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Program of Lectures

1. Health, Human Rights and Citizenship

2. Origins of Human Diseases: Paleopathology and Historical Epidemiology 

3. Medical Systems

4. Historical Evolution of Society, Disease and Medicine 

5. Paleo-medicine, Indigenous medicine, Archaic medicine, Folk-medicine

6. Classic Forms of Naturalistic Medicine: China, India, Hellenic medicine

7. The Medieval Context

8. The Scientific Revolution in Medical Sciences (16th -17th c.)

9. Medicine and Political Ideology during the Enlightenment (18th c.)

10. From Clinical Medicine to Experimental Medicine (19th c.)

11. Modern Hospital and Therapeutic Revolution

12. The Doctor-Patient Relation

13. From Public Health to Social Medicine



1. Health, Human Rights and Citizenship

Universal Declaration of Human Rights (Geneva, 1948)
Article 25
(1) Everyone has the right to a standard of living adequate for the health

and well-being of himself and of his family, including food, clothing, 
housing and medical care and necessary social services, and the right
to security in the event of unemployment, sickness, disability, 
widowhood, old age or other lack of livelihood in circumstances
beyond his control.

(2) Motherhood and childhood are entitled to special care and 
assistance. All children, whether born in or out of wedlock, shall enjoy
the same social protection.



1. Health, Human Rights and Citizenship

Triple dimension of the concept of citizenship:

1st is the civil dimension: freedom of speech and thought, as well as freedom 
of movement and assembly. 

2nd is political dimension: ability to participate in the election of the 
government and the political bodies, where decisions are made and taken. 
Parliamentary democracy articulate different options of political citizenship.

3rd is social and economic citizenship: right to enjoy minimum standards of 
living and the necessary social protection. In Marshall words: “the right to a 
modicum of economic welfare and security … and to live the life of a civilised 
being according to the standards prevailing in the society.”

Marshall, T. H. Sociology at the Crossroads. London, Heinemann, 1963





1. Health, Human Rights and Citizenship

Ways of knowledge, health and disease

Human knowledge can be based upon:

a) Mith & religious beliefs: revelation (hermeneutics)       sacred order

b) Consequence of human experience and capacity of thinking philosophy/science

- conflict: Sysiphus, Prometeus, Eve, Copernicus, Galileus

- predominance of one over the other according to tradicions and historical periods

Disease/Illness as part of reality

a) Universal phenomenon

b) Variability of forms of illness importance of HISTORY



1. Health, Human Rights and Citizenship
Disease and Social Systems

- Society as a “Social-Cultural System”

- Ways of Understanding Natural Facts:
• Religious: Myth, Sacred Revelation
• Science (Naturalistic Rationality)

- System of Knowledge/Régime of Knowledge
– Social-cultural System
Health, Disease & Medicine in the context of Regimes of Knowledge

– Nature, Life, Death under several Social-cultural Systems
* Myths and Beliefs: Prehistoric, Indigenous, Archaic, Folk
* Naturalists: Classical Natural Philosophies, Modern Sciences



2. Origins of Human Diseases
Paleopathology & Historical Epidemiology

- Paleontology and paleopathology: the end of any myth of “paradise”
(eternal life, harmony with nature, lack of death/disease)

- Life is itself “the mortal disease”

- Disease: universal & permament phenomenon.

diversity according to different types of social and historical context

- Plurality of risks associated to patterns of society

- The way of facing disease: plurality of social & cultural responses





2. Paleopathology and Historical Epidemiology

Paleontology: study of prehistoric life
Paleopathology: remains of diseases

Series of mummified bodies, bones, funeral steles…
Methods & Technics: those frequently used in experimental pathology:

microscope, carbon 14, immunofluorescence, genetic analysis, … 



2. Historical Epidemiology

Historical epidemiology: distribution of diseases among social groups in 
the past

Social dominant diseases: those characterizing a society, social group, 
territory (urban, rural…)

*demographic patterns: structure of the population ( global, per group 
of age, sex, level of income, etc.)

*epidemiologic patterns: distribution of types of disease at any 
population  



2. Historical Epidemiology
Patterns of Evolution in Western Tradition

a) ﻿Great acute infectious-contagious epidemics/plagues
From the Antiquity until the end of the 19th century in Western, industrialised 
societies. Poor countries in present times.

Main social diseases: pest, yellow fever, small pox, cholera…
b) Chronic infectious-contagious diseases

Closely linked to development of industrialisation and deficient public health 
facilities

Main social diseases: tuberculosis, malaria, typhoid fever, diphtheria,
venereal diseases...) 

c) Transition, demographic, epidemiologic, nutrition, risk transition 
Inter-war Period  - 1st half of the 20th c.

Main features: 
* Decrease of global mortality
* Decrease of infant and child mortality
* Increase of living expectancy 
* Improvement of hygienic and working conditions



2. Historical Epidemiology
Patterns of Evolution in Western Tradition(2)

Consequences a) new epidemiological pattern
b) demographic changes
c) aging of the population

d) Non infectious-contagious diseases and accidents 
- Industrialized societies 1945- 1980
- Cancer, heart attacks, brain vascular accidents, traffic accidents,
industrial accidents…

e) Globalization and new health problems (1980         )
· emergence: new epidemic diseases (virus) and new health

problems (toxicomanies, accidents, anorexia…)
· re-emergence of previously controlled diseases

· crisis in the systems of health
· neo-liberalism + crisis of health care universality
· population movements and inequalities
· climatic and ecologic change...



