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Calendar of lessons 

12/10/2015 → What is scientific research?

23/10/2015 → How to read a scientific paper?

03/11/2015 → PubMed

06/11/2015 → Meta-analysis



Scientific research plays a very important
role in our efforts to maintain health and
fighting diseases. Research helps us create
new knowledge and develop proper tools for
the use of existing knowledge.

It enables health care providers to diagnose
and treat diseases and also provides
evidence for policies and decisions on
health and development of prevention
strategies.
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Science is
Public

Objective

Predictive

Reproducible

Systematic

Cumulative

Science  must be 
COMMUNICATED to EXIST

Publication, final step in
discovery, makes this
possible.
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Publications
Results contribute to
scientific evidence
when published

Main media of communication

Meetings 
presentations 
& abstracts

Only temporary value
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Why should I care?

Evidence based medicine is literature-based
medicine

Why should I read?
To find out whether to use a (new) diagnostic test or

treatment

To learn clinical course and prognosis of disease or
treatment

To determine etiology & causation

To distinguish useful from useless (or harmful)
therapy

David Sackett
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Health 
problem

Adequate knowledge

Importance, distribution, 
costs ….

Causes and/or risk 
factors

Efficacy of preventive, 
curative, rehabilitative 
treatments ….

Efficacy of planning and 
organizing of Health 
Services

No research

Descriptive 
epidemiology

Analytic or 
etiological 
epidemiology

Clinical or 
experimental  
epidemiology

Epidemiology 
applied to 

Health 
Services

It looks at disease distribution and frequency

Analyze causes, process and relationship of variabl es

RCT
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Issues for access to the results of scientific 
research

Almost all scientific papers are written in English so those
who want to upgrade must have a good knowledge of the
language

Articles must be found via search engines, for knowledge
upgrade is therefore necessary web access and to know the
basics of Internet browsing

The main search engine is PubMed that is obviously in
English

Articles search in PubMed is not always easy and requires
knowledge of the most suitable keywords

In most cases, it allows to read only the abstract, full text
of articles of interest can be purchased online or hard copy
must be found in various libraries

Many universities and research organizations provide
their employees free access to many online journals



Why do reviews of the scientific literature

1. The continuous scientific update in medicine is
necessary but difficult to implement:

Scientific knowledge quickly become obsolete
(already 5 years after graduation) and is universally
recognized the need for continuous updates

Every year new researches are published on tens of
thousands of magazines in bio-medical field

Proliferation of information on health and disease

A simple reading of original articles (primary
literature) is proved to be poorly effective in changing
the knowledge and attitudes of physicians
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2. The progress of scientific knowledge is not a quick
and easy process

It’s always difficult to change attitudes / knowledge /
behavior statements (prejudices)

The results of a single search are often not enough to
change the knowledge, and serve independent
confirmation (possibility of false positives)

The results of small studies may be negative only for
the effect of chance, in the absence of sufficient
magnitude to highlight the effect that you wanted to
investigate (possibility of false negatives)

Scientific research can be affected by different types
of bias, both in the method of conducting the research
and in the publication of the work or the interpretation
of results. 10

Why do reviews of the scientific literature



Research
is the systematic collection, analysis and interpretation
of data in order to answer a certain question or solve a
problem, using a scientific approach.

Characteristics of research:

1. It demands a clear statement of the problem.
2. It requires clear objectives and a plan (it is not
aimlessly looking for something in order to come
across a solution).

3. It builds on existing data, using both positive and
negative findings.

4. New data should be systematically collected and
analyzed to answer the original research objectives.

11



12

Steps of conducting a health research

Searching for scientific problem

Review of literature

H  y  p  o  t  h  e  s  i  s

Aims of research

M e t  h o d s 

Plan  of research

Research

Results
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1. Select a research topic
2. Review of literature and other

existing information
3. Epicrisis

Steps of conducting a health research

4. General definition of 
the research

5. Drafting of the protocol 
6. Data collection
7. Data analysis 
8. Interpretation of results

9. Presentation of results

!
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The goal of scientific research is to increase the
scientific knowledge on a particular topic.

The dissemination of scientific research is carried
out by publication in scientific journals .

The value of researchers is measured by the amount
of their publications and the quality of the journals
in which they have been published!

