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"Writing is an art. But when it is writing to inform it comes close to 
being a science as well." 

Robert Gunning,The Technique of Clear Writing



Scientific literature comprises scholarly publications that report
original empirical and theoretical work in the natural and social sciences,
and within an academic field, often abbreviated as the literature.
Academic publishing is the process of contributing the results of
one's research into the literature, which often requires a peer-review
process.

Scientific literature



Original scientific research published for the first time
scientific journals is called the primary literature. Patents

and technical reports, for minor research results and
engineering and design work (including computer software),
can also be considered primary literature.
Secondary sources include review articles (which summarize
the findings of published studies to highlight advances and new
lines of research) and books (for large projects or broad
arguments, including compilations of articles).
Tertiary sources might include encyclopedias and similar
works intended for broad public consumption.





Why Scientific Writing ?



Research: the systematic investigation into and study of materials

and sources in order to establish facts and reach new conclusions.

Creative and systematic work undertaken to increase the stock

of knowledge.

Research



Research cycle



A scientific experiment is not complete until the results
have been published and understood.
A scientific paper is a written and published report

describing original research results.

Why Scientific Writing



The purpose of scientific writing is to communicate new
scientific findings
Thus it has to be clear, simple and well ordered

communication to transmit new scientific findings
Scientific writing must use proper English which gives

the sense in the fewest short words

What is Scientific Writing



Types of Research outputs

A research output is a particular dissemination, publication,
presentation, communication or pathway in
which research is made available to people other than the
author.



Scientific articles published in scientific journals.
Patents in the relevant subject (for example, biological patents and chemical patents)
Books wholly written by one author or a few co-authors
Edited volumes, where each chapter is the responsibility of a different author or group of authors, 
while the editor is responsible for determining the scope of the project, keeping the work on schedule, 
and ensuring consistency of style and content
presentations at academic conferences
Scientific publications on the World Wide Web (although e.g. scientific journals are now commonly 
published on the web)
Books, technical report, pamphlets, and working papers issued by individual researchers or research 
organizations on their own initiative; these are sometimes organized into a series.

Types of scientific publications



Evidence Pyramid for Treatment Effectiveness Questions 

Goal:  Use best available evidence1/26/2021 17



Most clinically relevant (at the top) Least clinically relevant (at the bottom)

Hierarchy of Evidence- Access evidence at the level that will give you the 
best evidence

Filtered & Critically Appraised 

Expert Opinion and Not Filtered 

Background info.
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•What is the novelty?
•What is the message?
•Put it in context—need appropriate refs
•Have it read by others
•Don’t make it longer (or shorter) than needed
•Invest time in writing well

Important Points for preparing the write manuscript



Choose appropriate co-authors 
Choose appropriate journal 
(don’t aim too high and don’t aim too low)
There’s more to a journal than its Impact Factor
Read the journal’s Author webpage
Use the correct format



Conduct literature review
Start the paper 
Conduct study/analyze data
Organize/summarize results succinctly
Get early, frequent feedback (in "chunks")
Formulate your key message
Apply the "new/useful" test
Choose your target audience
Choose your target journal
Read journal instructions for authors
Draft (and debug) an abstract

The writing process

Write the first draft
Master the literature
Relearn, rethink, rewrite
. . . and rewrite and rewrite
How long?
Critically review and finalize the 
abstract
Attend to the details
Submit article to target journal
Have a Plan B
Mark your calendar







"In science, the credit goes to the man who convinces the 
world, not to the man to whom the idea first occurs." 

Sir William Osler 



What makes good writing?
What does it take to be a good writer?



Good writing communicates an idea clearly and effectively.

Good writing is elegant and stylish.

Takes time, revision, and 
a good editor!

Takes having something 
to say and clear thinking.

What makes good writing?



• Inborn talent?
• Years of English and humanities classes?
• An artistic nature?

What makes a good writer?



What makes a good writer (outside of poets, maybe):

•Having something to say.
•Logical and clear thinking.
•A few simple, learnable rules of style (the tools we’ll 
learn in this class).

Point: Clear, effective writing can be learned!

What makes a good writer?



How much can you improve your writing in one short quarter?
A lot!
In addition to taking this class, other things you can do to become a better 
writer:

Read, pay attention, and imitate.
Let go of “academic” writing habits (deprogramming step!)
Talk about your research before trying to write about it.
Develop a thesaurus habit.  Search for the right word rather than settling for any old word.
Respect your audience—try not to bore them!
Stop waiting for “inspiration.”
Accept that writing is hard for everyone.
Revise. Nobody gets it perfect on the first try.
Learn how to cut ruthlessly.  Never become too attached to your words.
Find a good editor!





