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Planning a Manuscript
Ensure the study design adheres to 
fundamental principles of the scientific 
method.
 Successful publication determined by how well 

the experiment/study was designed and performed

 Editorial wizardry cannot turn the frog of a flawed, 
unscientific study into the prince of an outstanding 
publication

X

3

Planning a Manuscript - 2
■ Before starting the study, consult a 

statistician
□ Ensure sample sizes suitable for 

comparisons, and study design is sound
□ Too many submissions with only 3-to-5 mice 

per arm
□ Unacceptable excuse: “too expensive or 

difficult to use larger numbers”

■ Future manuscript will need to explain and 
justify your statistical model and its 
assumptions

4

Use Traditional Structure 
Introduction, Methods, Results, and 
Discussion, except for good cause.
■ Aids logical flow of ideas
■ Easier to follow for readers (and reviewers)
■ Special types of articles do not use this 

structure
□ Reviews of a subject
□ Editorials
□ Meeting report or conference proceeding
□ Case report

5

■ Authors sometimes misallocate their phrases and 
sentences to the wrong section
□ Explains background/reasons for study?  ➙

Introduction
▶ “… little knowledge of this antibiotic in infants …”

□ Describes what was done?  ➙ Methods
▶ “… determined mean inhibitory concentrations (MICs) …”

□ Reports data generated? ➙ Results
▶ “… 17 (68%) of 25 subjects had MICs greater than …”

□ States implications, compares with others?  ➙
Discussion
▶ “… second study in this age group …”  “… much higher 

MICs than reported by Somsak, et al via intravenous route.”

Use Traditional Structure - 2 

6

The Introduction
The Introduction provides the why of 
your study

■ Puts work into context
□ Educates reader in regard to the study

▶ Particular field and area of the research
▶ Current understanding and relevant issues 
▷ Cites key publications by others
▷ Avoid extensive literature review!

□ Gaps in knowledge the study aimed to fill
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The Introduction - 2
The Introduction provides the why of 
your study

■ Set readers’ expectations
■ Explain purpose of study
□ Why was study performed?  
□ What is key research question to be 

answered?
□ Be precise

■ Justify why it deserves space in print
8

The Methods
The Methods section details the who
and how and when of your study.
■ Establishes the study
■ Details for others to replicate your work
□ Study design

▶ Case-control, cohort, randomized, etc.
▶ Observation or intervention integrity
▷ E.g., blinding

□ Components
▶ Subjects
▷ Recruitment, eligibility, etc.

▶ Experiment applied, assays performed, etc.

9

The Methods - 2

□ Components  (continued)
▶ Materials used
▷ Reagents, animals, software, sources, etc.

□ Statistics
▶ Describe models used to test and claim 

“significance”
□ Ethical oversight for human or animal 

studies
▶ Briefly mention the specific committees which 

approved the work, if relevant

10

The Methods - 3

■ Mention the when of study
□ May be relevant for secular trends

▶ E.g., influenza seasons
□ Report dates work performed, to relevant 

detail
▶ Start date to finish date of enrolled subjects
▶ Start date to finish date of intervention
▶ Month(s) and year(s), where season relevant
▶ Year(s) alone may be sufficient

■ Mention the where of study
▶ Institution(s), city, country

11

The Methods - 4

■ Describe study steps in some logical 
order
□ By importance: 

▶ most  ➙ least important
□ By perspective: 

▶ broad view  ➙ details
□ By chronology: 

▶ early  ➙ later

■ Sequence should be as similar as 
practicable with order to be used in 
Results

12

The Methods - 5

■ Use 
parallel 
structure
□ Follow 

similar 
order in 
Methods
and 
Results

From: Block SL, et al. A randomized, double-blind 
noninferiority study of quadrivalent live attenuated 
influenza vaccine in adults. Vaccine 2011.
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The Methods - 6
■ Be quantitative in describing your sample
■ Ensure numbers add up for “dropouts”
■ Provide numerators/denominators so readers 

can do or check percentage calculations 
■ (Some report such subject numbers in Results)

14

ANALOGY

■ Methods = “parents”
□ It takes parents to make children

■ Results = “children”
□ It takes children to make grandchildren

■ Conclusion = “grandchildren”

15

The Methods - 7
■ Avoid “childless methods”

□ No mention in Results of finding or outcome 
of a procedure described in Methods

■ Provide at least one finding in Results to 
justify every activity in Methods
□ E.g., if Methods says “We surveyed parent 

preferences for injection method.”
▶ Then, for example, add in Results:
▷ “Parents preferred by two to one the jet injector over 

the needle-and-syringe (data not shown).”

■ If no result to be reported, do not mention 
in Methods

16

The Results
The Results section (+ tables and 
figures) reports what you found

■ ORGANIZE AND FINISH TABLES AND FIGURES
FIRST !
□ Before writing a single word of outline or text

□ Allows significance of results to become clear

□ Helps “see” and comprehend one’s findings

17

The Results - 2

■ Results text
□ Highlight general results and key findings from 

tables and figures
□ Point readers to location to prove the finding

▶ E.g., “(Figure 1)”  “(Tables 2 and 3)”

□ Do not put into words all data in tables/figures
□ Follow similar order as Methods

▶ Most important  ➙ least important ?
▶ Overview perspective  ➙ details ?
▶ Chronologically ?