3. Medical Systems

Fight against disease as a part of social-cultural system
social dimension: institutions, professionals/agents
cultural dimension: ideas, concepts, values, patterns of behaviour…

Supernatural conceptions of nature, health/disease
myth, beliefs, sacred/religious

rituals & empiric practices

Naturalised conceptions (non sacred)  
naturalist/materialist technology



3. Medical Systems: Concept and Types

• Supernaturalistic

founded on religious beliefs and empirical practices

– Prehistoric

– Indigenous

– Popular (folkmedicine)

– Archaic: Egyptian, Mesopotamic, Pre-columbian, Persia... 

• Naturalist medical systems

– Classic: Indian, Chinese, Hellenic

– Modern: Western, Naturism, Homeopathy…



4. Historical Evolution of Society, Disease and Medicine

Associated to SOCIAL, CULTURAL & TECHNOLOGICAL changes:

1. Prehistory, tribal indigenous societies
2. Neolitic revolution (starting ca. 3000 bC)

Arcaic & Great Empires in the Antiquity
3. Classic Antiquity (starting 2nd -1st mil·lenium bC)

China, India, Greece-Rome (Hel·lenic science/Medecine)
3. Middle Ages: Historical Context (4th c. – 15th c.)

Byzantine, Christian, Jewish, Muslim
4.     Early Modern Period

Renaissance (15th-16th c.)
Scientific Revolution (16th-17th c.)

5.    Enlightenment (18th c.)
6.    Contemporary (1789      )

19th c. – WWI               Interwar 1945-1980               1980 – Present



5. Paleomedicine Indigenous Medicine, Archaic Medicine, Folkmedicine

History and Prehistory: borders
– Prehistoric systems similar conditions as indigenous
– Features:

• Social: 
– preurban (tribe, nomad, sedentary…)
– Economy:  subsistence, exchange of goods, simple division of duties, no 

formal laws, complex jerarquical organisation, complex kinship system
– Unique political & religious power

• Material Culture: rudimentary technology: stone, earth, metal, pottery
• Intellectual Culture: 

– Centrality of the myth (origin, cosmogony)
– Sacralisation of Nature
– Totemism, divination, taboo (moral code), rituals for atonement, 

initiation, funeral, fertility



5. Paleomedicine Indigenous Medicine, Archaic Medicine, Folkmedicine

• Sacralisation and symbolic meaning of Natural facts and beings
(plants, animals)
– Magic, sympathy/antipathy: protective and benefic beings, evil beings, healing, 

poisoning...
– Importance of interpretation of signs: hermeneutics, fortune telling, prognosis… 

• Consequences:
– Spiritual duality: 

good / evil, gods / devils, sacred / profane, faithful / pagans
– Totemism
– Rituals

• Symbolic meaning and spiritual dimension of natural facts
– Material reality subordinated to spirituality
– Simbology associated to fecundity, evil, sin           system of signes



5. Paleomedicine Indigenous Medicine, Archaic Medicine
Case study: cranial trepanation

• Widely extended in time and space (Antiquity, pre-columbian, 
current African tribes…)

• Types
– Abrasion/drilling, wearing the cranial bone (occipital, parietal, frontal…)

• Rituals

– Post mortem: religious beliefs, anthropofagy…
– Alive: healing, extraction of strange body/spiritual entity…

• Plurality of explanations: religious, rituals, healing



5. Archaic Medicines: historical origins

• Arian/Indo-european origin (Caucasic): migrations
starting Mesolític ca. 10.000 b.C. in Mesopotamy, Egypt and Eastern 
Mediterranium
Ca. 8.000 b.C. in Northern Europe septentrional until 5.000-4.000 b.C.
– Populations concentrated along riversides and nearby the sea 
– Demographic contact and migrations
– Trade, goods’ exchange by earth and sea
– Animals domestication
– First forms of agriculture

• Mesolitic societies spread along Europe, North Africa, Middle East



5. Archaic Medicine

The Neolitic Revolution: historical context & consequences
3rd - 1st millenium bC in in temperate areas between the tropics

Urban societies- Empires: slave societies
trade, agriculture, stockbreeding

Pharaon Egypt, Mesopotamic societies (Asirian, Babylonian, Sumerians, 
Akkadians…) Hitits, Phenicians, Hebrews, Persia, Mayans, Aztecs, Incas… 
Iberians, Celts

Coexistence/mixture of myth elements (religious beliefs) together
with naturalistic thoughts: more complex empirical base, 
mathematics, mine-metalurgic procedures, naturalist
interpretations…

Original contributions: astrology, zodiac, calendars, measure of time, 
prediction, fortune telling, mathematics, architecture… 



5. Paleomedicine Indigenous Medicine, Archaic Medicine (3)

General characteristics:

A) Variable consideration of the patient:  magician, sinner, someone to
be protected, someone linked to sacrality or evil… 

B) Interpretation of health and disease:
– Myth as symbolic explanation (disobedience, punishment)
– Spiritual/supernatural dimension
– Cause: ﻿malediction, possessions, loss of soul, introduction of 

strange body/soul, bad influence of evil animals/objects, 
witchcraft

C) Clinic act: supernatural diagnosis, ﻿fortune-telling (prognosis)
D) Treatment and prevention: magic and religious rituals, empirical

remedies (plants, diet, phitotherapy, massages), amulets, talismans, 
exvote…

E) Medicine man, wizard, chaman, priest: health & spiritual perfection



5. Archaic Medicines

a) Material Culture
– Change in relation to environment:

• Agriculture, agrimensure, hidraulic systems, new feeding
(cereals, fruits, meat...)