Major types of scientific articles



primary articles (original research articles, case reports/case 
series, and technical notes), 
secondary articles (narrative review articles and systematic 
reviews),
special articles (letters to the editor, correspondences, short 

communications, editorials, personal views, commentaries, and 
pictorial essays), 
tertiary and gray literature.

Major types of scientific articles



This is the most common type of journal manuscript used to 
publish full reports of data from research. 
It may be called an Original Article, Research Article, Research, or 
just Article, depending on the journal. 
The Original Research format is suitable for many different fields 
and different types of studies. 
It includes full Introduction, Methods, Results, and Discussion 
sections.

Original articles



Review Articles provide a comprehensive summary of research on a 
certain topic, and a perspective on the state of the field and where it is 
heading.
They are often written by leaders in a particular discipline after 
invitation from the editors of a journal.
Reviews are often widely read (for example, by researchers looking 
for a full introduction to a field) and highly cited. Reviews commonly 
cite approximately 100 primary research articles.

Review articles



Letters (also called communications, and not to be confused with letters to
the editor) are short descriptions of important current research findings that
are usually fast-tracked for immediate publication because they are
considered urgent.
These papers communicate brief reports of data from original research that
editors believe will be interesting to many researchers, and that will likely
stimulate further research in the field.
As they are relatively short the format is useful for scientists with results
that are time sensitive (for example, those in highly competitive or quickly-
changing disciplines).
This format often has strict length limits, so some experimental details may
not be published until the authors write a full Original Research manuscript.
These papers are also sometimes called Brief communications.

Letters



How do you write a letter to the editor?
Open the letter with a simple salutation. ...
Grab the reader's attention. ...
Explain what the letter is about at the start. ...
Explain why the issue is important. ...
Give evidence for any praise or criticism. ...
State your opinion about what should be done. ...
Keep it brief. ...
Sign the letter.



An editorial is an article that presents the journal's opinion on an issue. 
It reflects the majority vote of the editorial board, the governing body 
of the journal made up of editors and business managers.
Much in the same manner of a lawyer, editorial writers build on an 

argument and try to persuade readers to think the same way they do.
Editorials are meant to influence public opinion, promote critical 

thinking, and sometimes cause people to take action on an issue. In 
essence, an editorial is an opinionated news story.

Editorials



Four Types of Editorials Will:

Explain or interpret: Editors often use these editorials to explain the 
way the journal covered a sensitive or controversial subject. 

Criticize: These editorials constructively criticize actions, decisions or 
situations while providing solutions to the problem identified. Immediate 
purpose is to get readers to see the problem, not the solution.

Persuade: Editorials of persuasion aim to immediately see the solution, 
not the problem. From the first paragraph, readers will be encouraged to 
take a specific, positive action. Political endorsements are good examples 
of editorials of persuasion.

Praise: These editorials commend people and organizations for 
something done well. They are not as common as the other three.



Short Communications are short papers that present original and significant material
rapid dissemination. For example, a Short Communication may focus on

particular aspect of a problem or a new finding that is expected to have a significant
impact.

Short Communications is a new section dedicated to short papers addressing new ideas,
controversial opinions, “Negative” results and much more.

Original research articles are detailed studies reporting original research conducted
author. ... Short communications are usually a concise format used to report

significant improvements to existing methods, a new practical application, or a new tool
resource.

The article type typically known as short, brief, or rapid communications is an option
authors who want to share their results in short form with the research community,

often rapidly—as the name "rapid communications" suggests.

Short reports or short communications



case report is a detailed report of the diagnosis, treatment, response to treatment,
follow-up after treatment of an individual patient. A case series is group of case

reports involving patients who were given similar treatment.

These articles report specific instances of interesting phenomena. A goal of Case
Studies is to make other researchers aware of the possibility that a specific phenomenon
might occur. This type of study is often used in medicine to report the occurrence
previously unknown or emerging pathologies.

article that describes and interprets an individual case, often written in the form of
detailed story. Case reports often describe: Unique cases that cannot be explained by
known diseases or syndromes. Cases that show an important variation of a disease
condition.

Case report/ case series



New clinical conditions

Unreported presentation of known clinical conditions

Unexpected response of interventions 

Unexpected adverse reactions in clinical treatments

Errors in diagnostic measures or procedures

Novel diagnostic tests or procedures

New findings of specific clinical sub domains



Types of case reports
• Full case reports

• Images (with legends)

• Quiz

• Letter to editor



Format of the patient case report. Case
reports should encompass the following five
sections: an abstract, an introduction and
objective with a literature review, a description

the case report, a discussion that includes a
detailed explanation of the literature review, a
summary of the case, and a conclusion.









