

article abstract if other more positive results have been found as well. The exception is in clinical fields,

where healthcare practitioners may make decisions about how to treat patients based on reading abstracts.
In those cases, null results should be included. (See #5 in JAMA Abstract Quality Criteria.)

Examples:
X Z was not found
X It was not possible to test for Y.

4. Avoids abbreviation, jargon, other language shortcuts that may lead to confusion

If you use an abbreviation, write out the meaning. If you are absolutely certain all your readers will

understand, you can use the abbreviation. Consider those from other countries and new graduate student

readers.

5. Avoids repetition

Someti mes repetition helps
in the abstract, i.tds more

6. Avoids meaningless expressions
Examples:

X Results are provided.
X Discussion follows.

7. Avoids adjectives and descriptive details

8. Avoids illustration

This includes both literal pictures as well as examples.
9. Avoids footnotes

10. Avoids preliminaries

Example:
X This paper discusses three issues.

11. Avoids superlatives

Instead of using words like fiverydoand fextremely, @y to choose stronger nouns and verbs.

Examples:
X very, extremely

foll ow your

to
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12. Drugs listed with generic names

Use the international generic name for drugs. When the brand name is very well-known, it can be
mentioned once in parentheses ().

Examples:
Fluoxetine hydrochloride (Prozac) toxicity in a neonate

Spencer MJ. Fluoxetine hydrochloride (Prozac) toxicity in a neonate. Pediatrics. 1993 Nov;92(5):721-2.
13. New terms are defined

Examples:
1-11 adapted from: Graetz N.Teaching ESL students to extract structural information from abstracts. In Ulijn, J.M. and A.K. Pugh (eds.)
Reading for professional purposes. Leuven, Belgium: ACCO; 1985.

12-13 adapted from: Taylor D, Rose JB. Writing an abstract in the health sciences and social work. University of Toronto Health
Sciences Writing Centre website. http://www.utoronto.ca/hswriting/abstract.htm . Retrieved May 2007.

5.5 Avoiding Ambiguity in Concise Writing

Concise: expressing much with few words, clear (American Heritage Dictionary)
Ambiguity: more than one way of understanding is possible

Word limits encourage concise writing. Concise writing is good. The problem is, when we try to be brief, we
dondt al ways e x pTheresnsay bednerathan ane may tolinterpret the same sentence. In
more literary disciplines, ambiguity can be a positive trait of writing. It creates a sense of poetry in the text.
However, in science writing, it is critical to avoid ambiguity as much as possible.

Here are some examples of ambiguity and suggested corrections. Note that there are no grammar errors in
any of the original texts quoted below. Nevertheless, there is more than one way to interpret them.

Source of Ambiguity: Relative clause not placed next to the word it modifies

Original: Interleukin (IL)-21 is a member of type | cytokine family, which is produced by
activated CD4" T cells and regulates growth, differentiation and maturation of
lymphoid lineage cells.

Problem: It seems that the family, not (IL)-21, is produced.

Possible solution: Interleukin (IL)-21, which is produced by activated CD4" T cells a

requlates growth, differentiation and maturation of lymphoid line
cells, is a member of type | cytokine family.

Problem: The emphasis is on the type | cytokine family, but

t his doesw Del et ed|.
Suggested solution: Interleukin (IL)-21, amember of type | cytokine family, is

produced by activated CD4" T cells and regulates growth,
differentiation and maturation of lymphoid lineage cells.

Deleted:
Awhi c
Source of ambiguity:  Unclear use of connecting words (and, but, or, etc.)
Original: Most importantly, joint-draining lymph nodes from IL-21R-Ig-injected mice

contained significantly fewer CD4"CD25" cells expressing PD-1 and B7.1,
B220%1gG;" cells, and B220'Syndecan-1" cells than those from control IgG;-
administered mice.
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Problem: tisunclear how the text after the highlighte
part of the text.

Possible solution: Most importantly, joint-draining lymph nodes from IL-21R-Ig-injected mice
contained significantly fewer 1) CD4'CD25" cells expressing PD-1 and B7.1, 2)
B220°IgG;" cells, and 3) B220'Syndecan-1" cells_than those from control 1gG;-
administered mice.

Problem: The structure is clear, but numbering should be avoided when unnecessary.
Al so, the distance between fAfewero and dt
stilhard to read. The | asSyndeean-1 cellsahmkthiosé i k e
from control .

o

Suggested solution: Most importantly, joint-draining lymph nodes from IL-21R-Ig-injected mice
contained significantly fewer CD4'CD25" cells expressing both PD-1 and B7.1,
fewer B220%IgG," cells, and fewer B220 Syndecan-1" cells than those from
control IgG;-administered mice.

5.6 Dealing with the Word Limit

One the most difficult aspects of writing an abstract is the strict word limit. Here are some strategies for
shortening an abstract, or even the body of an article, that is not meeting the word limit.

Step One: Tighten up your language

A. Eliminate meaningless phrases

B. Eliminate phrasal verbs & superlatives

C. Consider cutting prepositions, especially fofo
D. Consider changing noun phrases to verbs

What 6s wrong with this abstract?
X Example:

This paper discusses research which was undertaken in the author's country. A theoretical framework is developed
from a literature search and this is used by the authors aagfsedb an analytical model. The researchers collected

data within this framework and analysed it according to the precepts laid down by earlier researchers in the field. The
data is used to demonstrate that our understanding can be significantly inenecseid is discussed in the light of
previous work. Conclusions are drawn and it is shown that these may be useful for practitioners.