• Livestock: sheep, pigs, goats, cows, horses
new ways of feeding, parasits, dental infections, plagues...

– City/urban culture
• Arquitecture, urbanism: civil and religious monuments
• Social stratifiction, slavery, famine and population crisis
• Importance of the pòlis

– Technology innovations: wheel, polished stone, pottery, textil, 
megalithic monuments, domestication of horses, navigation, 
trade...

– Some of the matriarcal societies (religious cult to mother nature)



5. Archaic Medicines

b) Intellectual Culture
– Scripture: pictographic, ideographic, jerogliphic
– Libraries: epic literature, religious, poetry… and scientific
– Ciclic conception of time and nature: sun and moon calendars

(Mayan, Aztec).
– Applied matematics: agrimensure, architecture, accounting, 

geometry, weights and measures, decimal / sexagesimal
systems...

– Astrology: deification of the stars and natural forces. Zodiac. 
Unity of Nature: Cosmos

– Art of prediction: signs of nature and symbolism (mythology)
– Toxicology



Hammurabi Code (ca. 1700 bC)

215 If a physician makes a large incision with an operating knife and 
cure it, or if he open a tumor (over the eye) with an operating knife, and 
saves the eye, he shall receive ten shekels in money. 

216 If the patient be a freed man, he receives five shekels. 

217 If he be the slave of some one, his owner shall give the physician 
two shekels. 

218 If a physician make a large incision with the operating knife, and 
kill him, or open a tumor with the operating knife, and cut out the eye, 
his hands shall be cut off. 

219 If a physician make a large incision in the slave of a freed man, and 
kill him, he shall replace the slave with another slave. 

220 If he had opened a tumor with the operating knife, and put out his 
eye, he shall pay half his value. 

221 If a physician heal the broken bone or diseased soft part of a man, 
the patient shall pay the physician five shekels in money. 

222 If he were a freed man he shall pay three shekels. 

223 If he were a slave his owner shall pay the physician two shekels.



5. Folkmedicine

• Survival of ancien ideas, concepts, values, attitudes and practices among
secular population (not “superstition”)

• Strata:

– Deep: religious beliefs + analogic thinking + ancient empirical practices and local 
traditions

– Superficial: elements from historical medical traditions (hippocratism, galenism…)

- Plurality of Healers, wizards, exorcists

Spiritual diseases: �evil eye�, “werewolf” (lycanthropy) -“evil moon”, “evil shadow”… 

Popular practices: �trencar l’enfit�

Herbalists

- Domestic medicine – home remedies



6. Classic Forms of  Naturalistic Medicine

Historical context
China (3rd mil·lenium bC)
India (1st.-2nd mil·lenium bC)
Hellenic (Greece-Rome, 6th c. bC)            Western Science/Medicine

Main feature: the birth of  NATURAL PHILOSOPHY
– Unicity of world (cosmos) and individuals (microcosmos)          unicity in 

Nature
– Natural harmony based on polarity/duality

• Dialectic equilibrium of contrary forces
– Notion of element (elemental unit)

• Analytical mentality
• Natural philosophies as naturalistic systems (see Lao-Tse, pre-socratic

philosophers…)
– Circularity of time (eternal return)



6. Classic Forms of  Medicine 
Medicine and Scientific Thought in Ancient China

- The oldest classic civilization
- Great technical development: compass, silk, ink, navigation, 

porcelain, gunpowder, printing, trade ...
- Imperial political unity and complex administration

Legendary Emperors:
- Fu-Hsi (ca.2900 a.C.): yin/yang, fishing, livestock
- Shen Nung (ca.2700 a.C.): domestication, agriculture, healing

plants, acupunture...
- Huang-Ti (s. V a.C.): Nei Ching (Medicine Canon)
- Wu Wang (s.XII a.C.): intelligence garden: mammals, turtles, birds, 

fishes (eight centuries)



6. Classic Forms of  Medicine 
Medicine and Science in Ancient China

• Materialist natural philosophy

• Mysticism around number 5: colors, regions, planets, seasons, cardinal 
points, elements (wood, earth, fire, metal, water)

– Yin/Yang dialectics

– Agriculture: cereals, pulses, rice, hemp

– Botany: epic poems, songs Shijung (200 plants)

– Anatomy/Zoology: 

• 5 types: covered with scales, feathers, leather, skin, shell

• 5 principal organs, 5 sensory organs

• Hydraulic system to distribute vital energy

• Therapeutics: acupuncture, moxibustion





6. Classic Forms of  Medicine 
Medicine and Science in Ancient India

- Archaic India: Indo-Aryan invasions
Until 8th c. bC: Vedic literature: sacred books, collection of myths
and epics, oral recitation

-Vedic and Hindu literary tradition: originally composed in Sanskrit
- 8th c. bC- 10th aC: Brahmanic Period: brahamana & upanishads
(compendium of vedic literature). Priestly casts shape culture
- Ideas about Nature :

• Transmigration of souls / reincarnation / pantheism
• Source of Life:  inspired air = prana, vital breath

- 3rd c. aC : Budism
• Health Care
• Physicians = 3rd social level (similar as priests, warriors...)
• Medical schools and medical texts (characa, sushruta, vaghbata...)