IMRAD Story
(Introduction, Methods, Results and Discussion)

• Early journals published descriptive papers (still used in case reports, geological 
surveys etc..)

• By the second half of the 19th century, reproducibility of experiments became a 
fundamental principle of the philosophy of science.

• The methods section became all important since Louis Pasteur confirmed the 
germ theory of disease

• IMRAD organization of a scientific paper started to develop 

• IMRAD format slowly progressed in the latter half of the 19th century



IMRAD Format

• I = Introduction, what question   (problem) was studied

• M = Methods, how was the problem studied

• R = Results, what are the findings

• A = and

• D = Discussion, what do these findings mean



Organization of a scientific paper
The most common is the IMRAD

If a number of methods were used to achieve directly related results:

M + R = Experimental section

The results are so complex that they need to be immediately discussed:

R + D = Results and Discussion section
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Main interested specification of scientific paper

A scientific paper is a written and published report describing 
original research results.
It must be the first publication of original research results,
In a form whereby peers of the author can repeat the 
experiments and test the conclusions, and
In a journal or other source document readily available within 
the scientific community



Some important Language points:

• Poor experimentation cannot be masked by brilliant writing; 
however, poor writing can mask brilliant experimentation

• Avoid complex sentence structure
• Use simple and clear English
• Always keep in mind that the paragraph is the essential unit of 

thought



Essential Parts of a Scientific paper
Title: Describe concisely the core contents of the paper
Abstract: Summarize the major elements of the paper
Introduction: provide context and rationale for the study
Materials: Describe the experimental design so it is reproducible
Methods: Describe the experimental procedures
Results: Summarize the findings without interpretation
Discussion: Interpret the findings of the study
Summary: Summarize the findings
Acknowledgement: Give credit to those who helped you
References: List all scientific papers, books and websites that you cited 



Know your target groups



• A good title is defined as the fewest possible words that adequately 
describe the contents of the paper.

• The title is extremely important and must be chosen with great care as it 
will be read by thousands, whereas few will read the entire paper

• Indexing and abstracting of the paper depends on the accuracy of the 
title. An improperly titled paper will get lost and will never be read.

The Title



• Titles should neither be too short nor too long as to be meaningless
• Waste words (studies on, investigations on, a, an, the etc) should not 

be used.
• Syntax (word order) must be very carefully considered
• It should contain the keywords that reflect the contents of the paper.
• It should be meaningful and not general
• It should be concise, specific and informative
• It should capture the fundamental nature of the experiments and 

findings



Examples

Action of Antibiotics on Bacteria



Examples

Action of Antibiotics on Bacteria
Action: should be defined
Antibiotics: should be listed
Bacteria: should be listed
Mechanism of Suppression of Nontransmissible Pneumonia in Mice 
Induced by Newcastle Disease Virus
Evaluation of the methylation status of the promoter of prostate 
apoptosis par-4 gene and its protein expression in Egyptian cancer 
patients
Effect of sunlight on leaf morphology





How to Prepare the Title
• Make a list of the most important keywords
• Think of a title that contains these words
• The title could state the conclusion of the paper
• The title NEVER contains abbreviations, chemical formulas, 

proprietary names or jargon
• Think, rethink of the title before submitting the paper
• Be very careful of the grammatical errors due to faulty word order
• Avoid the use of the word “using” 



Skills Practice



• The introduction should answer the following questions:

1. What was I studying?
2. Why was this an important question?
3. What did I know about this topic before I did this study?
4. What model was I testing? and
5. What approach did I take in this study?

The Introduction



Two main functions
Awaken the reader’s interest
– Direct and to the point

Be informative
– What is known
– State the Question
– What is unknown
– What we are going to say



Suggested rules for a good introduction:
It should present the nature and scope of the problem investigated

Review the pertinent literature

State the method of investigation

State the principal results of the investigation

State the principal conclusion(s) suggested by the results



Brief 
Clear (What is the question)
Instructions to authors
Clarify what your work adds (Importance)
Balance of references (For and Against)
Don’t overdo it

Introduction





Start broadly and then narrow down

State the aims and importance

Cite thoroughly but not excessively

Avoid giving too many citations for one point

Clearly state your hypothesis or research question

Consider giving an overview of the paper

Keep it short

Point to abbreviations and definitions

Show, don't tell

Don't bury your readers in detail

Check the journal requirements



Points:

Use the present tense when referring to work that has already been 
published, but past tense when referring to your own study.
Use the active voice as much as possible
Avoid lengthy or unfocused reviews of previous research. 
Cite peer-reviewed scientific literature or scholarly reviews. Avoid 
general reference works such as textbooks.
Define any specialized terms or abbreviations 



Don’t change it to review

Don’t point to methods, results or discussion

Don’t point to gaps of other previous studies

Avoid giving definitions of pathophysiology











How to write the Materials and Methods section

Provide full details so that the experiments are reproducible
If the peer reviewer has doubts that the experiments could be repeated, the 
manuscript will be rejected.
Organize the methods under subheadings, with related methods described 
together (e.g. subjects, experimental design, Measurement of…, Hormonal 
assays etc…).
Describe the experimental design in detail
Do not mix some of the results in this section
Write in the past tense



Must identify accurately experimental animals, plants, and microorganisms used 
by genus, species and strain
The source of subjects studied, number of individuals in each group used, their 
sex, age, and weight must be clearly stated
If human subjects are used, the criteria for selection should be described, and 
consent
For chemicals used, include exact technical specifications and source or method 
of preparation.
Avoid the use of trade names of chemicals, generic or chemical names are 
preferred.



Methods
This part of the manuscript must be clear, precise and concise so that it can be 
reproducible
If the method is new, all details must be provided
If the method has been previously published in a scientific journal, only the 
reference should be given with some identification:

e.g. “cells were broken by ultrasonic treatment as previously described by …”. 
Preferable than “cells were broken as previously described by …. “
Questions such as “how” or “how much” must be answered and not left to be 
puzzled over
Methods used for statistical analyses must be mentioned; ordinary ones 
without comments, but advanced or unusual ones require literature citation 



Who, What, Where, What, When, How?
Study design
Sample size/ sampling methods
variables
Inclusion/ exclusion criteria
Patients/ participants
Date and place
Randomization/ blindness/ placebo
Follow up/ response rate
interventions
Measurements
outcomes
Statistical methods/power
Softwares
Ethical considerations











Inclusion criteria are characteristics that the prospective subjects 
must have if they are to be included in the study.
Exclusion criteria are those characteristics that disqualify prospective 
subjects from inclusion in the study.



Patient population refers to the demographics and other 
particulars of a population being serviced – for example, 

population's ethnicity, socioeconomic status, 
population density.

• Specify Requirements as to health condition, age, gender,
ethnic background, weight and height

• The criteria used in the diagnosis of the disease should be
given

• Species, strain and serotype of microorganisms

• Writers must give a complete picture of the patients’ disease
severity and duration, any concomitant health problems, and
concomitant medications

• Ethic Subsection



















There are six broad ethical areas that need to be considered in 
your research. In this chapter, we will discuss voluntary 
participation, informed consent, confidentiality and anonymity, 
the potential for harm, communicating the results, and more 
specific ethical issues.





Results section is written in the past tense
It is the core or heart of the paper
It needs to be clearly and simply stated since it constitutes the new 
knowledge contributed to the world
The purpose of this section is to summarize and illustrate the findings in 
an orderly and logical sequence, without interpretation
The text should guide the reader through the findings, stressing the major 
points
Do not describe methods that have already been described in the M&M 
section or that have been inadvertently omitted

Results



Results section - two key features

1) Overall description of major findings

2) Clear and concise data

Results



Methods of presenting the data
1. Directly in the text

2. In a table

3. In a figure

• All figures and tables must be accompanied by a textual presentation of the key findings

• Never have a table or figure that is not mentioned in the text



Tables and figures
• Tables are appropriate for large or complicated data sets that would be 

difficult to explain clearly in text.
• Figures are appropriate for data sets that exhibit trends, patterns, or 

relationships that are best conveyed visually.
• Any table or figure must be sufficiently described by its title and caption 

or legend, to be understandable without reading the main text of the results 
section.

• Do not include both a table and a figure showing the same information



Use a mixture of text, tables and figures
Give the actual number of results plotted
Establish how comparable your groups were
Degrees of accuracy?
Condensed results (Range, Mean & Spread)















The Discussion
Begin with the interpretation of the data, with respect to the specific 
objectives of the study, and then get progressively broader, interpreting 
papers by others, ending with the concepts used to start the Introduction.



Discussion (1)
Easiest part to write, if you follow Akhondzadeh’s 
formulation.