Hughes W. Refereed journal papers: Practice and process. 2005. http://www.personal.rdg.ac.uk/~kcshuwil/publish/Glasgow2005.pdf .
Retrieved November 2006.

Obviously, the sample abstract above contains no details. Although this is an extreme case (actually it& a

joke, not areal abstract), many writers do make the error of wusing
datai s di scussed in the |ight of previous work.o I f it
briefly, do not write a vague sentence. Instead, choose the most important point, and explain it clearly. If you

are dealing with the discussion/conclusion, you may wish to drop the sentence altogether.
Shortcuts to avoid

The list below includes several steps that will make your abstract shorter, but they are not acceptable. Do
NOT . ..

1 Cut articles (a/an/the): This is sometimes done in abstractingjour nal s, but you shoul
your own articles.
f Cut fAandodo and other 1 ogical connectors critical t
9 Create contractons( dondét, canét, theydll, etc.)
1 Create abbreviations that are not widely known (remember your international and graduate student
readers)
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Step Two: Step back from your writing, then cut details, but not whole sections

How to step back

Set the paper aside when possible, even for five minutes.

Make a voice recording summarizing your research. Then listen and write down the main points.

Summarize your research for a colleague. Then compare your summary to the abstract.

Rank each bit of information from most to least important. Cut the least important bit.

Imagine you lost your draft. Try writing the abstract again from the beginning.

Write some notes about your audience. Writea bout who the readers are, what
and what questions they might ask when they read your paper. Then consider what would be best

to include in the abstract for your readers.

=A =8 =4 -8 -4 -4

Final Step : Cut one or more sections of IMRD.

Leaving sections out of the abstract is quite common in some fields of study. In fact, Hyland (2004) found

that over 95% of abstracts across scientific and non-scientific disciplines left out at least one part. According
toSwales (2004) , even the results of some fvery complex or
represented in a short summary.

Hyland K. Disciplinary Discourses: Social Interactions in Academic Writing. Ann Arbor: U of Michigan; 2004. page 82.
Swales JM, Feak CB. Academic Writing for Graduate Students, 2" ed. Ann Arbor: U of Michigan; 2004.

On the other hand, itodés not possible to | epamdtheout sect i

trend in science seems to be movingtoward more car ef ul ly crafted abstracts for
read the whole paper. One study, focusing on biology only, is summarized below.

Change in Percentage of Biology Abstracts

Containing Each Part of the I(P)MRD Structure 1980 A 1997
Introduction Purpose Method Results Conclusion
13 A 32 57A71 59 A 63 97A 100 20A 40

1980, n=30; 1997, n=100.

Adapted from Hyland K. Disciplinary Discourses: Social Interactions in Academic Writing. Ann Arbor: U of Michigan; 2004. page 82.
In summary, mentioning all sections of the article is becoming more common with increased competition in

the field and is now always required in clinical medicine, but in some fields, it may not be possible or
necessary.

5.7 Common mistakes

Turner (2006) lists a few common errors in preparing abstracts for publication or conference proposals.
They are excerpted below.

1. Holding back significant points or information to try to get the reader to read the article.
An abstract is not a mystery story but should contain all the significant points of the article.

2. Including references such as (Kim et al., 2000) or [1] or " in the abstract.
Only a very few conference abstracts ask for references.
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3. Including paragraphs

Since abstracts are put i

or Thesis abstracts dondét have paragraphs. I ndi vi
4. Wasting introduction sentences

The lead sentence of an abstract should not be too general; it should include the topic of your paper. Here is
an example of a wasted first sentence of an abstract. There is not enough information to give the reader a
clear idea of what the paper is about.

AThe I nternet is very important these days. 0

5. Using the same sentence for the first line of the abstract and the first line of the introduction.
It is considered poor writing style.

Turner A. English Solutions for Engineering Research Writing. 2006.

5.8 Recommended Reading

Cummings P, Rivara FP, Koepsell TD. Writing informative abstracts for journal articles. Arch Pediatr
Adolesc Med. 2004 Nov;158(11):1086-8.http://archpedi.ama-assn.org/cgi/content/full/158/11/1086 [Many
good examples for a clinical article.]

Journal of Neuroscience website. http://www.jneurosci.org/misc/ifa_minireviews.shtml

Swales JM, Feak CB. English in Today& Research World. Ann Arbor: U of Michigan Press; 2000.

Taylor, D. and Rose, JB. Writing an abstract in the health sciences and social work. University of Toronto
Health Sciences Writing Centre website. http://www.utoronto.ca/hswriting/abstract.htm
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6.0 The Title and Keywords

6.1 The Title

Like abstracts, titles are difficult to write because of the word limit. The title is the most important part
of the article, though. It is the only part that everyone is guaranteed to read and it should clearly
communicate the main topic of your research report. Many people search titles in library databases, so
important concepts in the paper should be mentioned whenever possible.

Here are a few basic tips for writing titles:

1. Itis possible to drop an article (a/an/the) if it is the first word of the title. Other articles should
usually be retained.

2. Avoid increasing the length of the title with expressions such as fan investigation ofoor
fresearch on.o

3. Tryto limit the number of consecutive prepositional phrases (in, of, on, etc.). Most titles
include some, but try to avoid long strings like this: [noun] of [noun] of [noun] of [noun].

6.1.1 Title Format

Here are the basic rules for formatting a title.

