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How to read a scientific paper? 



Aims 
 

 Learn the basic structure of papers 

 Develop an approach to reading papers 

 Learn how to interpret an article 

 Learn how to write a manuscript…..and 

getting published! 

2 



The main purpose of a scientific paper is to 

report new results, usually experimental, and 

to relate these results to previous knowledge 

in the field.  
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Papers are one of the most important ways 

that researchers use to communicate each 

other. 



We then address the main questions that will 

enable you to understand and evaluate the 

paper. 
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In understanding how to read a paper, we 

need to start at the beginning with a few 

preliminaries. 

1.How are papers organized? 

2.How do I prepare to read a paper, 

particularly in an area not so familiar to me? 

3.What difficulties can I expect?  

4.How do I understand and evaluate the 

content of the paper? 
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The IMRAD structure 

Introduction 

Materials and Methods 

 and 

Results 

Discussion 

 

answers “why?” 

answers “when,where, 

how, how much?” 

answers “so what?” 

answers “what?” 
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The typical anatomy of a paper: 

Title and Authors [Affiliation] 

Abstract/ Summary 

Introduction/ Background 

Materials and Methods 

Results 

Discussion 

Acknowledgements 

References/Bibliography 

Figures/Tables 
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Title and authors 
Title should be concise but informative. 

Title is very descriptive (often states the 
main finding) and is not about being creative 
and “catchy”! 

 

 

 

Order of authors is important. What can you 
tell from it? 

The first author is who did most of the work. The last author is 
often the coordinator of the research group. Other authors are 
approximately listed in a decreasing order in relation to their 

contribution. 
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Title  

Authors 

Corresponding 

author 

Affiliation 
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Summary/Abstract 
The abstract serves as a summary of the 
paper, presenting purpose and major findings.  

Short: journals indicate maximum number of 
words (150-200 words) 

It gives a brief background to the topic 

It describes concisely the major findings of 
the paper and relates this findings to the 
field of study 

Same logical order used in the paper as a 
whole (same organization) 

The language is concise and easy-to-read 
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Summary/Abstract 
An abstract is a synopsis,  not an 
introduction to the article. 

It should answer the question: “What should 
readers know after reading this article?” 

Most journals require that the abstract is 
divided into four paragraphs with the 
following headings:  

Objective 
Materials and Methods 
Results 
Conclusions 

The title & abstract are often all that people will read, 

using this information to decide whether they want to 

continue.  
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Keywords 

Below the abstract, authors should provide 3 
to 10 keywords or short phrases that will 
assist indexeres in cross-indexing and may 
be published with the abstract. 

The terms used should be from the Medical 
Subject Headings list of the Index Medicus. 
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Main text 
The text of observational and experimental 
articles is usually (but not necessarily) divided 
into sections with the headings 

 Introduction 

 Methods 

  Results and 

 Discussion 

Long articles may need subheadings within 
some sections (especially the Results and 
Discussion sections). Other types of articles, 
such as Case Reports, Reviews and Editorials 
are likely to need other formats. 
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Introduction 

The text should begin with an Introduction that 

conveys the nature and the purpose of the work, 

and quotes the relevant literature. 

It presents the background information for a 

fellow scientist (possibly in another field) to 

understand why the findings of the paper are 

significant. 

Give only strictly pertinent background 

information necessary for understanding why the 

topic is important and references that inform the 

reader as to why the study was undertaken. 

Do not review the literature extensively.  
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Introduction 

Structure is usually: 

Accepted state of knowledge in the field: contest; 

what is known; supporting literature with citations 

Focus on a particular aspect of the field, often 

the set(s) of data that led directly to the work of 

this paper 

The research question: hypothesis being tested 

Conclusions: newness; relevance to field 
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Introduction 

Introductions usually follow a funnel style, starting 

broadly and then narrowing. They funnel from 

something known, to something unknown, to the 

question the paper is asking.  

The final paragraph should clearly state the 

hypothesis or purpose of the study. Brevity and 

focus are important.  
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Materials and Methods 

Steps taken to: 

gather data 

 

analyze data 

It provides instructions on exactly how to 

repeat the experiment. 

Statistical methods 

Should be detailed enough for another scientist 

to replicate the work (volumes, times, company 

material was purchased from etc.) 

Not a “cookbook” 

In reality, often compressed and you may need 

to look up another paper that is referenced for 

more detail.  
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Materials and Methods 
Should give a full description of: 

 Patients:   Demographic characteristics  

         All relevant information 

 Methods:  Surgical technique  

   Radiological technique  

 Drug (preparation, dose, timing…etc) 

Type of study: Design (Type of control) 

   Randomization 

Statistical methods: Common (List) 

          Uncommon (List + References) 
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Materials and Methods 

Describe the selection of the observational or 

experimental subjects (patients or laboratory 

animals, including controls) clearly. 