A scientific experiment, no matter how complex and
articulated is, will never be known and appreciated

until the results have been published and
understood.
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Originality: original ideas only increase the
knowledge on a particular topic

Strictness: the research should be conducted in an
absolutely rigorous manner, the key word is
“reproducibility”, which is what makes a scientific
paper different

Style: A research can be based on an original idea
and can be conducted according to more stringent
scientific criteria, but if missing the right style, it can
not be brought to community

So in addition to doing science, you must also know
how to write about your findings!

The philosophy of this approach is based on the
fundamental assumption that research is
publishable, if it has the following requirements:
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Where you publish?

Dissemination of a scientific paper takes
place through scientific journals .

The medium for the dissemination is
scientific article .
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What is a scientific paper

A scientific paper is a written and published
report describing original research results.

1. It must be the first publication of original
research results

2. In a form whereby peers of the author can
repeat the experiments and test the
conclusions, and

3. In a journal (or other source) readily
available within the scientific community
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Grey literature 
It is informally published written material (such as
reports) that may be difficult to trace via conventional
channels such as published journals and monographs
because it is not published commercially or is not
widely accessible. It may nonetheless be an important
source of information for researchers, because it tends
to be original and recent.
Examples of grey literature include:
patents, technical reports from government agencies or
scientific research groups; working papers from
research groups or committees; abstract of
congresses, conferences and seminars (including
multimedia presentations); thesis; handouts of courses
and preprints.
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What is Scientific Writing

The purpose of scientific writing is to
communicate new scientific findings

Thus it has to be a clear, simple and well
ordered communication

Scientific writing must use proper English
which gives the sense in the fewest short
words
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the first opportunity to publish original data,

in a form that anyone can repeat the
experiments being able to

test the conclusions and

published in a journal easily accessible to
the whole scientific community.

A key part of the publishing process is covered
by the referees , then it follows that a journal
requires an anonymous peer review process
which verifies the suitability for publication.

A major scientific publication is:
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Definition of Scientific paper
An accepted original scientific publication
containing scientific information to enable
peers:

1. To assess observations
2. To repeat experiments
3. To evaluate intellectual processes
4. Must have an impact
5. Available to scientific community without
restriction
6. Available for regular screening by one or more
of the major recognized secondary services (Index
Medicus, PubMed, etc…)
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An acceptable scientific paper should be
the first place of disclosure that contains
sufficient information to give the reader
the opportunity to:
1) evaluate the observations

anyone can evaluate and draw conclusions
from the data presented by the authors,
regardless of the conclusions of the
authors themselves.

That means:
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2) repeat the experiments

3) evaluate the process intellectual and
conceptual

That means:

according to Galileo’s principle, each
experiment must be repeatable and, in the same
conditions will theoretically give exactly the
same result.

That means:

provide evidence on whether the authors'
conclusions are justified by the data.



26

“Science” Before the Scientific 
Revolution Based almost entirely on

reasoning → scientists in ancient
and medieval times were really
philosophers who drew conclusions
based on deductive reasoning

Experimental method or
observation wasn’t used at all

Science in medieval times
Alchemy
Astrology

Rise of Universities
Contact with Muslim scientists
The Renaissance

Concerning the
Revolutions of the
Celestial Spheres (1543) →
little initial impact outside
of academic circlesN. Copernicus 

(1473–1543)
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G. Galilei
(1564–1642)

Early practitioner of the experimental
method
Mathematical formula for acceleration of
falling objects
Telescopes and astronomical discoveries

Scientific Revolution

Galileo’s scientific observations proving that the Earth wasn’t 
at the center of the universe had vast religious im plications → 
referred to the Roman Inquisition for heresy

His main contribution was the construction of a method that
would allow to come to irrefutable conclusions through
experimental observations. He started (with the telescope ) the
use of measuring instruments and (with the inclined plane) o f
experiments in the laboratory. He also introduced for the fi rst
time in the history the idea that nature was “written in
mathematical language”.



Scientific Method
1. Choose a question to investigate
2. Identify a hypothesis related to the question
3. Make testable predictions in the hypothesis
4. Design an experiment to answer hypothesis

question
5. Collect data in experiment
6. Determine results and assess their validity
7. Determine if results support or refute your 

hypothesis
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If the experiments prove the hypothesis to be true, it
becomes a theory or law of nature.
If the experiments prove the hypothesis to be false, the
hypothesis must be rejected or modified.

Chance
Bias
Confounding
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From the results of your study, does a
statistical relationship exist between two or
more events, characteristics, or other
variables?

Is there a statistical association, between exposure
and disease/outcome?