Capitalize all words except a/an/the and prepositions (e.g., for, in, from).

Capitalize the first and last words always (including a/an/the and prepositions).

The title does not have to be a complete sentence.

Generally, do not end the title with a period (.), but a question mark (?), although not common,
is acceptable.

N

(Note that the rules for formatting titles in the list of references at the end of the paper are different
from those above.)

Here are a few exceptions to the rules. In the first example, the first word of the title is P53, @hich is
not typically capitalized. Therefore, it should not be capitalized in a title either.

Example:
p53 Mutations in Human Cancers
Hollstein M, Sidransky D, Vogelstein B, Harris Q853 mutations in human cancers. Science. 1991 Jul 5;253(5053): #&view.

In the following eixmafmpdmmat &rey dvbutisis stillys@nhidenedonewbrd,
so finflammatoryois not capitalized.

Example:

Heme Oxygenasg Mediates the Antinflammatory Effect of InterleukiiO in Mice

Lee TS, Chau LY. Heme oxygenakenediates the antinflammatory effect of interleukidO in mice. Nat Med. 2002 Mar;8(3):240

Authors may use periods or commas between two phrases in a title. The second phrase lists the
number of patients or location and date for a disease outbreak, for example.

Example s:

Pancreaticoduodenectomy for Cancer of the Head of the Pancreas. 201 patients.
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Yeo CJ, Cameron JL, Lillemoe KD, Sitzmann JV, Hruban Réhdnan SN, et al. Pancreaticoduodenectomy for cancer of the head of the
pancreas. 201 patients. Ann Surg. 1995 Jun;221(6B8121

Lack of H5N1 Avian Influenza Transmission to Hospital Employees, Hanoi, 2004

Liem NT, Lim W; World Health Organization Inteational Avian Influenza Investigation Team, Vietnam. Lack of HSN1 avian influenza
transmission to hospital employees, Hanoi, 2004. Emerg Infect Dis. 2005 Feb;118):210

6.1.2 Title Structure

According to Zeiger, there are three common types of biomedical research reports. One group of
papers focus on testing hypotheses. A second group includes papers that describe a new structure,
such as a molecule or a gene. The final group focuses on a new or improved method, apparatus, or
material.

Zeiger M. Essentials of Writing Biomedical Research Papers, 2" ed. New York: McGraw-Hill; 2000.
Hypothesis -testing Papers

Zeiger explains that hypothesis-testing papers can have both independent and dependent variables, or
only dependent variables; thus there are two common structures:

1. Effect of [Independent Variable] on [Dependent Variable] in [Population/Animal/Material]
2. [Dependent Variable] in [Population/Animal/Material]

I f the popul ation i s [MHoweveraiinte papulatianis ondya celtadin goupoft t e d .
humans, it should be specified.

Effect of [Independent Variable] on [Dependent Variable] in
[Population/Animal/Material]

Examples:
Clinical Efficacy of Raloxifenein Postmenopausaomen
Agnusdei D. Clinical efficacy of raloxifene in postmopausal womereur J Obstet Gynecol Reprod Biol. 1999 Jul;85(1p43

Effect of Conjugated Linoleic Acigbn Body Compositiorin Mice

Park Y, Albright KJ, Liu W, Storkson JM, Cook ME, Pariza MW. Effect of conjugated linoleic acid on body compositime irLipids.
1997 Aug;32(8):8538.

Sometimes, it is not necessary to use the whole pattern. This example has both dependent and
independent variables. However, instead of fEffect of the anti-Fas antibody on mortality in mice, the
exact effect is specified. The anti-Fas antibody Kills the mice. Therefore, it is shorter and simpler to add
the word flethaloto the beginning of the title.

Example:

Lethal Effect of the antiFas Antibodyin Mice

Ogasawara J, Watanabekunaga R, Adachi M, Matsuzawa A, Kaau@, Kitamura Y, et al. Lethal effect of the aftis antibody in mice.
Nature. 1993 Aug 26;364(6440):896

Similarly, in the next example, fin humansowas eliminated and fhumanoacts as an adjective
describing the dependent variable, fendothelial cells.o

Example:
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Direct Proinflammatory Effect of ®Reactive Protein on Human Endothelial Cells

Pasceri V, Willerson JT, Yeh ET. Direct proinflammatory effect ek&ctive protein on human endothelial cells. Circulation. 2000 Oct
31;102(18):2165B.

This title contains even more detail. In addition to the dependent and independent variables and the

animal studied, it describes the findings. When results are presented in the title, it often takes the form
of a complete sentence with a subject and verb.

Examp le:

Heme Oxygenasé Mediates the Antinflammatory Effect of InterleukiiO in Mice

Lee TS, Chau LY. Heme oxygenakenediates the antnflammatory effect of interleuki10 in mice. Nat Med. 2002 Mar;8(3):240

[Dependent Variable] in [Population/A nimal/Material]
Here are a few examples of titles for papers that test a hypothesis but have no independent variable.

Examples:

p53 Mutationdn Human Cancers

Hollstein M, Sidransky D, Vogelstein B, Harris CC. p53 mutations in human cancers. StR9tcdul 5;253(5015):493. Review.
Bioluminescent Indicatons Living Mammals

Contag PR, Olomu IN, Stevenson DK, Contag CH. Bioluminescent indicators in living mammals. Nat Med. 1998 Feb#(2):245
Distributed Hierarchical Processingthe Primate €rebral Cortex

Felleman DJ, Van Essen DC. Distributed hierarchical processing in the primate cerebral cortex. Cereb CortexF&Bal(1Tab47.
Review.