18

■ Accounting for subjects
□ Keep track of subjects 

like a bank does your 
money

□ Where did every ฿aht
and satang go?

□ (Some put in Methods)

■ Flow chart shows how 
subjects recruited and 
“dropped out” from 
analyses
□ Missing subjects raises 

suspicions of biased 
work

The Results - 3

Rerks-Ngarm, et al. N Engl J Med.
2009;361;23:2209-2220

Continued
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■ Flow charts required 
for clinical trials
□ See CONSORT rules

▶ www.consort-statement.org

□ Useful for all studies, 
even if not submitted 
with manuscript

The Results - 4

Rerks-Ngarm, et al. N Engl J Med.
2009;361;23:2209-2220

20

■Most results are in the form of 
probabilities
□ Percentage, proportion, rate, ratio, 

prevalence, incidence (cases/events per 
some population at risk)

□ Provide numerators and denominators to 
allow readers to see how determined

The Results - 5

21

The Results - 6
■ ANALOGY:  Avoid “orphan results”

□ No mention in Methods of the process that 
yielded data reported in Results

■ Include at least a brief “method” in 
Methods for even minor results reported
□ E.g., if Results say:

▶ “Subtype B virus was identified in 10% (3) of 30 
subjects”

□ Then add at least something to Methods, 
e.g.:
▶ “Virus serotyping was performed by standard 

methods described elsewhere [23].”

22

The Discussion
The Discussion section conveys the “so 
what?” and “ who cares?“ of the study
■ Interpret results, explain significance, draw 

conclusions
□ May reiterate principal findings

▶ But phrase differently from Results

■ Relate to original research question(s) and 
formal hypothesis(es) 

■ Compare with work by others in this field
□ Partial reprise of Introduction and its citations
□ Corroborates prior work?  Contradicts it?

23

The Discussion - 2

■ Point out weaknesses and limitations
□ (See later slide for details)

■ With such caveats, you earn the privilege 
to speculate modestly on implications of 
study
□ How it may add to knowledge base of the 

field
□ How it may affect disease prevention, 

patient care, new diagnostics, technology 
development, etc.

□ Future followup studies
24

The Discussion - 3

■ Avoid a “virgin birth”

□ A conclusion in the Discussion …

▶ … without any antecedent conception
(“grandparents”) in Methods

▶ … without any gestation of supportive 
evidence (“parents”) in Results

http://www.consort-statement.org
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The Discussion - 4

■ Point out limitations of study to reviewers, 
editors, all the world
□ Often hardest aspect of writing a paper
□ Possible things wrong with conception, 

design, implementation, and analysis
□ Alternative explanations for findings
□ Other research with opposite results

■ Reviewers are more comfortable accepting 
papers so “immunized” from possible error 

26

Four Steps to a First Draft 

1. Select a Structure 

2. Create an Outline 

3. Identify Key Terms 

4. Write for Flow
With grateful acknowledgment to 
Robert M. Jacobson, Mayo Clinic

“Writing a First Draft”
Give credit 
when due

27

Four Steps to a First Draft 
Step 1: Select a Structure at Two Levels

■ 1st level determined by nature of writing 
□ Original scientific manuscript 
□ Narrative review 
□ Commentary 
□ Grant application 

■ 2nd level determined by target and 
content 
□ Specific journal 
□ Specific funding organization With grateful acknowledgment to 

Robert M. Jacobson, Mayo Clinic
“Writing a First Draft” 28

Four Steps to a First Draft 
Step 1: Select a Structure: Original 
Scientific Manuscript

I. Introduction 
● a.k.a. “Background”

II. Methods 
● a.k.a. “Materials and Methods”

III. Results 
IV. Discussion

● a.k.a. “Conclusions” With grateful acknowledgment to 
Robert M. Jacobson, Mayo Clinic

“Writing a First Draft”

29

Four Steps to a First Draft
Step 2: Create an Outline – The 
“Skeleton” Flesh Out Future Details
■ Introduction

□ Explain field, issues, knowledge, and gaps 
□ Limited citations to prior work 
□ Nature and purpose of study  

■ Methods
□ List and detail all steps and processes

▶ Organize in logical order, chronological order, etc. 
▶ Statistics, ethical oversight, when and where

■ Results
□ Parallel order and structure as Methods 
□ Describe the study population at baseline
□ Provide findings generated by the Methods

With grateful acknowledgment to 
Robert M. Jacobson, Mayo Clinic

“Writing a First Draft” 30

Four Steps to a First Draft
Step 2: Create an Outline – The 
“Skeleton” Flesh Out Future Details - 2
■ Discussion
□ Major findings of this work 
□ Limitations (in their proper place) 
□ Its place among other work so far 
□ Concluding paragraph 

▶ Puts the research in a positive light 
▶ Restate the major findings 
▶ Emphasize how this allows others to proceed 
▶ Describe future work With grateful acknowledgment to 