- Natural philosophy: 5 elements: earth, air, water, fire, sky
- Humors: air, bile and phlegm
- Simple anatomical knowledge, healing plants and surgery



6. Classic Forms of  Medicine 
Medicine and Science in Ancient India

• Post-Vedic India: traditional medicine called Ayurveda, “knowledge for long life”
(1st millennium bC)

• Atharvaveda, sacred text of Hinduism (Early Iron Age (1200–26 bC) - first Indian
text dealing with medicine, based on concepts of exorcism of demons and magic.
– Contain prescriptions of herbs.
– Use of herbs to treat ailments would later form a large part of Ayurveda.

• Two most famous texts belong to the schools of Charaka and Sushruta (c. 600 bC)

• Built on a traditional herbal practice together with a massive addition of
theoretical conceptualizations (c. 400 bC à)



6. Classic Forms of  Medicine 
Ayurvedic Medicine

Ayus = "longevity“; veda = "knowledge”
Five elements – earth, water, fire, air and sky – compose the 

human body. 
Seven primary constituents of the body - Chyle, blood, flesh, 

fat, bone, marrow and semen / female reproductive tissue. 
Ayurvedic literature: measures of healthful living during the 

entire span of life and its various phases. 
Ayurveda stresses a balance of three elemental energies or 

humors: "wind", "bile" and "phlegm“. (c. 550 bC)

Harmony for health: balanced quantitiesà the body will be healthy
unbalanced amounts à the body will be unhealthy in various ways 

Surgery and instruments employed from a very early period. 
Importance of Diet and Fasting: Ayurvedic theory asserts that building a healthy metabolic 
system, attaining good digestion, and proper excretion leads to vitality. 
Ayurveda focuses on exercise, yoga, meditation, and herbal treatment



6. Classic Forms of  Medicine 
Hellenic Medicine

Origins: 9th – 3rd c. b.C. along Magna Greece in contact with other cultures 
Stages and dimensions:

– Natural philosophies (pre-socratic) (6th-5th c. b.C)
– Hippocratic medicine (6th-3rd c. b.C.)
– Plato and Aristotle natural philosophy (5th c b.C.)
– Alexandria medicine (3rd c. b.C.)
– Galen of Pergamon (2nd c. a.C.) 

Medieval Galenism (4th c. – 15th c.)



6. Classic Forms of  Medicine 
Hellenic Medicine

Double tradition in Ancient Greece: science and myth
• Mythology: Orphic, Dionysian, mystic, incubation rituals
• Astrology, prediction and fortune telling, zoological fantasy (harpers, sirens, 

cyclops, minotaurs, centaurs, monsters ...)
• Natural philosophy: 

Cosmologists/physiologists/pre-socratic philosophers
- cosmologies/cosmogonies (physis, De rerum naturae)
- doxographers: Aristotle, Plutarcus,...

Circularity of time (eternal return)
Arché (elemental unit, element, atom)



6. Classic Forms of  Medicine 
Hellenic Medicine

Natural Philosophers/Pre-socratics/Physiologists:

a) Monists: Tales (water), Anaximenes (air), Anaximandre (la indetermination, 
to apéiron)
b) Pluralists: Empedocles, Hipocratic physicians, Pithagorics

(acusmatics, mathematics)

– Alcmeon of Crotone

• Health = isonomia (armony of contrarie forces) and eutarchia
(balance of elements)

• Soul = leading principle, origin of movement, immortal

• Brain = centre of sensations and main organ

• Anatomy: optic nerves, trachea, two types of nerves...

• Embriology: fecundation = mixing of seeds

• Sex depending on the amount of heat during the shaping



6. Classic Forms of  Medicine 
Hellenic Medicine

Empedocles: 4 elements (air, water, fire, earth)
Corpus Hippocraticum, texts from medical schools at different polis: Kos, 

Knido, Krotona, Siracuse, Rhodes... 
Compilled at the Alexandria Library (s.III a.C)

– Ambientalist naturalism
– Vis curatrix naturae
– Human nature: elements, humours
– Dietetics and regim of life
– Clinical observation and prognosis
– Disease order

• cursus morbi
• acute/chronic
• epidemics/endemics





6. Classic Forms of  Medicine 
Hellenic Medicine

1st century a.C.: Enciclopedists / Big compilers (S.I aC)

– Celsus, De Re Medica
– Soranus of Ephesus, methodist: diseases due to status strictus/status 

laxus/status mixtus
– Plinius the Old (dead in Pompeia): Naturalis Historia
– Dioscòrides, De Materia Medica: ca. 600 plants used in therapeutics



6. Classic Forms of  Medicine 
Hellenic Medicine

Galen of Pergam (130-201 aC)

– Chamber doctor of the Emperor Marcus Aurelius

– More than 100 treatises: medical sinthesis

– Anatomy descriptions, physiological system, humoral pathology, 
therapy: contraria contraris, active, non expectant: bloodletting, 
purgative…)

– Medieval Galenism Modern Age



7. Spaces of Medieval Medicine

Plurality of political/cultural/religious contexts:
a) Byzantine empire (eastern Christian)
b) Jewish communities
c) Islamic communities
d) Christian western communities



7. Spaces of Medieval Medicine
Islamic Medicine

- 7th c. Starts polítical expansion
- Contact with eastern traditions: numbers, compass, astrolabe, mapping, agriculture