Functional Anatomy of the Mental Representation of Upper Extremity MovernmeHisalthy Subjects

Stephan KM, Fink GR, Passingham RE, Silbersweig D, CebBiosnann AO, Frith CD, et al. Functional anatomy of the mental
representation of upper extremity movements in healthy subjects. J Neurophysiol. 1995 Jan;78§1):373

Descriptive papers

For papers that newly describe a structure, Zeiger recommends that the name of the structure be the
first word of the title. Descriptive titles can be in the form of a noun phrase (a noun with the words that
describe it) or a whole sentence.

Examples:

Avian Influenz&® A Challenge to Global Health Care Structures

Hien TT, de Jong M, Farrar J. Avian influerzachallenge to global health care structures. N Engl J Med. 2004 Dec 2;351(2%).2363
A New Protein Containing an SH2 Domain That Inhibits JAK Kinases

Endo TA, Masuhara M, Yokouchi M, Suzuki R, Sakamoto H, Mitsui K, eAalew protein containing an SH2 domain that inhibits JAK
kinases. Nature. 1997 Jun 26;387(6636):821

Review articles generally fall into the descriptive category:

Examples:
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Intravenous Magnesium Sulfate Treatment for Acute Asthma in the Emergency Department; A Systematic
Review of the Literature

Rowe BH, Bretzlaff JA, Bourdon C, Bota GW, Camargo CA Jr. Intravenous magnesium sulfate treatment for acute asthmagenicy eme
depatment: a systematic review of the literature. Ann Emerg Med. 2000 Sep;36¢3)181

Dopamine in Schizophrenia: A Review and Reconceptualization

Davis KL, Kahn RS, Ko G, Davidson M. Dopamine in schizophrenia: a review and reconceptualization. Am Jdripsigaia
Nov;148(11):147486. Review.

Panax Ginsen@harmacology: A Nitric Oxide Link?
Gillis CN. Panax ginseng pharmacology: a nitric oxide link? Biochem Pharmacol. 1997 Jul 1:B4@gview.
Methods Papers

When the main focus of the article is a new or improved method, or a device or material, it should be
mentioned in the title. Most biomedical engineering papers will require this type of title. It will also be
common in surgery.

Examples:
Engineering Hybrid Genes without the Use of RestricBomymes: Gene Splicing by Overlap Extension

Horton RM, Hunt HD, Ho SN, Pullen JK, Pease LR. Engineering hybrid genes without the use of restriction enzymes: ggrig/splicin
overlap extension. Gene. 1989 Apr 15;77(13861

Pancreaticoduodenectomy forr€ar of the Head of the Pancreas. 201 patients.

Yeo CJ, Cameron JL, Lillemoe KD, Sitzmann JV, Hruban RH, Goodman SN, et al. Pancreaticoduodenectomy for cancer of the head of
pancreas. 201 patients. Ann Surg. 1995 Jun;221(6BTI2tliscussion 733.

A Comparison of Four Models of Total Kneeplacement Prostheses

Insall JN, Ranawat CS, Aglietti P, Shine J. A comparison of four models of totatéplaeement prostheses. J Bone Joint Surg Am. 1976
Sep;58(6):75%65.

Heart Wall Motion: Improved Methodf Spatial Modulation of Magnetization for MR Imaging

Axel L, Dougherty L. Heart wall motion: improved method of spatial modulation of magnetization for MR imaging. Radiol@gy. 198
Aug;172(2):34950.

6.1.3 Informal Titles

The journals with the largest circulation tend to be much more oriented toward marketing and making a
profit. One result is that some have transformed the titles of their articles into a more informal style.
They often include jokes and word play that are difficult for English learners to understand. They also
contain little information about the actual content of the articles. In fields of study such as literature and
history, such titles are common, but in science, an uninformative title may prevent other researchers
from finding your work in the library databases or recognizing its relevance. Do not copy this style of
title. If you plan to submit an article to a journal that uses this type of title, write a regular title and let
the editor rewrite it.

Examples of titles from the journal Cell:
The Sunny Side of p53
Autophagy Calls in the Garbage Man

N-WASP Generates a Buzz at Membraopghe Move
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Neurons Set Their Sights on Jelly Belly
Do BRCAL Mice Lead a Normal XISTence?

Primase Halts in the Name of Hunger

6.1.4 Recommended Reading

For more information about writing titles, see the AT
Essentials of Writing Biomedical Research Papers, which is available in English, Korean, and
Japanese.

Zeiger M. Essentials of Writing Biomedical Research Papers, 2" ed. New York: McGraw-Hill; 2000.

6.2 Choosing Keywords

In many journals, it is possible to submit a short list of keywords that will appear at the end of your
abstract. The keywords are useful for library database searches and, along with the title, can help
readers identify the main topics of the paper quickly.

Tip
Here are some strategies for selecting keywords:

1 Choose only relevant words from title: Be careful not to choose genera
Ai nvestoi gati on

1 Obey the word limit: Many journals have a limit between 3 and 10 words.

T Dondt c o mbMakessure that thesvord or phrase represents only one idea.

1 Use MeSH (Medical Subject Headings)or your f i el:®GdtethekUSWationald | i st
Library of Medicine website (http://www.nlm.nih.gov/mesh/authors.html) for more information,
or contact a medical librarian for assistance.