Robert M. Jacobson, Mayo Clinic
“Writing a First Draft”
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Four Steps to a First Draft
Step 2: Create an Outline – Example
I. Introduction
II. Methods

A. Study participants 
B. Vaccination and collection of blood samples 
C. Clinical assessment
D. Antibody response assay 
E. Candidate genes and SNPs 
F. Statistical analysis 

III. Results
A. Demographic findings 
B. Safety 
C. Immune responses
D. Genetic associations 

IV. Discussion

Try to maintain 
parallel structure, 

same order, 
between Methods 

and Results

With grateful acknowledgment to 
Robert M. Jacobson, Mayo Clinic

“Writing a First Draft” 32

■ Key terms = words or phrases that name 
important ideas in the paper
□ Technical:  e.g., immunoglobulin, mutation, 

infarction
□ Nontechnical: e.g., increase, function, 

similarity

Four Steps to a First Draft
Step 3: Identify Key Terms

Source: Mimi Zeiger, Essentials of Writing 
Biomedical Research Papers, 2000

33

■ Importance of key terms
□ Striving for reader comprehension
□ Use to form paper’s title
□ Use to name concepts and components
□ Use to link sentences
▶ Help reader follow your order of ideas
▶ Help reader understand your writing

With grateful acknowledgment to 
Robert M. Jacobson, Mayo Clinic

“Writing a First Draft”

Four Steps to a First Draft
Step 3: Identify Key Terms - 2

34

■ Repeat key terms nearly exactly (avoid 
synonyms)
□ Provides continuity between sentences and 

paragraphs
□ Avoids mental manipulation

▶ Knowledgable readers may understand synonym
▶ Unfamiliar readers may not know the synonym

Four Steps to a First Draft
Step 3: Identify Key Terms - 3

Source: Mimi Zeiger, Essentials of Writing 
Biomedical Research Papers, 2000

35

■ Bad example
“Digitalis increases the contractility of the mammalian 
heart. This change in inotropic state is a result of 
changes in calcium flux through the muscle cell 
membrane.”

□ What is inotropic state?  Ans.: Same as 
contractility

■ Good revision for improved comprehension
“Digitalis increases the contractility of the mammalian 
heart. This increased contractility is a result of changes 
in calcium flux through the muscle cell membrane.”

Four Steps to a First Draft
Step 3: Identify Key Terms - 4

Source: Mimi Zeiger, Essentials of Writing 
Biomedical Research Papers, 2000 36

■ Abuses of key terms
□ Conversion in mid-stream to new term 

▶ “Viscerotropic adverse event” shows up later as 
“VAE” (without introducing the abbreviation) 

▶ Replaced by shorter synonym (even if good 
writing)  
▷ “Viscerotropic adverse event” later called “disease” 
▷ “17D virus” later called “vaccine virus” 

□ Replacement with ambiguous pronouns 
▶ Too many words or phrases intervene between 

noun and pronoun “it” to make ambiguous 
With grateful acknowledgment to 

Robert M. Jacobson, 
Mayo Clinic “Writing a First Draft”

Four Steps to a First Draft
Step 3: Identify Key Terms - 5
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Step 4. Write for Flow
■ Gopen & Swan principles:

□ Sentence should begin with Old Information
▶ Usually introduced in a prior sentence
▶ Readers already familiar with it

□ Sentence provides New Information at its “stress 
position” at or near end of sentence

□ Next/nearby sentence/paragraph:
▶ New Information becomes Old Information

Old Info. ➙ New Info.
➷
Old Info. ➙ New Info.

➷
Old Info. ➙ New Info.

38

Step 4. Write for Flow - 2
■ At the beginning of sentence (“topic 

position”):
□ Place the person or thing whose "story" you are 

telling
□ Already known and familiar Old Information
□ Usually the grammatical “subject” of the sentence
□ Provides the important link to prior sentences
□

■ At the end of the sentence (“stress position”):
□ Place the New Information you want the reader 

to learn 
□ This provides the important link to future 

sentences With grateful acknowledgment to 
Robert M. Jacobson, Mayo Clinic

“Writing a First Draft”

39

Step 4. Write for Flow - 3
■ Sample sentence: 

▶ “When key regulatory pathways that control 
cell proliferation are subverted, genes with 
latent transforming potential (proto-
oncogenes) can become oncogenes. … ”  

■ Bad next sentence:
▶ “… Several subfamilies of G-protein-coupled 

receptors, such as serotonin and muscarinic 
cholinergic receptors, can activate these 
proto-oncogenes”

■ Why?  
With grateful acknowledgment to 
Robert M. Jacobson, Mayo Clinic

“Writing a First Draft” 40

Step 4. Write for Flow - 4

■ Sample sentence: 
▶ “When key regulatory pathways that control 

cell proliferation are subverted, genes with 
latent transforming potential (proto-
oncogenes) can become oncogenes. … ”  

■ Bad next sentence:
▶ “… Several subfamilies of G-protein-coupled 

receptors, such as serotonin and muscarinic 
cholinergic receptors, can activate these 
proto-oncogenes”

■ Why?  Old and New information in 
wrong positions  

With grateful acknowledgment to 
Robert M. Jacobson, Mayo Clinic

“Writing a First Draft”

41

Step 4. Write for Flow - 5
■ Sample sentence: 

▶ “When key regulatory pathways that control cell 
proliferation are subverted, genes with latent 
transforming potential (proto-oncogenes) can 
become oncogenes. … ”  

■ Bad next sentence:
▶ “… Several subfamilies of G-protein-coupled 

receptors, such as serotonin and muscarinic 
cholinergic receptors, can activate these proto-
oncogenes”  

■ Good next sentence:
▶ “… These proto-oncogenes are activated by 

subfamilies of G-protein-coupled receptors, such 
as serotonin and muscarinic cholinergic 
receptors.”