...
- Political division into regions: caliphates, emirates
- -Chronology:

VII: Contact with classical tradition (Gundishapur)
VIII: Splendour of Baghdad
X: Splendor of Cordova
X-XII: mosques, libraries, schools, hospitals, public baths, asylums (bimaristan)

Previous tradition: poetry, literature, animal behavior, morphology of plants, 
flowers, anatomy, animal physiology (vital breath)
Unification political / cultural / religion = Islam, al-Quran (sacred text)



7. Spaces of Medieval Medicine
Islamic Medicine

• Nestorians
Gundishapur (Persia)-Syrian Medical --- Baghdad
9th c.    Galenism: Arabic translations

Rhazes, Liber continens
Ali Abbas, Liber Regis
Avicenna, Canon
Joannitius, Isagoge
Ibn an Nafis, pulmonary circulation
Averroism

Contributions to oftalmology, traumatology, new drugs…
“Bamaristan” historical importance of islamic hospitals
Public Health: “Mustassaf” 



7. Spaces of Medieval Medicine
Western Medicine

High (4th-9th c)     Monastic medicine
Middle Ages = Dark Ages?           

Low (10th-14th c) Scholastic medicine

• Sincretism: Christian Theology/Hellenic Scientific Tradition
• Feudal Society: around castle & monastery lords, wars: 

religion center of cultural life
• Monastery, convent: center of cultural life: classical languages , libraries

(knowledge), arts, pharmacy, medicine, astronomy, agriculture, economy...
• Benedictins, St. Gallen, Monte Casino, Salerno… 

Santes Creus, Poblet, Valldigna, Santa Maria de la Murta…
• Illuminated manuscripts



7. Spaces of Medieval Medicine
Western Medicine

Survival of Galenism

Individual Hygiene

patterns for healthy life: Regimina Sanitatis

Hippocratic Tradition

Valid for dominant dominant estates (high clergy and 

feudal  Aristocracy)

Exceptional measures of public hygiene:

Islamic Middle Ages: the Mustassaf, hospitals,

medieval lazarets…



8. The Scientific Revolution in Medical Sciences (16th -17th c.)
Scientific Renaissance

Factors influencing the transition from Middle Ages to Early Modern Age

A) Social and cultural

- Rise of the first European Empires.
- Rise of a bourgeoisie against the old feudal aristocracy and church elites

- “Working moral” (Max Weber)

- Consolidation of an urban economy, trade and craft = possession of property and 
capital: start of pre-capitalist process.

- Invention of accountability and accumulation of money

- Self-experience against tradition

- Secularization of the idea of progress = technical progress and government of the
world

- Reaction against medieval scholasticism (Christianization of ancient philosophy and 
science)               

- Recovery of classical science progressive critique and crisis



8. The Scientific Revolution in Medical Sciences (16th -17th c.)
Scientific Renaissance

Factors influencing the transition from Middle Ages to Early Modern Age

B) Geographical:
- Discovery of New Worlds
- Start of European colonialism: America, Asia, Africa
- Transformation of the economic system
- New representations and narratives about the world

- Recognition of the plural ethnicity, geography and culture
C) Technical:

- Print: dissemination of scientific knowledge
- Technology innovations: navigation, extraction and 
separation of metals, air pump …

- Secularisation of life
- Changes teaching: from ”glossing” to "personal” lecture



8. The Scientific Revolution in Medical Sciences (16th -17th c.)
Discussing the concept of “scientific revolution”

Factors & Dimensions:

- Methodological Renovation: Bacon, Descartes, Galileo, Borelli, Malpighi, Harvey…

Esperimento risolutivo: experimental prove

- Erfahrung/Erleben: personal experience

Experiment: common experience empiricism

- Technical innovation: microscope, telescope, body autopsy & disection, physiology
experiments (measure, quantification), pathological observation

- Consequences: 

a) Revision of medical knowledge on health and disease

b) New estequiology: fibrilarism (microscope)

c) Change of phisiology paradigm

d) Crisis of humoral pathology



8. The Scientific Revolution in Medical Sciences (16th -17th c.)

The Anatomical Revolution

New cultural meaning of the human body

- 15th-16th: recovery of classical tradition and new details

-New Renaissance Anatomy (Vesalian Revolution): Zerbi,

Benedetti, Berengario da Carpi, Cannano, Laguna, Valverde,

Leonardo, Michelangelo: a new architecture of the human body ”

- Andreas Vesalius (1514-1564): De Humani Corporis Fabrica, libri septem
(Basel, 1543)

- Against Galen

- New descriptive pattern: 

structural system + unitive system + impulse system

-Galenic estequiology: element, humor, similar parts

- Microscopic exploration of death corpses (Crisóstomo Mnez)





Anatomical Amphitheater







8. The Scientific Revolution in Medical Sciences (16th -17th c.)
New Fiber Estequiology

Humoralism Decline:
Fiber Doctrine: Fernel, Fallopio, Fabrizio...