Use the following list excerpted from Hughes as a guide as you think of possible keywords. For
example, if your research report describes an improved laboratory procedure, the name of the
procedure might be a good keyword choice.

Discipline: Useful in interdisciplinary journals or publishing outside the journals of your field.
Methods

Phenomenon

Data source

Location

Unit of Analysis

=A =4 =4 -8 -89

Hughes W. AHow shoul d we c¢ hARGGBMeNewsletter. 20@520v@)r d s ? 0
http://www.arcom.ac.uk/publications/Newsletter-2005-21-1.pdf . Retrieved March 2007.

On the other hand, if you have developed a brand new procedure, theory, or device, or have
discovered a new phenomenon or health condition, you probably should not use a new name as one
of your keywords. No one would think of searching for it, and the word would not exist in the database
keyword lists.
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7.0 The Clinical Case Report

7.1 What is a case report?

A traditional case report is a brief story of the diagnosis and treatment of a patient with an unusual
condition. It focuses on some phenomenon that is rare (or new) and worth knowing. It is often
accompanied by photos or figures that give readers the chance to make their own decisions about
whether the diagnosis was correct.

Example of a brief case report:

A 42-year-old man was blown 4i 5m by often in the head and face (as in this case). A
the explosion of a lorry tyre [American English: range of injuries caused by fragments of the
truck tire] that he had cut with a knife. He rim have been documented including
complained of a small amount of blood on his maxillofacial injuries, long bone fractures and
gums from lacerations 47 5 cm long at the base catastrophic head injury. Barotrauma can
of the gums bilaterally. cause tympanic perforation and eye injury, as

The injuries were probably caused by well as the more severe documented injuries
the 6blasté of t hhismauthp | o dinclnding aegophagedl riugtureiamdg
and forcing his cheek away from the gums. We pnuemomediastinum.
explored the wounds and found full-thickness This patient was lucky to escape more
mucosal lacerations involving the muscle, serious injury and his case highlights the
which were sutured. dangers of pressurised tyres and presumed

Injuries caused by exploding tyres can Ominord explosions. I't al so
be been classified as direct injuries caused by need for thorough examination in the accident
metal rim fragments, and barotrauma as a and emergency department.

result of high pressures damaging tissues,

Edward John Hannon. (2007) British Journal of Oral and Maxillofacial Surgery, 45, 189.

7.1.1 What makes case reports different from other types of journal

articles?
1. Length
2. Rarity or novelty
3. Unlike a report on a study, there is no method or experimental results (other than any clinical tests
for diagnosis).
4. Unlike a review of cases, not every article on the issue has to be cited (although articles on very
similar cases should all be identified and read, and sometimes cited).
5. A case report tells the story of a practitionerds w
6. Case reports have existed for thousands of years, and across a wide variety of cultures.

7.1.2 Who should write case reports?

Practitioners should write them! Only those who spend their time with patients have the opportunity to

observe interesting and unusual cases. This includes manypeopl e who donét wusually wr
of articles for publication. Even if you think, Al an
clinical case reports.

7.1.3 Why are case reports important?

According to Cohen, case reports have several key functions. Among them:

1. They can draw our attention to as yet unknown diseases.

2. They can identify adverse effects of drugs that were not caught during clinical trials, or effects on
groups not tested in trials (such as children or pregnant women).

3. They can describe new surgical or other treatment methods.

4. They can describe interesting errors, device malfunctions, or patient difficulties with adherence, so
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that the medical community can try to solve these problems.

7.1.4 Why should you write a caser  eport?

1. |If are a nurse, physician, or clinical researcher, and you have never published before, this is a
good place to start.

2. Even if you are not a professor and never plan to publish regularly, you can contribute to the
worl dés medical kcureoothers beéypred yaumodin phaetitep

3. Writing case reports contributes to medical history. We have case reports from ancient times, in
both the East and the West.

7.2 The Language of a Case Report

In the following example, | underlined the language that indicates the phenomenon is rare. (Note: This
example is a bit extreme. Most case reports do not use so much language for rarity in such a short
text.)

Example:

Primary malignant . . . lymphomas of . . . are very rare. In the Department of . . ., this diagnosis has
been made in only ten patients during the last fifty years. Retrospective analysis showed that one
of these cases showed a very uncommon . . . A review of the recent literature yielded only two

reports of . .. : both of these reports paid little attention to clinical details. L. . . . reported fourteen
cases, . .. butin this report, too, clinical data are not given. In the present report we shall describe

the chemical . . . findings in a case of . . . lymphoma . . . with an uncommon clinical course.

Swales JM. Genre Analysis: English in Academic and Research Settings. Cambridge: Cambridge U
Press; 1990. p.147

7.3 The Structure of a Case Report

The general organization of a case report is similar to the structure of a journal article that reports on
an experiment. However, the middle sectionsd the experimental method and resultsé should be
replaced with the case report. Some journals require an abstract. Others do not give space for an
abstract.

\

/Introduction: establishes
the background of the paper,
General . the nature of the clinical
Introduction phenomenon, the importance
of the topic, and the rarity or
\noveltv of the phenomenon. /

[ull]

( )
- Objective: indicates the
Objective purpose of the paper

.