With grateful acknowledgment to 
Robert M. Jacobson, Mayo Clinic

“Writing a First Draft” 42

Step 4. Write for Flow - 6

■ Begin paragraphs with the topic sentence
□ Provides overview of what paragraph or next 

sentences will cover, e.g.:
▶ “Prevention programs for AIDS involve a number 

of interacting components, including  … .”
▶ “A complex of proteins mediate transcriptional 

silencing at selected regions of the yeast genome.”  

□ Provides linkages
▶ To preceding paragraph, if not preceding sentence 
▶ To next sentences, helping reader anticipate new 

material 
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Step 4. Write for Flow - 7
Five Paragraph Progression Structures 

1. Progression around a constant topic 
□ Key term appears in each sentence 

2. Progression through sub-categorization 
□ Subsequent sentences address each 

subcategory 
3. Chain progression 
□ Key terms daisy chain sentence to sentence 

4. Progression through time or order 
5. Progression through shrinking Venn 

diagram enclosures
With grateful acknowledgment to 
Robert M. Jacobson, Mayo Clinic

“Writing a First Draft” 44

Step 4. Write for Flow - 8
1. Progression around Constant Topic

“During the last decades, safe and effective live-attenuated 
varicella vaccines have been developed. The vaccines are 
used in childhood immunization programs in many 
countries [1]. All of the currently available varicella vaccines 
derive from a Japanese varicella-zoster virus (VZV) wild-type 
strain isolated from a child with typical varicella named Oka 
(parental Oka, pOka).”

Sauerbrei A, et al. Immune response of varicella vaccinees to different 
varicella-zoster virus genotypes. Vaccine 2011;29:3873-3877.

 _____ ➔ new B
 old-B ➔ new C
 old-B ➔ new D
 old-B ➔ etc. 

With grateful acknowledgment to 
Robert M. Jacobson, Mayo Clinic

“Writing a First Draft”

45

Step 4. Write for Flow - 9
2. Progression by Sub-Categorization

The objective was to determine the immunogenicity and 
safety of one or two injections of the XRX-001 vaccine at two 
dose levels.  The coprimary immunogenicity outcomes
were the proportion of subjects with seroconversion and 
the geometric mean titer of neutralizing antibodies.  
Secondary outcomes were the distribution of titers and 
duration of antibody response.  Safety was assessed on the 
basis of local and systemic reactions and clinical laboratory 
abnormalities.

 old-A ➔ new B+C
 old-B ➔ new D+E+F
 old-D ➔ new G+H
 old-C ➔ new I+J

With grateful acknowledgment to 
Robert M. Jacobson, Mayo Clinic

“Writing a First Draft” 46

Step 4. Write for Flow – 10
2. Progression by Sub-Categorization - 2

A live attenuated vaccine (17D) developed in 1936 is widely 
used, with approximately 20 million doses distributed annually. 

Although remarkably immunogenic, the 17D vaccine may 
cause serious viscerotropic and neurotropic adverse events and 
anaphylaxis. 

Viscerotropic disease is a fulminant 17D virus infection of the 
liver and visceral organs resembling naturally acquired yellow 
fever. 

Neurotropic disease typically follows invasion of the brain by 
the replicating vaccine virus. With grateful acknowledgment to 

Robert M. Jacobson, Mayo Clinic
“Writing a First Draft”

 old-A ➔ new B+C
 old-B ➔ new D
 old-C ➔ new H+old-A

47

Step 4. Write for Flow - 11
3. Progression by Chaining

The protein when it is first made exists in an extraordinarily 
large variety of shapes, resembling those accessible to a 
flexible strand of spaghetti. The Brownian motion of the 
protein strand will carry it willy-nilly between various shapes, 
somehow finally getting it to settle down into a much less 
diverse family of shapes, which we will call the native 
structure of the protein. The average native structures … 

 new-A ➔ B
 old-B ➔ C
 old-C ➔ D
 old-D ➔ …

With grateful acknowledgment to 
Robert M. Jacobson, Mayo Clinic

“Writing a First Draft” 48

Step 4. Write for Flow - 12
4. Progression through Time or Order
 Ordered by chronological or logical steps
 “First, …”
 “Second, …”
 “Third, …”
 “Fourth, …”

With grateful acknowledgment to 
Robert M. Jacobson, Mayo Clinic

“Writing a First Draft”