Highlight the issue 
Discuss your obtained results
Literature review (with direction)



Discussion (2)
State honestly the limitations of the study 

Future studies

Conclusion



How to write the Discussion
• It is the hardest section to write.

• Its primary purpose is to show the relationships among observed facts

• It should end with a short summary or conclusion regarding the significance of the 
work.



Components of the discussion
Try to present the principles, relationships, and generalizations shown by the 
Results
Point out any exceptions or any lack of correlation and define unsettled 
points
Show how your results and interpretations agree or contrast with previously 
published work
Discuss the theoretical implications of your work, and any possible practical 
applications.
State your conclusions as clearly as possible
Summarize your evidence for each conclusion 



How to State the Acknowledgments
• You should acknowledge: 

1. Any significant technical help that you have received from any 
individual in your lab or elsewhere

2. The source of special equipment, cultures, or any other material
3. Any outside financial assistance, such as grants, contracts or fellowships

• Do not use the word “wish”, simply write “I thank …..” and not “I wish to 
thank…”

• Show the proposed wording of the Acknowledgement to the person whose 
help you are acknowledging 



Acknowledgments
Common professional courtesy (distinct from authorship, although this 
can be contentious).

Indicate source(s) of financial support.

People who contributed with help in the field and/or lab, with ideas, 
statistic analysis, etc., (those whose contributions were less than those 
expected for co-authorship.

Only professional, not emotional help (find other ways to thank your 
mother or your boyfriend).



Literature Cited (or References Cited)

Acknowledges the work done by others.
Allows the reader to learn more.
Bolsters arguments and facilitates interpretation of results.

Everything cited in the paper must be listed, and nothing else.  This is not a 
bibliography but strictly a list of relevant papers on the subject, only the ones actually 
used in the paper.  They must be listed in alphabetical order, in the format specified by 
the selected journal.



Most of us never read a paper from start to finish:

Read the title first, 

then the abstract, 

then the last paragraph of the Introduction, 

then the first paragraph of the Discussion, 

look at the figures and tables.



References
What is referencing?

Referencing is a standardized way of acknowledging the sources of information and 
ideas that you have used in your document.

A list of ALL the references used in the text must be written.

Reference format varies widely: 
• Harvard format (the name and year system) is the most widely used
• Alphabet-Number system is a modification of name and year system
• Citation order system



Reference List
Any papers not cited in the text  should not be included.
Reference lists allow readers to investigate the subject in greater depth.  
A reference list contains only the books, articles, and web pages etc that are cited in the text 
of the document. A bibliography includes all sources consulted for background or further 
reading.



The Abstract
An abstract can be defined as a summary of the information in a document 
It is of fundamental importance that the abstract be written clearly and 
simply, as it is the first and sometimes the only part of the manuscript read.
It should provide a brief summary of each of the main sections (IMRAD) of 
the paper:
State the principal objective and scope of the investigation
Describe the methods used
Summarize the results, and 
State the principal conclusions
It is easier to write the abstract after completion of the paper



Criteria of the Abstract
It should not exceed 250 words
It should be written in one paragraph.
It should be written in the past tense as it refers to work done.
Long words should be followed by its abbreviation which would be used 
through out the abstract and paper.
It should not cite any references (except in rare cases)
It should never give any information or conclusion that is not stated in the 
paper
Must be accurate with respect to figures quoted in the main text.



Rejection - Why?
Wrong Journal
Offering too long
Faults in presentation
Retrospective study
Statistics
Failure to standardise methods
Groups in trial not comparable



BMJ Mission Statement

to lead the debate on health, and to engage, inform, and stimulate doctors, 
researchers and other health professionals in ways that will improve outcomes 
for patients



Choose your target journal

Criteria
A journal that matches your target audience
How strong is your article?



“The foremost mission of the American Journal of Public Health is to 
promote public health research, policy, practice, and education. We 
aim to embrace all of public health, from global policies to the local 
needs of public health practitioners. Contributions of original 
unpublished research, social science analyses, scholarly essays, 
critical commentaries, departments, and letters to the editor are 
welcome.”



Draft (and debug) an abstract
• Purpose

• Methods

• Results

• Conclusions

RELIABILITY

VALIDITY

RELIABILITY

RELIABILITY

FLEXIBILITY

UTILITY



Write the first draft

• Write for your target audience (use appropriate 
terminology/jargon).

• Consider using an outline.

• Don’t sweat the grammar, syntax or details (only you need to 
understand the first draft).



When the Journal Responds
• Acknowledgment of receipt

• Internal review

• External review

• Comments from editors/referees

• Responding to the comments

• Writing the cover letter

• When to contact the editor
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