Specific

Case report: describes

phenomenon, patient history,
examination & test results,

= Case report diagnosis & treatment

\ J
/Discussion/ConcIusion: \

justifies uniqueness of case
by comparison with other
cases in the literature;
recommends clinical

® applications and future
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Example case report

The following example describes the health problems of a patient after having a particular device (the
DES) implanted in a coronary artery. The DES is better than previous devices in some ways. However,
because ofthispat i ent 6 s heal t hripguestioding whether thehDES ia safe. Tloe case
report is divided into sections to demonstrate its structure.

Letter to the Editor: In-stent thrombosis after discontinuation of
antiplatelet therapy 2 years after DES implantation: A case report

Background | To the Editor:

information The recent introduction of drug-eluting stents (DES) has revolutionized
the percutaneous treatment of coronary artery disease. In fact, the local release
of antiproliferative drug has significantly reduced the incidence of in-stent
restenosis [1,2].

However, despite large randomized trials have been conducted on DES, several
Statement | concerns have emerged on their long-term safety profile. In fact, due to the

of the delayed re-endothelization, the benefits in terms of restenosis might be seriously
problem threatened and counterbalanced by a higher risk of in-stent thrombosis,
particularly after discontinuation of oral antiplatelet therapy.

Main topic | We describe a case of a patient transferred to our hospital for anterior STEMI.

Two years before hospitalization he underwent PCI of LAD with multiple DES
implantation (Cypher® stent (Cordis/Johnson & Johnson, USA) 3.0i 18 mm in
Patient thepr oxi mal segment , and TAXUSELibertT
history 20 mm in the mid segment). Double antiplatelet therapy was stopped 1 year after
the procedure. He reported discontinuation of aspirin, due to epigastric burning,
7 days before hospital admission.

Testresults | Coronary angiography showed a thrombotic occlusion located at the proximal
Diagnosis | edge of the TAXUS stent (black arrow, Fig. 1A).

After crossing the occlusion with 0.014 wire, TIMI 3 flow was restored, showing
diffuse in-stent thrombosis (black arrow, Fig. 1B). After initial balloon inflation, an

Treatment ~ X AN .
reatmen additional bare metal stent was implanted (Liberté 2.57 20 mm) proximally to the
TAXUS stent to cover a residual dissection.
TIMI 3 flow was restored, without evidence of distal embolization (Fig. 1C).
Patient Echocardiographic examination showed a large apical akinesia with a large
outoome enzymatic infarct size (peak CK of 3500 U/L, and peak CKMB of 452 U/L).
The patient was discharged 4 days after the procedure without any
postprocedural complication.
got’;]ge‘:tio” This case report further supports recent concerns [that have] emerged [about]
literature the new di ssaset(filhatoenbiosi so) aft &5 t
All interventional cardiologists must be aware of the long-term dependence of
Clinical patients from antiplatelet therapy even longer than 1 year after DES
application | i mpl ant ation. We should seriously redgd

restefgrsotsowor t h a -st@nnthrbm bgonsainsto .i n

De Luca G, Carbone G, Maione A, Gregorio G. (2007) International Journal of Cardiology, 116, 399 400.
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7.3.1 What should be included in the main section of the case report?

Herebs a simple | ist of r ecomntevasdvetteén ap aguitlesformddicah case r
students writing case reports for medical school (Kogan & Shea, 2003), but the same components
could be used in a published case report.

History

chief complaint
chronological history
symptom characterisation
pertinent positives/negatives
past medical history
family/social history

review of systems

=4 =4 =4 -8 -8-9-1

Physical examination
1 patient description
1 pertinent positive/negative examination findings

Assessment
T summary statement
I problem list
1 differential diagnosis with clinical reasoning
1 diagnostic/therapeutic plan

Kogan JR and Shea JA. (2003). An assessment measure to evaluate case write-ups in a medicine core clerkship.
Med Educ. 37(11):1035-6.

Content That Should Not Be Included
(Cohen, 2006)

According to Cohen, the following should NOT be included in a case report:

1. Information that may identify the patient:
A. Initials, date of birth (year is enough)
B. Specific dates, e.g., hospital admission date
C. Also, blackout identifying features in photos
2. Routine information that does not contribute to the diagnosis
A. Daily vital signs
B. Transfer from one hospital department to another
3. Extensive literature review
A. Donét include exhaustive review of nor mal cases
B. Do include review of all similar (unusual) cases
C. Do include selective review of cases that can be contrasted with yours

Content That Should Be Included
(Cohen, 2006)

Almost all case reports should include enough information for readers to make their own diagnosis.
For example, if a patient presents with a skin problem after taking a particular medication, the reader
may wonder whether the skin problem actually had another cause, such as a food allergy or exposure
to a chemical at work. Therefore, include the following information:

1. Patient history

2. Drug allergies and use, including traditional and non-prescription medicine
3. Occupation, diet, and other information (when cause of condition is unknown)
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4. Photos and other figures presenting the most interesting results of physical examination
and lab tests
5. Limitations of the clinical assessment

In addition, as in all biomedical research reports, the text should mention that the patient has given
consent for photos and other data to be published.

7.3.2 Variations of a traditional case report

Besides the basic report on a single patient, there may be many possible variations of a case study. In
the following abstract from a longer case study, two cases are presented. The goal is to compare very
mild and very severe cases of the same condition, and compare their treatments and outcomes. The
abstract describes how the disease complicated each woman& experience with childbirth. | have
underlined key points.