In step one of the survey, we listed all villages in the 
province.  The second step required listing each of their 
estimated populations from the 2000 census.23 Using a 
random-number generator, in step three we selected a total of 
20 villages, for whom cluster sampling was performed in step 
four by trained field teams.  Step five involved assay of 
specimens and analysis of the data. 
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Background: Venn diagrams Illustrate 
overlaps and subsets of populations

Step 4. Write for Flow - 13
5. Progression by Shrinking Venn 
Diagrams

BA
In B, not AIn A, not B

In 
both A
and B

Subset 
C of A

50

Step 4. Write for Flow – 145. 
Progression by Venn Diagram - 2
 Shrinking subsets reflected in flow chart

Population of Thailand

Living in Chiang Mai

Married couples

HIV+/HIV- Partners

Invited into study

Recruited

Completed
Follow-up with

Results

51

We invited all 127 married HIV-discordant couples 
attending the university’s HIV clinic to view the explanatory 
video about the study, and 106 did so.  Of these, 101 were 
willing to listen to verbal explanation of the consent form.  
Of these 57 volunteered and after signing the consent form 
were enrolled and vaccinated.  Of these, 6 couples (11%) 
withdrew their consent before followup serum could be 
collected.  For another 3 (5%), insufficient serum was 
collected, leaving 48 specimens available for assay and 
analysis. 

 Population A ➔ shrinks into subset B
 Subset B ➔ shrinks into subset C
 Subset C ➔ shrinks into subset D
 Subset D ➔ shrinks into subset E

Step 4. Write for Flow – 15
5. Progression by Venn Diagram - 2

52

Step 4. Write for Flow - 16
■How Important is This? 

“In the end your writing is not what 
you mean it to be, but what the reader 
interprets it to be. 

“Meeting your readers’ expectations 
facilitates their interpretation. 

“When you fail to meet their 
expectations, they may insert 
interpretations to redress their 
expectations.”* 

With grateful acknowledgment to 
Robert M. Jacobson, Mayo Clinic

“Writing a First Draft”

* Gopen GD, Swan JA.  The science of scientific writing.
American Scientist (Nov-Dec) 1990;78:550-558.

53

Tables
Lay out tables to help interpretation
■ Keep together results requiring direct 

comparison
□ Minimize required eye movements of the reader
□ Stratify to put research question results side-by-side

1.

2.

54

Tables - 2
Titles, Footnotes, Appearance
■ Use titles of tables that completely explain 

the content
□ Do not require reader to read text
□ Table should stand by itself

■ Provide denominators for all proportions
■ Use footnotes

□ To explain details of row and column labels
□ Define all abbreviations, even if defined in text

▶ Subsequent tables (and figures) using same 
abbreviations may refer back to first table where 
defined
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Tables - 3

Clear grouping 
of row items 
(indenting)

Intuitive 
group 
names

Indicate n for 
each group

Show both 
number and 

percent

Explain key 
terms DID NOT 

keep 
together most 

important 
comparisons

Define abbreviations

Woodcock NP, et al. Nutrition 2001.Give credit when due

56

Graphs

■ Principles
□ Appropriateness:

▶ Show data not easily understandable in text or 
table

□ Efficiency:
▶ Convey maximum data using minimal ink

□ Independence:
▶ Figure and its legend should stand by itself without 

reference to text
▶ Use titles and legends that explain the content

57

Graphs - 2
■ Legends

□ Caveat: there are two common uses of term “legend”
▶ The explanation text that accompanies the figure
▶ The code to explain colors or icons in the figure

▷ Sometimes known as the “key”

Rerks-Ngarm, et al. NEJM 2009

58

Graphs - 3

■ Legends should:
□ Indicate clearly number of subjects (mice or 

men) in each study arm (investigational or 
control)

□ Provide both high and low sampling error 
bars, if relevant
▶ Define their nature
▷ 95% C.L., Standard Error (of mean), Standard 

Deviation
▷ In general, avoid SD as it does not reflect sample size

59

Graphs - 4

Label each 
axis clearly

XXXX

This is the “code legend”
Too small ? Use empty space within figure

Show both high-low 
sampling error bars

Bar shadings that work in black-
white.

No solid blacks to hide lower 
error barComplete text explanation

60

Graphs - 5

■ Dot plots preferable 
than bar graphs

■ “Jitter" to see all 
datapoints

■ Twin lines can show 
central tendency 
and high-low error

■ Show sample size, 
skew
□ Hidden by bar 

graphs

Frech, et al. Lancet 2008
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Graphs - 6 
Do not rely on color alone in graphs 
and charts to distinguish data points, 
lines, and shapes
 Consider readers without color printers; color blind
 Ensure groups and series are distinguishable in 

black+white printing

62

Graphs - 7
Do not rely on color alone in graphs 
and charts to distinguish data points, 
lines, and shapes
Data points:  various shapes and symbols

Data lines: various dotting patterns

Data shapes: various crosshatchings 
or shadings

63

Graphs - 8
■ Example of 

color problem
□ Indistinguisha

ble in black-
white printout
□ Various 

datapoint
symbols are 
too small to 
help

■ Be kind to 
reviewers and 
readers

Gildea S, et al. Vaccine 2011;29:9214–9223. 64

■ Flow charts required only for 
intervention and cohort trials
□ But useful, even if never published
□ Helps keep track of your subjects

■ Top to bottom vertical flow
□ Chronological sequence

■ Right or left flow
□ Exclusions and losses to followup

Graphs - 9
Flow Chart Examples

65

Graphs – 10
Flow Chart 
Bad Examples

From: Li L, Liang L-J, Lee S-J, Iamsirithaworn S, 
Wan D, Rotheram-Borus MJ.  Efficacy of an 
intervention for families living with HIV in Thailand: 
A randomized controlled trial.  AIDS Behav 2011. 