Carneous
Cartilaginous

Mixed

Microscopic investigations + mechanistic mentality: attempt to descrive and 
explain the cartesian "res extensa"

• Mechanical Physiology of muscle (Fabrizio)
• Geometric Miology (Stenon)

• Incipient mechanical physiology (Borelli, Baglivi)

• The Case of Crisóstomo Martínez



8. The Scientific Revolution in Medical Sciences (16th -17th c.)

Classic Microscopists (I) 

Robert Hooke (1635-1703): Micrographia (1665) Cork cells, description of insects, arachnids
and molluscs, and the structure of the feathers of birds

Antoni van Leeuwenhoek (1632-1723): Artisan builder lenses for microscopes: discovery of
protozoa and bacteria, studies of sperm (1677), microscopic observations of animals
(insects, big bacteries ...). Description of capillaries in various vertebrates and invertebrates

Jan Swammerdam (1637-1680): taining techniques: injection of dye into the animal organs,
dissection of insects: the creator of the anatomy of invertebrates

Marcello Malpighi (1628-1694):

- Microscopic anatomy.

- De Pulmonibus (1661) describes capillaries of the lungs in frogs and the

passage of blood from arteries to veins confirmation of circulation doctrine

- Observe and describe microscopic structures of the brain cortex (pyramidal

cells), glomeruli in the kidney, taste buds of the tongue, follicular body of spleen ...



8. The Scientific Revolution in Medical Sciences (16th -17th c.)
Classic Microscopists (II) 

Francesco Redi (1626-1697) 
• - Experiences on the insects generation (1668): against spontaneous

generation
• From his experiences with putrefaction meat came to the conclusion that

there were insect larvae. 
• This meant a strengthening of the barriers between the living and inert

matter: infavour of creationism and fixism.
• Founder of parasitology: published a work on parasitology (1684) which

described some fifty helminths, acarus and insects.
• Two disciples were to provide a description of the plowman scabies acarus

responsible for the disease. For the first time he demonstrated that a living 
being can cause a disease (1687)

Antonio Vallisneri





8. The Scientific Revolution in Medical Sciences (16th -17th c.)
Change of Physiological Paradigm

Semantic change of “Nature" [physis]

New concept of Physiology

Influence of Galilee and Descartes (iatromechanics)

How to explain vital phenomena (life)? 

Dualistic approaches: matter/sould

Monistic approaches: vitalism/matterialism

Achievements

Rediscovery of the lesser circulation (Servet, Valverde, Colombo)

Fibrilar Physiology (Fabrizio, Fallopio, Baglivi ...)

Physiological Empiricism (Santorio)

Iatromechanic research



8. The Scientific Revolution in Medical Sciences (16th -17th c.)
Change of Physiological Paradigm

William Harvey (1578-1657)

• Doctrine of blood circulation: De motu cordis et sanguinis in animalibus (1628)
• Based on two methodological innovations:

– a) anatomic observation
– b) quantitative experiment: the amount of blood driven by the heart to the

aorta in half an hour is greater than the amount of blood in the whole body







William Harvey, De motu cordis et sanguinis in animalibus (1628) 
Letter To The King And Dedication

“To The Most Illustrious And Indomitable Prince Charles King Of Great Britain, France,
and Ireland Defender Of The Faith

Most Illustrious Prince!
The heart of animals is the foundation of their life, the sovereign of everything within
them, the sun of their microcosm, that upon which all growth depends, from which all
power proceeds. The King, in like manner, is the foundation of his kingdom, the sun of
the world around him, the heart of the republic, the fountain whence all power, all
grace doth flow. What I have here written of the motions of the heart I am the more
emboldened to present to your Majesty, according to the custom of the present age,
because almost all things human are done after human examples, and many things in a
King are after the pattern of the heart. The knowledge of his heart, therefore, will not
be useless to a Prince, as embracing a kind of Divine example of his functions, - and it
has still been usual with men to compare small things with great. Here, at all events,
best of Princes, placed as you are on the pinnacle of human affairs, you may at once
contemplate the prime mover in the body of man, and the emblem of your own
sovereign power. Accept therefore, with your wonted clemency, I most humbly beseech
you, illustrious Prince, this, my new Treatise on the Heart; you, who are yourself the
new light of this age, and indeed its very heart; a Prince abounding in virtue and in
grace, and to whom we gladly refer all the blessings which England enjoys, all the
pleasure we have in our lives.”

Your Majesty's most devoted servant, William Harvey. 
London, 1628.



9. Medicine and Political Ideology during the Enlightenment (18th c.)

- Influence of Newtonian Physics

- Vitalism (Stahl, Montpellier School)

“Vital force”: forces in Nature: gravity, heat, electricity, light, 
magnetism...

- Physiological Properties (Albrecht Von Haller)

sensibility, irritability, contractility (only living matter)
New ideas: 

- Animal Magnetism
- Hemodinamics (Hales)
- Electrophisiology (Galvani)



9. Medicine and Political Ideology of the Enlightenment (18th c.)

Birth of Experimental Physiology
benefits from advances in physics and chemistry: research on heat,  
electricity, combustion, oxidation, gas analysis

New instruments (thermometer, calorimeter ...)
- Stephen Hales (1677-1761): Vegetable Staticks (1727) and Haemostatics

(1733), physical behavior of the blood in mammals: pressure differences
between arteries and veins ...

- Albrecht von Haller (1708-1777): first synthesis of physiological knowledge
Elementa physiologicae (1756 – 1766):  functional properties of living 
matter: irritability, contractility and sensitivity.

- Respiration a chemical approach by J. Priestley and A. Lavoisier: end of 
phlogiston theory (17th c. GE Stahl: burning matter releasing phlogiston)

- Electrophysiology experienced a significant boost due to the work of Volta 
and Galvani on animal electricity and nervous stimuli.