SUMMARY. Charcot-Marie-Tooth disease is a rare her anxiety and prepare for potentially complicated
hereditary motor and sensory demyelinating labour analgesia and operative delivery.
polyneuropathy with potentially severe and Spontaneous delivery of a healthy infant did not
debilitating peripheral symptoms. Respiratory require anaesthetic intervention during labour. The
muscles and vertebral anatomy can be affected, second woman had severe scoliosis and marked
both of which may have significant impact on any respiratory impairment and required non-invasive
planned or unplanned anaesthetic intervention ventilatory support for one week before scheduled
during labour. We describe two cases at opposite caesarean section. A single-shot spinal anaesthetic
ends of a wide spectrum of disease severity. The was used as a spinal catheter could not be sited.
first case illustrates an approach to the This produced a high block for which a brief period
management of a mildly affected patient who was of respiratory assistance was required.

permitted to labour normally, but nevertheless Perioperative management and subsequent high
needed a detailed antenatal plan in order to allay dependency care are discussed.

J. J. Greenwood, W. E. Scott. (2007) Charcot-Marie-Tooth disease: peripartum management of two contrasting
clinical cases. International Journal of Obstetric Anesthesia, 16, 1497 154.

7.4 Choosing a Topic fo ra Case Report
(excerpted from Cohen, 2006)

In addition to contrasting two cases, there are many other variations of case reports. Cohen has
provided a list of topic ideas. Although a few are specific to the field of pharmacy, most are relevant to
all clinicians.

According to Cohen, fPublishable patient case reports include cases that:
A Describe adverse effects a

A Advance medical sci enc eofaradibpagup agent

research; A De s c rthirdatening adVeese events;

A Describe rare, perpl exifgDesocr inboev ed aedigtzalgacesset aincd pr
features of a disease state; effects that are poorly appreciated and rarely

A Report therapeutic ,chalrecegnized;s, controversies

or dilemmas; A Describe rare or novel adv

A Describe a new surgicalreaptong;cedur e;
A Report how a drug can ek hDaensccer iab es uar gtihcearlapeuti c f ai

procedure; therapeutic efficacy;

A Teach humanistic | essonfs Deos ctrhieb eh eradirtieny, oougi foed v e | dru
professional; or drugi nutrient interactions;

A Review a unique job desAk rRepparotn uorfl aab enleead tchr unappr
care professional that improves patient care; medication;

A Report new medical err oAk sExoprl onmmeed itchaet ivosne of phar mac
errors; manage diseases;

A Discover a device mal f uf cUsi esaving tétlmiquesmat gravibuslg i n

patient harm; documented;
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A Use pharmacoeconomic principles that

improve patient care;

A U n chamiegsrto patient adherence;

A Discover an interaction between a drug and a
laboratory test that yields a false-positive or

false-negative result;

A Describe the effect of drugs in pregnancy and
lactation;

A Detect novel phar macokinetic or

pharmacodynamic principles; and

A Use technology to improve patient

outcomes. 0
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Cohen, H. (2006). How to write a patient case report. Am J Health-Syst Pharm. 63,1888-92.
Tip
Steps to publishing a case report (adapted from Brodell, 2000)

A patient with an interesting condition presents to your practice.

Identify a "take-home" message or teaching point from the case. Why is this case important?
Choose a journal appropriate for publishing the case report.

Obtain the journal's "guidelines for authors."

Enlist a colleague to help share the workload.

Perform a literature search of journals, textbooks, and electronic media.

Compile all source articles in a file.

Write up the case and discussion in the required format using citations to identify sources of
information.

9. Email or upload your manuscript with cover letter to the journal.

10. Obtain reviewers' comments and advice for revision.

11. Revise paper using reviewers' comments.

12. If the article is not accepted by the journal, submit article to a second journal.

NG~ WNE

Brodell, RT. (2000). Do more than discuss that unusual case. Write it up! Postgraduate Medicine, 108(2).
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8.0 Correspondence with Editors

Correspondence with research journal editors includes submission letters and responses to reviewers.

8.1 The Submission Letter

When you want to submit a manuscript for publication in a journal (or book of collected articles) it is

necessary to include a submission |letter. Of course, t he
of text copied and pasted into an online form. Nevertheless, the text should still follow formal business letter

style.

8.1.1 General Guidelines

1. Check the journal website for any specific guidelines on the submission process and the contents of the
submission letter. Some journals require that the authors sign a letter containing certain legal language
about human or animal subjects, conflicts of interest, or submission to other journals. If so, copy and paste
these sentences into your letter.

2. Type the letter in a document separate from your manuscript. Otherwise, the editor will have to erase it in
order to prepare your manuscript for publication.

3. These are the contents of a typical submisbaton | etter
dondét apply to your situation.

Title of the manuscript

Journal title

Section of the journal in which the manuscript belongs (letters, book reviews, articles, etc.)
Conference where an earlier version of the manuscript was presented

Human or animal subject guidelines followed

Funding, patents, and conflicts of interest

Indication that the manuscript has not been submitted or published elsewhere

Indication that all authors contributed significantly to the manuscript

List of attached documents specified in the author guidelines

Brief thanks to the editor

List of all authors (with their scanned signatures, if required)

Authors éffiliations: job title, university, department and/or lab name for each author

m. Complete contact information for the corresponding author: postal and email addresses, phone and
fax numbers

~T T Te@moeoo T

In some fields of study, it is customary to provide a short summary of the paper and how it fits the journal&
scope. The latter is not so much for the editor& information. Instead, it forces the authors to think about
whether the paper really fits in the journal. The most famous journals receive far too many submissions to
publish, so they can automatically throw out a manuscript if the author cannot explain why it belongs in the
journal.