CRITIQUE: Place all 
subjects in boxes, 
not loose in the table

CRITIQUE: Place all 
subjects in boxes, 
not loose in the table

CRITIQUE: Use arrows to 
connect boxes to make 
flow clear, not just lines

66

CRITIQUE: Use shading or 
other means to 
distinguish boxes not 
mutually exclusive 
(some subjects in 
more than one box).

CRITIQUE: Use shading or 
other means to 
distinguish boxes not 
mutually exclusive 
(some subjects in 
more than one box).

Graphs – 12   Flow Chart Bad Examples

From: Belshe RB, et al. Efficacy Results of a Trial of a Herpes Simplex Vaccine.  N Engl J Med 2012;366:34-43.

CRITIQUE: Use sideways arrows for 
Exclusions, downward arrows for 
Continuing subjects.

CRITIQUE: Use sideways arrows for 
Exclusions, downward arrows for 
Continuing subjects.

CRITIQUE: Use sideways arrows for 
Exclusions, downward arrows for 
Continuing subjects.

CRITIQUE: Use sideways arrows for 
Exclusions, downward arrows for 
Continuing subjects.
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Abstracts
Compose the Abstract last, not first; 
ensure it contains quantitative content, 
not promises.
 Only after 
 Finishing the Discussion ...
 … which was based on evidence in Results ...
 … which was produced by Methods ...
 … which was envisioned by Introduction ...
 ... do you really know for sure what the Abstract should say

 Select and summarize the major highlights of each section 
to comprise the Abstract

 Every section merits at least a phrase or sentence in the 
Abstract.

68

Abstracts - 2

 Give busy readers specific, hard numbers 
and facts from your work
 The abstract may be all they have the time to 

read
 If interested in details, they will read the 

main parts
 Do not “advertise” what the full paper will 

say, teasing readers so they “buy the 
product” to learn its findings

 Even complex research can be generalized 
for summary in the Abstract

69

Abstracts - 3
 Unsatisfying Abstract (Vaccine 2006;24/S3:S178-186)

 Economic model of vaccine usage (HPV)
 Hard to discern surrogate phrases/sentence 

standing in for each section of paper
 No data
 Promises the paper will “highlight” things
 What “different models” were “explored”?
 What “model results are consistent” in predicting 

utility?

70

Abstracts - 4
■ Excellent Abstract example (Vaccine 2010;28:3856-3864)

□ Each section of paper represented, in order
□ Has quantitative data! 

I.
M.

R.

D.

71

Peer Review
Sympathize with reviewers.

Harper’s Magazine, May 2011

72

Peer Review - 2

 Volunteers
 Hurried, tired, busy
 Unconscious factors in play
 Time of day, hunger, interruptions

 Make their work as easy as possible
 Write for generalists (reviewers and readers)
 Not necessarily familiar with your field’s jargon

 Label clearly
 Pages, lines, figures, tables

 Define clearly
 Terms, abbreviations
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Follow Journal Instructions
Follow instructions of the journal’s 
Information for Authors section.
■ Found at journal’s website

□ E.g., http://www.elsevier.com/locate/inca/30521/authorinstructions

□ Or in printed issue of journal
■ Provides details on structuring your 

manuscript
□ Labeling and numbering sections
□ Preparing tables and figures
□ Citing references

■ Examine recent articles in journal as 
examples

74

Follow Journal Instructions - 2

■ For example, if journal specifies following 
symbols as data points of curves in 
graphs ... :

+   X   □ ■ ● ￮ ▲ ▼
... Use them. 

 Follow guidance for endnotes and 
footnotes within text, tables, and figures
 E.g.:   a, b, c, d or   1, 5, 7-9 or   [1,5,9]   or    

(1,5,7-9)

75

Make the Reviewer’s Work Easier 

■ Headers or footers help find places and 
assemble printouts

76

Make the Reviewer’s Work Easier - 2

■ Use continuous line numbering
▶ Avoids having to specify page number in reviews

77

Follow Journal Instructions - 5

■ Following journal style demonstrates 
authors pay attention to detail
□ Increases credibility for underlying 

research
▶ Protocol followed correctly?

■ Not following style may raise doubts 
about quality
□ Borderline manuscripts may be tipped 

into “reject”
78

■ Article titles
□ Title should orient reader to the entire work
□ Convey key finding:

▶ Poor:  “Study of mobile telephone use and brain cancer”
▶ Good:  “Lack of association between mobile telephone 

use and brain cancer”
▶ Good:  “Mobile telephone use increases the risk of 

automobile collisions”

■ Figure and table titles
□ Each fully-titled to explain their context without 

reference to Intro, Methods, or Results sections.  