9. Medicine and Political Ideology of the Enlightenment (18th c.)

- Main social and sanitary determinant: the Industrial/ Industrious
Revolution

- Public Hygiene and  Economic Policy inspired by mercantilism: 
medizinische Polizei

- Health Policy and working class
Epidemiology (John Graunt) 
Institutions and regulations based on Poor Acts
Hygienist literature



10.  From Clinical Medicine to Experimental Medicine (19th c.)

• Contemporary History: discussing periods

– 19th c.: 1789 - 1914

– 20th c.: 1914 - 1989 (Inter-War & Cold War)

– 21st c.: 1989 - present (Globalisation)

• Stages of predominance of French, German, Anglo-Saxon leadership

• Development of experimental medicine: microbiology, physiology, biochemistry, 
genetics, technologies for diagnosis and therapy.

• Space of production of medical knowledge: from hospital to the laboratory



10.  From Clinical Medicine to Experimental Medicine (19th c.)
Morphological sciences and cell theory

- Reinstatement of optical microscope: redefinition of the concept of cell as it
was conceived initially by Robert Hooke (17th century).

- Sensualism Xavier Bichat Tissue
- Robert Brown (1831): Nucleus
- Microscopic observations on plant cells (J. Schleiden) and animal cells (Th. 

Schwann) (1837): full incorporation of the concept of Cell in living tissues: 
a) importance of the nucleous
b) cell = morpho-functional unit

Problem: its origin and reproduction: Schleiden, nucleous appendix; 
Schwann, primitive blastema or citoblastema.

- 1858: R. Virchow, Omnis Cellula ex Cellula: Cell Pathology
• Jakob Henle, cell mitosis in embryonary tissues
• Jan Purkinje, active role of protoplasm



10.  From Clinical Medicine to Experimental Medicine (19th c.)
Morphological sciences and cell theory

1. Morphological sciences and cell theory: the debate on the neuron

- The Structure of the Nervous System: reticularism / neuronism

• Cajal: dynamic polarization of the neuron

• New staining technique: double chrome silver impregnation

�El sistema nervioso del hombre y los vertebrados� (1905-7)

• Technique of silver nitrate (Simarro): studies on neuronal degeneration

• Camillo Golgi: a reticularist

• Cell theory = new phase of experimental biology

core crystallization of contemporary studies on cell physiology,

molecular biology, biochemistry, genetics… 



10.  From Clinical Medicine to Experimental Medicine (19th c.)

Experimental Research of Body Functions

• Antecedents: vitalism: vis vitalis

Naturphilosophie
a) Nature = process of evolution of creative spirit

b) Polarity principle

c) Ascendent gradation principle

• Experimental Movement against speculation: Magendie, Marshall Hall, Moritz

Schiff, Johannes Müller

Claude Bernard: Introduction à l�étude de la médecine expérimentale (1865)

- experimental method in medicine and biology

- biologic determinism and milieu intérieur

- Research labs, vivisections, debate on animal research

- The program of �analytic physiology�



10.  From Clinical Medicine to Experimental Medicine (19th c.)
Big challenges of human physiology (early 20th c.)

• Regulation of animal heat: 1840: principles of thermodynamics / 
energy conservation law (Mayer, Joule, Helmholtz)

• Glands / inner secretion: chemical regulation: glycogenetic function
of the liver (C. Bertnard), thyroxine (M. Schiff), adrenaline (Addison), 
insulin (Banting, Best) ..

• Nervous regulation
• Concept of Organic Integration (Sherrington, Cannon)



10.  From Clinical Medicine to Experimental Medicine (19th c.)
Physiological chemistry, Biochemistry, Cell biology

• Physiological Chemistry: nutrients, gaz, blood, humors, secretions ... 
Agricultural Chemistry (Lavoisier, Hoppe Seyler, Liebig)

• J. von Liebig: nutrients, organic combustion (fat, carbohydrates ...) 
• Hoppe Seyler : hemoglobin cristalization. Z. Für physiologische Chemie

(1877)
• Sinthesis of organic matter at the laboratory: urea-Fr. Wöhler (1828) 
• Biochemistry: synthesis and degradation of living matter: general 

organic phenomena, biological cycles, metabolism, cell processes
• F. Miescher: DNA discovery
• Cell Biology & Molecular Biology



10.  From Clinical Medicine to Experimental Medicine (19th c.)
Clinical Schools: Anatomopathological mentality

Pathology and the hospital: 

Clinical Schools in Paris, Wien, Leyden, Edinbourg… 

Les idéologues/sensualisme: Cabanis, Pinel, Bichat, Broussais,
Corvisart, Laënnec ...

Extension to European Capitals: Dublin, Guy’s Hospital, Neue
Wiener Schule, Allgemeine Krankenhaus Budapest ... 

Disease associated to the concept of  “lesion”
Anatomopathological semiology: pathology, clinical specialities
(dermatology siphilo,graphy, psychiatry, forensic medicine, 
toxicology ...) 



10.  From Clinical Medicine to Experimental Medicine (19th c.)
Experimental Medicine

A) PHYSIOPATHOLOGY: central decades 19th c.

Concept of  disfunction new semiology physiopathology

Dynamic approach:  disease as a process

functional proofs

Physiologische Heilkunde / Pathologie expérimentale

Scientific program
Institutionalition: research instituts, journals and associations
Technical innovation: measuring instruments

(electrocardiography, electroencephalography, blood analysis, organ
functional proofs…)



10.  From Clinical Medicine to Experimental Medicine (19th c.)
Experimental Medicine

B) ETIOPATHOLOGY: end of the 19th c. and first decades 20th c.