Identify the age, sex, and other important 

characteristics of the subjects (explicitly justify 

them when included e.g. authors should explain 

why only subjects of certain ages were included 

or why women were excluded). 
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Materials and Methods 

The methods section should be a clear & briefly 

stated, chronological description of what you did & 

how you did it. 

In principle, the description should be detailed 

enough to allow other researchers to replicate 

the work. 

Identify the methods, instrumentation (trade 

names and manufacturer’s and location in 

parentheses) and procedures in sufficient detail to 

allow other workers to reproduce the study. 
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Materials and Methods 

Identify precisely all drugs and chemicals used, 

including generic names, doses and route of 

administration.   
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Materials and Methods 

Give references to established methods, 

including statistical methods that have been 

published but are not well known. 

Describe new or substantially modified methods  

and give reasons for using these techniques and 

evaluate their limitations.  

In practice, information are highly compressed 

and they often refer back to previous paper by 

the same authors (self-citation). 

In some journals this section is the last one. 
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Statistics 

Describe statistical methods with enough detail 

to enable a knowledgeable reader with access to 

original data to verify the reported results. 

When data are summarized in the Results 

section, specify the statistical method used to 

analyze them. 
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Statistics 

Give details about randomization. 

 

 

 

 

Specify any software used.  
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Should you read the materials and 

methods? 
Often you can skim over them. 

However, when you get to the results, you 
will need to flip back to them to clarify how 
experiment was done. 

Who? How many study participants were 
selected? What criteria were used to choose 
them? 

Where? 

When? 

How? Did they do the measurement more than 
once? Am I looking at a reduced or non-reduced 
protein gel? Which method was used to measure 
Ab titers? 



25 

Results 

The results section is meant to highlight 
trends in the data (most often presented in 
figures and/or tables). Text should 
complement the tables/figures, NOT repeat 
the information presented therein. 

While the introduction poses the questions 
being asked, the results describes the 
outcome of the experiments that were done 
to answer the questions→ statistical results. 

Results are often simply stated with 
interpretation of them coming later in the 
discussion. 
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Results 

The Results section DESCRIBES but DOES NOT 

INTERPRET the major findings. 

1.Objective presentation of experiment  

Present the results as text, tables or graphs, but 

do not repeat the same data in more than one.  

2. Interpretation  

Associate your data with each others to obtain 

an objective proof of your hypothesis. 
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Results 

Figures, graphs and tables allow the reader 
to see the outcomes of the experiments for 
themselves! 

Read the text straight through, but as a figure 
is referred to, examine the figure. 

Present your results in logical sequence in 
the text, along with tables and illustrations. 

Emphasize  or summarize only important 
observations. 

Give numbers of observations and report 
losses (such as drop-outs from clinical trial). 

 



Figures and Tables 
They contain data described in the text. 

Figures and Tables are enumerated and 

also have a legend, whose purpose is to 

give details of experiments or information 

shown. 

Take care that each table/figure is cited in 

numerical sequence in the text. 

Explain in foot-notes all non-standard 

abbreviations used. 

In the text or at the end of paper as:  

Additional files 

Supplementary material 
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Discussion 
 

Data are interpreted → Answer to research 

question 

Data are analyzed to show what the authors 

believe the data show → Facts should clearly 

be separated from speculation (You don’t 

have to agree with their interpretations!) 

Findings are related to other findings in the 

field (contribute to knowledge, correct errors, 

future direction, etc.). 

How is this work significant? 
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Discussion 
Emphasize the new and important aspects of 

the study and the conclusions that follow 

from them. 

Do not repeat in detail data given in the 

Introduction or Results sections. 

Include implications of the findings and their 

limitations, including implications for future 

research. 

Relate the observations to other relevant 

studies. 

Avoid unqualified statements and 

conclusions not completely supported by the 

data.  



31 



32 

Acknowledgements 

Contribution of other workers are 

recognized. 
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Author’s contribution 

Contribution of different authors are 

explicated  

Competing interest 

Sources of funding 

Received/Published 

Time taken for publication 
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Eurosurveillance 
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References 
List of sources cited 

Usually other journal articles  

Previous studies in same field 

References should be numbered 

consecutively in the order in which they are 

first mentioned in the text.  

Citation styles differ depending on 

field of study 

journal 

EndNote and RefWorks 
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Understanding Journal Article References 

Authors (et al.)→ Title→ Journal → Volume 

Number → Issue Number → Page (doi) 

doi: Digital Object Identifier è uno standard che consente 

l'identificazione duratura, all’interno di una rete digitale, di qualsiasi 

entità che sia oggetto di proprietà intellettuale e di associarvi i 

relativi dati di riferimento; si distingue dai comuni indicatori 

internet, come gli URL, in quanto identifica un oggetto direttamente 

e non semplicemente attraverso qualche suo attributo, come il 

luogo in cui l’oggetto è collocato. 
 