Write Well
Titles should describe the work clearly 

CREDIT FOR SOME TIPS AND EXAMPLES: 
Michael Alley, Pennsylvania State University, (http://www.writing.engr.psu.edu)

Nicole Kelley, Mass. Institute of Technology, (web.mit.edu/me-ugoffice/communication/)

http://www.elsevier.com/locate/inca/30521/authorinstructions
http://www.writing.engr.psu.edu
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■ Boring bad example (11 sentences):
▶ “Mount St. Helens erupted on May 18, 1980. 
▶ A cloud of hot rock and gas surged northward from its collapsing slope. 
▶ The cloud devastated more than 500 square kilometers of forests and 

lakes. 
▶ The effects of Mount St. Helens were well documented with geophysical 

instruments. 
▶ The origin of the eruption is not well understood. 
▶ Volcanic explosions are driven by a rapid expansion of steam. 
▶ Some scientists believe the steam comes from groundwater heated by 

the magma. 
▶ Other scientists believe the steam comes from water originally dissolved 

in the magma. 
▶ We need to understand the source of steam in volcanic eruptions.
▶ We need to determine how much water the magma contains.”

Write Well - 2
Connect sentences with variety

CREDIT: Michael Alley, Pennsylvania State University 80

■ Pleasing, interesting example (10 sentences):

▶ “Mount St. Helens erupted on May 18, 1980. 
▶ Its slope collapsing, the mountain emitted a cloud of hot rock 

and gas.
▶ In minutes, the cloud devastated more than 500 square 

kilometers of forests and lakes. 
▶ Although the effects of the eruption were well documented, the 

origin is not well understood. 
▶ Volcanic explosions are driven by a rapid expansion of steam.
▶ Recently, debate has arisen over the source for the steam. 
▶ Is it groundwater heated by magma or water originally dissolved 

in the magma itself? 
▶ To understand the source of steam in volcanic eruptions, we 

have to determine how much water the magma contains.”

Write Well - 3
Connect sentences with variety

CREDIT: Michael Alley, Pennsylvania State University

81

Write Well - 4
Define unfamiliar terms
■ At first mention, italicize and define new 

terms 
■ Define directly or indirectly

□ Directly 
▶ “For purposes of this review, we defined cutaneous 

vaccination as delivery of antigen by all methods 
anywhere into or onto the skin.”  

□ Indirectly
▶ “Fertility in Thailand started to decline in the late 

1960s, reaching as early as the late 1980s the 
replacement rate of 2.1, the average number of  
births to women of child-bearing age needed to 
maintain a steady population (Hirschman, et al. 
1994).“

82

Write Well - 5
Use intuitive and consistent abbreviations

 Always define abbreviations, even common 
ones
 “Human immunodeficiency virus (HIV)”
 “Hemagglutination inhibition assay (HAI)”
 Define abbreviations at first use in (1) abstract, 

(2) text, and (3) in each table/figure footnote
 Then provide abbreviation only for remainder of 

uses
 When definitions extensive, footnotes of first table 

or first figure can provide them
 Footnote in later table(s)/figure(s) refers back to prior one 

for definitions

83

Write Well – 6
Use descriptive labels for study groups
■ Avoid generic labels
□ “Group A”,   “Group B”,   “Group C”
□ Forces forgetful, busy readers back again to 

Methods
■ Use intuitive names that convey group 

identity
□ “0.1mL ID”,     “0.1mL IM”,      “0.5mL IM”
□ “5-yr Boost”,   “10-yr Boost”,   “15-yr Boost”
□ “anti-rAlp3/1:2000”, “anti-rAlp3/1:10000”, “anti-rBCP∆IgA/1:2000”

84

■ Informal, short-hand, technical terms and 
abbreviations

■ Used in a workplace or narrow field
■ Often unknown by many outside the field 
■ Sometimes have general meaning understood 

differently by general population
■ Examples

□ “Internalizing and externalizing scales”
□ “iPrEx participants”
□ “Neuts”
□ “Open-label”

Write Well – 7
Avoid or minimize jargon
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■ Example with jargon
□ “For the first year, the links with SDPC and 

the HAC were not connected, and all 
required OCS input data that were artificially 
loaded. Thus CATCH22 and MERWIN were 
not available.”

■ Example without jargon
□ “Because some of links in the computer 

system were not connected the first year, we 
could not run all the software codes.”

CREDIT: Nicole Kelley, 
Massachusetts Institute of Technology

Write Well – 8
Avoid or minimize jargon

86

Write Well - 9
Avoid needlessly complex language

CREDIT: Nicole Kelley, 
Massachusetts Institute of Technology

87

■ Three sentences
□ “Water quality in the Hawk River declined in 

July.  This decline occurred because of the 
unusually heavy rainfall in July.  All the extra 
rain water overloaded the Tomlin County 
water treatment plant.”