According to the journal Celld s | nf or mat i on for Authors
Each submission should be accompanied by a cover letter, which should contain a brief
explanation of what was previously known, the conceptual advance provided by the
findings, and the significance of the findings to a broad readership. A cover letter may
contain suggestions for appropriate reviewers and up to three requests for reviewer
exclusions. The cover |l etter is confidential to the

Cell Information for Authors. http://www.cell.com/misc/page?page=authors#RAformats. Retrieved on 3 February
2008.

Because the journal Cell is quite general, the editors may not know who would be most qualified to review
the manuscript. Therefore, they allow authors to recommend a list of potential reviewers. If your lab is in
competition with another lab and you do not want them to know your results before publication or you are
afraid they will try to slow your publication, you can ask to have those researchers excluded from the list of
potential reviewers.
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Less commonly, other information may be included in the submission letter. If you are submitting an article
for publication for the first time without your advisor as a co-author, you may wish to mention your advisor®
name and the school and department where you earned your PhD. Alternatively, if another senior colleague
has advised you to submit to a particular journal, you may mention this. However, in larger fields of scientific
study, where everyone does not know each other, this is probably inappropriate.

Additionally, you may have received a generally positive review from another journal, but your paper was
rejected because it did not fit the journal& scope. For example, the article was much too long or the topic of
the paper was too theoretical or too practical for the journal® readers. Perhaps the journal does not publish
studies that use your methodology. In such cases, reviewers or editors sometimes recommend that you
submit the paper to another particular journal. You can mention this recommendation in your submission
letter.

Finally, if you have used the same data for more than one analysis and have published or plan to publish
more than one paper from the data, this should be mentioned in the submission letter. There is no strict rule
for what percentage or what types of material from previous papers can be republished. In some fields of
study, data should never be published more than once. In other fields, the same large dataset can be
analyzed again and again in different ways to create new papers, and even shared among scholars from
different labs. However, most fields fall somewhere in the middle. Consult a senior scholar for more advice.
If you are honest about the content of previous papers and create genuinely new analysis for every paper,
you should not have any trouble when you disclose the reuse of data. Attach a copy of the additional papers
and highlight the sections that are reused.

8.1.2 Electronic Submission

Submissions are now generally done via email or a submission website. When using a submission website,
fill in the required information as requested. Provide any additional information in the submission letter and
paste it into the electronic form. If it is required to scan signatures of the authors and there is no form
provided, use the submission letter format.

On the other hand, if there is no submission website with blanks to fill in, it is necessary to send a normal
email. Very short submission letters could be sent as email. However, many journals specify that they would
prefer an attachment. In this case, you can write the submission information in the format of a traditional
business letter and attach it along with other requested documents to a brief email that simply includes the
following:

1 name of journal and manuscript title

1 list of attachments (one attachment should be full Submission Letterd
91 Drief thanks

1 name of corresponding author with contact information

8.1.3 Comparison of Two Sample Letters
Here is an example of part of the submission guidelines for a journal.

Example of submission guidelines
From the Asia Pacific Journal of Clinical Nutrition Instructions for Authors:

Covering letter

Papers are aepted for publication in the journal on the understanding that the content has not been published or
submitted for publication elsewhere; a statement indicating the paper's originality should be included. This must be
part of the covering letter. Authorsust also state that the protocol for the research project has been approved by a
suitably constituted Ethics Committee of the institution within which the work was undertaken and that it conforms to
the provisions of the Declaration of Helsinki in 1995r@ssed in Edinburgh 2000). All investigations on human

subjects must include a statement that the subject gave informed consent and patient anonymity should be preserved.
Any experiments involving animals must be demonstrated to be ethically accepibleere relevant conform to

National Guidelines for animal usage in research.

SubmissionThe manuscript and other required documents including a completed Copyright Assignment Form (see

below) should be emailed as attachments to: appams@umail.hirtenet Professor Mark L. Wahlqvist Editor-
Chief: Asia Pacific Journal of Clinical Nutrition
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Two examples follow. The first contains several errors. The second is a corrected version.

X Example with E  rrors:

Cover Letter

08/10/07

Dear Professor Mark L. Wahlqvist,

First of all, | want to thank you for taking the time to review my manuscript. | understand that this is a very
long and difficult process for you. So, | have taken careful consideration and have done my best to improve
my manuscript to meet your revisions.

We submit the manuscript entitled AFood security,
in a coastal community of South Korea.0 T h i swasspresedtgd at the Association of Clinical Nutrition
meeting last year, but has never been published nor submitted to any other journal.

Our study protocol conforms to the human subject guidelines of the Hanyang University Institutional Review
Board and to the provisions of the Declaration of Helsinki in 1995 (as revised in Edinburgh 2000). Subjects
provided informed consent and their anonymity should be preserved.

Our study was funded by the Brain Korea 21 fund. We have no conflicts of interest.

Sincerely,
Charho Park

Dr. Chan-ho Park, MD, PhD
corresponding author
Hanyang University, Seoul
0: 02-2220-0000

HP: 016-0000-0000

Dr. Sun-woo Kim. MD
Hanyang University, Guri

Dr. Hee Seop Choi, PhD
Hanyang University, Seoul

2008 Jocelyn Graf and HYU CThitp:/ctl.hanyang.ac.kr/writing 81

s el

ect