Weiss PA. Does smoking marijuana contribute to the risk of 

developing lung cancer? Clinical Journal of Oncology 

Nursing 2008; 12(3): 517-519. doi: 10.1188/08.CJON.517-519 

Babayan A et al. Heterogeneity of estrogen receptor 

expression in circulating tumor cells from metastatic breast 

cancer patients. PLoS One 2013;8(9):e75038. doi: 

10.1371/journal.pone.0075038. 
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The formats differ markedly from the above 

outline. 

The space limitations of the journals are 

severe: 

Prose is highly compressed 

There are no discrete section, except for  a 

short abstract and a reference list.  

I.F. 41,456 

Ranking 1/55 

Multidisciplinary Sciences 

I.F. 33,611 

Ranking 2/55 

Multidisciplinary Sciences 
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Lightowlers RN et al. Mutations causing mitochondrial disease: What is new 

and what challenges remain? Science. 2015 Sep 25;349(6255):1494-9. doi: 

10.1126/science.aac7516 
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Wei K. et al., Epicardial FSTL1 

reconstitution regenerates the 

adult mammalian heart. Nature 

525 (September 2015) 

doi:10.1038/nature15372 
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Variations on organization of a 

paper 
In most scientific journals the above 

format is followed.  

Occasionally Results and Discussion are 

combined → Data need extensive 

discussion to allow the reader to follow 

the logic developed in the course of the 

research. 

Materials and Methods follows 

Discussion. 

Summary is given at the end of the paper. 
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“data not shown”→ the practice is accepted 

when the authors have documented their 

competence to do the experiments properly in 

previous paper 

“unpublished data”→ data are not of 

publishable quality or work is part of a larger 

one that will be published in the future 

“preliminary data”→ the experiment was 

done only once 

papers accepted but not yet published 

should be designated as “in press” or 

“forthcoming” 

In many papers, not all experimental data are 

shown, but they are referred to as: 
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Generally, you first read the Abstract in order to 

understand the major points of the work.  

One extremely useful habit in reading a paper is to read 

the Title and the Abstract and, before going on, review 

in your mind what you know about the topic. 

The logical flow of most papers goes straight from the 

Introduction to Results →  the paper should be read in 

that way as well, skipping Materials and Methods and 

referring back to this section as needed to clarify what 

was actually done. 

A reader familiar with the field who is interested in a 

particular point given in the Abstract often skips 

directly to the relevant section of the Results, and from 

there to the Discussion for interpretation of the 

findings.  

How to read a paper  



What are the main conclusion of the paper? 

What evidence supports those conclusions? 

Do the data actually support the conclusions? → 
The logical connection between the data and the 
interpretation is not sound.  

 There might be other interpretation that might be 
consistent with the data. 

 What is the quality of that evidence? 

Do authors cite their own publications 
needlessly? 

Do authors use recent references (within the last 
2 or 3 years) so that their analysis is up to date? 

 

 

44 

Evaluation of the paper 
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1.The study does not address issues scientifically relevant 

2. The study is not original (it has already been extensively carried 

out using the same methods and follows them on similar samples 

of subjects) 

3. The study does not work on the assumptions listed by the 

authors 

4. The authors used important methodological compromises in 

order to compensate technical difficulties 

5. The study sample is very small compared to the intended 

purpose 

6. The study is not adequately controlled 

7. The statistical analysis is not suitable for the sample size 

8. The findings are not consistent and supported by the results 

9. There is a conflict of interests between authors and topics of 

study or methods or equipment used 

10. The article is poorly structured and difficult to understand in 

the methods 

When trashing an article 



Do not forget to read and follow carefully the 
specific “Instructions for Authors” of the journal in 
which you want your work to be published. 

Before you submit your article, check the spelling, 
go over your article for words you might have 
omitted or typed twice, as well words you may 
have misused. 

Be accurate. Check and double-check the text and 
reference citations. 

Even after feeling the article is finished, leave it for 
a day or two and then go back to it. The changes 
you make to your article after seeing it in a new 
light will often be the difference between a good 
article and a great article. 

Once you believe everything is correct, give the 
draft  to  a native English speaker reviewer. 
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Final tips 



The following is an example of a covering letter 
to accompany an article submitted to a journal: 
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Submission letter 

Dear Dr…. 

To Editorial board of [name of the journal]  

 

Please find enclosed a copy of our manuscript 
entitled “……………..”, which we hereby submit for 
publication in [name of the journal]. 

The paper considered…… 

The manuscript has not been previously published, 
it has not been accepted for publication elsewhere 
and is not under consideration (as whole or partly) 
elsewhere. 

I look forward to hearing from you. 

Yours sincerely  

     ……….. 

 
 



The following is an example of a covering letter 
to accompany an article on resubmission: 
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Resubmission letter 

Dear Dr…. 

To Editorial board of [name of the journal]  

 

In reply to your letter of [date], please find enclosed 
the new version of the manuscript ref. XXXX entitled 
“……………..” (authors…..,…..) which has been 
carefully revised in light of your comments and 
those of the referees. 

We hope this revised version will now be judged 
ready for publication in [name of the journal]. 

Yours sincerely  

     ……….. 

 
 