The degree to which the rate of disease or outcome
in persons with a specific exposure is either higher
or lower than the rate of disease or outcome among
those without that exposure.
H0: There is no association between the exposure and

disease of interest
H1: There is an association between the exposure and

disease of interest beyond what might be
expected from random error alone
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Andrea Vesalio
(1514–1564)

In 1543 Vesalius published On the Structure of the 
Human Body → the first accurate and detailed book 
on human anatomy.

Medieval human
anatomy drawing

Drawings done by Vesalius

Scientific Revolution in Medicine

In late 1600s van Leeuwenhoek
perfected the microscope and became
the first human to see cells and
microorganisms.

A. van 
Leeuwenhoek 
(1632–1723)
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Origins of Scientific Writing
Knowledge is lost without written records

Cave paintings Papyrus paper 
In 105 AD, the Chinese
invented paper

Knowledge could not be widely circulated
with no effective duplication

Biblia Latina, 
Modena

In 1455 AD, Gutenberg printed his 42-
line Bible from movable type on a
printing press
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“Le journal des sçavans” (Journal of Learned
Men) → the first scientific journal (published in
France)
The first weekly issue was published on
January 4, 1665.
In Germany, first scientific journals were
written in Latin.
1670 → National Academy of Sciences founded
his own official journal “Miscellanea Curiosa”,
one of the oldest scientific journals and the
first in the world to be specifically dedicated to
medicine.
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Scientific Writing is based on IMRAD format
that corresponds to:

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



Why is it important to review already available
information when preparing for a research?

It prevents you from duplicating work that has
been done before.

It helps you to find out what others have learned
and reported on the problem you want to study.
This may assist you in refining your statement of
the problem.

It helps you to become more familiar with the
various research methods that might be used in
your study.

It should provide you with convincing arguments
for why your particular research project is needed.

34

Literature review 
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Bibliographic research
It is a process that allows the systematic (so not
random) collection, sorting and cataloging of what
has been written and documented on a specific
topic.

Primary source : work written by the person
(author) who developed the theory or conducted
research

Secondary source or critical reading : work written
by different people who have not participated in
the primary job
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THE EVIDENCE PYRAMID

Primary source 

Secondary source 

In
di

vi
du

al
st

ud
ie

s

Guidelines are clinical behavior recommendations arising from
primary and secondary studies, they are derived from a proce ss of
systematic review of literature and the opinions of experts and are
designed to help the clinicians in the performance of their a ctions and
decision-making.

In vitro research
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Information begins at the bottom of the pyramid. This is wher e
ideas and laboratory research take place. The first step req uires
tests with lab models.

In vitro research
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Ideas turn into therapies and diagnostic tools, which are te sted
with animals.

Animal Research



A detailed report of the diagnosis, treatment, and follow-u p of an
individual patient. Case reports also contain some demogra phic
information about the patient (for example, age, gender, et hnic
origin).

Case Report
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A study that compares two groups of people: those with the
disease or condition under study (cases) and a very similar g roup
of people who do not have the disease or condition (controls) .
Researchers study the medical and lifestyle histories of th e
people in each group to learn what factors may be associated w ith
the disease or condition. For example, one group may have bee n
exposed to a particular substance that the other was not. Als o
called a retrospective study.

Case-Control Studies
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Time
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Cohort Studies 

A research study that compares a particular outcome (such as
lung cancer) in groups of individuals who are alike in many wa ys
but differ by a certain characteristic (for example, female nurses
who smoke compared with those who do not smoke).

Time
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Randomized Clinical Trials

A study in which the participants are assigned by chance to
separate groups that compare different treatments; neithe r the
researchers nor the participants can choose which group.

Using chance to assign people to groups means that the groups
will be similar and that the treatments they receive can be
compared objectively.

At the time of the trial, it is not known which treatment is bes t. It is
the patient's choice to be in a randomized trial.
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Randomized Clinical Trials
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Systematic Reviews

A summary of the medical literature that uses explicit metho ds to
perform a thorough literature search and critical appraisa l of
individual studies. Systematic reviews are not all equal, a nd
quality issues are important.
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Meta-Analysis

Systematic methods that use statistical techniques for com bining
results from different studies to obtain a quantitative est imate of
the overall effect of a particular intervention or variable on a
defined outcome. This combination may produce a stronger
conclusion than can be provided by any individual study.



Finding without seeking is 
difficult and rare, but if one tries, 
it is frequent and easy. However, 

if one does not know how to 
search, the discovery is 

impossible.

(Archita di Taranto,
Greek mathematician and philosopher, 

Taranto 428-347 b.C.)
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