■ One sentence
□ “Water quality in the Hawk River declined in 

July because heavy rainfall overloaded the 
Tomlin County water treatment plant.”

Write Well - 10
Remove redundancy

CREDIT: Nicole Kelley, 
Massachusetts Institute of Technology 88

Write Well - 11
Seek both technical review and editing 
assistance before submission.
 Many submissions are surprising
 Lack simple editing for grammar, spelling, style
 Lack technical review by knowledgeable experts
 Share your drafts with colleagues, supervisors, 

others in same institution and elsewhere
 Request critical comments and candid feedback
 For non-English speakers, get help editing for 

good English by a native speaker
 Ideally someone familiar with science
 Commercial, internet services available for a fee 

89

Write Well - 12
Proofread.  Proofread.  Proofread.
 Simple mistakes ...
 Arithmetic 

 E.g., numerators and denominators do not add up
 Formulas

 E.g., “>” instead of “<“ or vice versa
 Spelling
 References 

 Wrong order or missing authors, incorrect title, year, issue, pages
 Mistakes raise doubts in reviewers minds
 Scientific quality of underlying research?
 Sloppy implementation of study?
 Flawed analysis?

 Cannot always judge quality from the paper; reviewers 
use intuition
 Mistakes may undermine credibility, leading to rejection

90

Reviewer Nominations
Suggest potential reviewers who are 
knowledgeable but do not have real or 
perceived conflicts of interest
 Many journals welcome nominations
 Should know the subject matter
 Avoid financial conflicts in nominees
 Own stock or receive money from manufacturers 

of products studied in the reported research
 Avoid emotional conflicts in nominees
 Current or former colleagues at same institution
 Co-authors of past papers
 Good friends or relatives
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Submission
Submit the paper to one journal, 
selected for its scope, mission, and 
usual content
■ Does this journal often publish such 

reports?
■ Does this work fall within the stated 

subjects of interest for the journal?
■ How often do you find similar studies as 

yours in the journal?
■ Use MEDLINE’s journal search and the 

journal’s website to examine article titles 
and abstracts for issues over prior year

92

Submission - 2
Be patient; proper peer review takes 
time
 Many steps required 
 Receiving and processing
 Assigning editor
 Identifying subject matter experts to review 
 In addition to those nominated by authors

 Vaccine allows 14 days for reviews; some late 
needing reminders

 Good experts are busy
 Must sometimes invite 6 – 12 to obtain 2 -

3 willing to accept task

93

Invitation to Revise
In cover letter, respond in detail to 
every reviewer comment
 Prepare cover letter for revised manuscript (ms.)
 Copy word-for-word each reviewer’s comments
 Explain point-by-point how paper changed in response 

to each comment or criticism
 Set off by indenting, font, color to ease readability

 Show a quote of the changed sentence or item
 If disagreeing with reviewer, provide a polite rebuttal

 Revised manuscript
 Highlight the changed items

 Avoid italics, boldfacing, underlining to avoid accidental publication

 Use continuous line numbering, not resetting each page

94

Invitation to Revise - 2
In cover letter, respond in detail to 
every reviewer comment.
■ Use formatting to set off comment from response
■ Provide page and line numbers to find changes

95

Invitation to Revise - 3
In cover letter, respond in detail to 
every reviewer comment.
■ Examples

□ Quote the actual changed text or citation

96

Invitation to Revise - 4
In cover letter, respond in detail to 
every reviewer comment.

■ One need not agree with every 
reviewer suggestion
□ Politely explain disagreement
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Invitation to Revise - 5
In cover letter, respond in detail to 
every reviewer comment.
■ Examples
□ Highlight new text in revised manuscript

98

Invitation to Revise - 6
Include every answer to reviewer 
question in revised manuscript 
■ Readers of the publication may have the 

same questions as reviewers did
□ Ensure revision averts future questions by 

clarifying the matter

They answered the reviewer’s question, but was the ms.
changed to ensure readers will not have the same question?

99

Manuscript Offences
Avoid offences in scientific publishing 
such as plagiarism and falsification
■ Plagiarism = Using another’s words and claiming them as 

ones own
■ Falsification = Providing fake or fictional data 
■ Duplicate submission = Sending the same work to a 

second publisher before first has declined it
■ Redundant Publication = Submitting the same body of 

work to multiple journals with only minor differences

■ See Uniform Requirement for Manuscripts (http://www.icmje.org)

■ No excuses such as “not an issue in my country”
■ Offenders subject to banishment from journal(s)

100

Handling Rejections
Rejection is not necessarily a negative 
judgment on your work;
if it is, use it as a learning experience
 Many journals try to maintain focus on their 

narrow subject matter
 Your paper may be outside that scope
 Your paper may be duplicative
 The 10th paper reporting a finding adds little to 

first nine
 If rejection was based on poor quality, take 

advantage of the reviewers’ criticisms before 
submitting elsewhere

101

Thank you!
Bruce G. Weniger, MD, MPH

International Professor, Research Institute of Health Sciences, Chiang Mai University
Associate Editor, Vaccine

bgweniger@siamlotus.com
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Hua Hin / Cha Am, Thailand, 4-8 February 2013
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