Experimental approach to the causes of disease:

a) External – infectious
- new conception of contagion: from toxicology and miasmatic ideas
- microscope, parasitology contagion by living beings
- antisepsy (J. Lister) and asepsy (Semmelweiss)
- bacteriology: Louis Pasteur and Robert Koch
- immunology and serology (Paul Ehrlich)
- new semiology: immunologic proofs

B) Internal - hereditary
- the constitutionalist tradition: from Galen temperament to

Kretschmer biotype)
- Pathological heritage: monsters and teratology
- Genetics: cromosomic theory and DNA



11. Modern Hospital and Therapeutic Revolution

a) Based on experimental research (chemistry, physiopathology…)
experimental pharmacology, chemotherapy, lab analysis

b) Based on experimental physics
X ray, radiations, laser, nuclear medicine

c) Surgical revolution

d) Hospital: space for new technologies & new specialities: clinical trials

medical activity linked to technology and industry

Hospital Management

Medical Economic



12. The doctor – patient relation

• Expert/specialist versus layman/profane/patient
• Traditionally: doctor-patient was a human relation
• Currently: patient health care system (artefacts, technology)
• Unequal relation: 

– Differences in role and status
– Excepcional = biographical brakedown : “Patient”
– Professional: “the one who owns knowledge”

– Differences in expectations
– Help request
– Health recovering
– Recognition (prestige, salary, gratitude…)
– Research

– Differences in human dimesion:
– Trust, confidence, hope
– Limits of personal/professional implication



13. From Public Health to Social Medicine

- France:                      Déclaration des Droits de l’Home
Comité de Salubrité (1790)      Louis René Villermé

- United Kingdom:  Edwin Chadwick Sanitary Movement
William Far: Vital Statistics (1839) 

McCulloch:   A Statistical Account of the British Empire (1842)

- Germany:    medizinische Polizei (Johann Peter Franck)
Rudolf Virchow: Die Medizinische Reform (1848)

Max von Pettenkofer: Über die Wert der Gesundheit für eine Stadt (1873)

- Spain: Mateo Seoane, Consideraciones generales de estadística médica (1837); 
Boletín de Estadística Demográfica-Sanitaria de la Península e Islas Adyacentes
(1879)

Krankenkassen, Poor Laws, International Sanitary Conferences



13. From Public Health to Social Medicine

Ideology: Public Health is Wealth
- During the first decades of the 19th century and the Inter-war Period

(1914-1945) 

powerful health administration stimulated by Rockefeller
Foundation, Office Internationale d'Hygiène Publique, Health

Organisation of the League of Nations and International

Sanitary Conferences ...

National Instituts of Hygiene, Public Health Schools

- Public health administration (central/periphery) & experts

- Health care organisation: dispensaries, campaigns, laboratory

technologies applied to public health, centres of hygiene...



Lesson 1.
The medical profession in the
context of the information and
communication society. Needs and
uses of information in medicine.



RESEARCH
PROCESS TO SATISFY CURIOSITY THROUGH A SYSTEMATIC 
PROCEDURE

RATIONALE: Perception of a problem that needs to be solved.
OBJECTIVE: To retrieve information for that purpose.

This is the procedure by which we begin to answer specific 
questions or hypotheses.



BACKGROUND
We could identify the starting point for Science and 
modern Medicine as the 17th century and the “Scientific 
Revolution”, which involved a radical change in the way 
knowledge was conceived.

“Traditional knowledge” is characterized by its dogmatic, 
static and absolute nature, where novelty is not well 
accepted. It is based on a deductive paradigm. 

Knowledge is transmitted in non-questionable treatises.



THE BEGINNING: SCIENTIFIC REVOLUTION
THE SETTING UP OF MODERN SCIENCE (17th CENTURY)

TRADITIONAL KNOWLEDGE

Dogmatic, absolute, deductive.

Scientific information is static.

Newness does not exist 
(as an element of science).

“Science comes from 
the library”.

Communication by means of 
(eternal) books.

SCIENTIFIC REVOLUTION

Breaking-off with the dogmatic 
character of old science,
knowledge is never again absolute. 

Empirical, inductive, based on data.
Knowledge becomes always temporary. 
It may be proved wrong.

Science comes from observation and 
the laboratory.

The published innovation becomes the 
basis of progress.

New documents for quicker 
communications. 

Scientific journals (18th century).



EVOLUTION
Modern science rejects absolute knowledge of the reality. It 
attempts to explain it with non-definitive laws and 
hypotheses that are always subject to permanent review. 

The new science is inductive and based on data and 
observations.

Knowledge is provisional and also forgeable.

Modern science is based on what we call “the scientific 
method”.



Scientific societies
Science academies
Scientific journals
Scientific meetings



Scientific societies
Scientific societies were born as a meeting point for scientists and a way to 
discuss scientific, philosophical, moral, religious and political issues.

The creation of scientific societies and academies of science, such as the Royal 
Society in London and the Académie des Sciences in Paris, improved the 
working conditions of scientists.

The proceedings of the debates, and the need for communication among 
members, forced the use of writing as a vehicle to express and spread debates 
and ideas.

Then the first scientific journals appeared. 



Scientific journals
This new idea of science surpassed the AUTHORITY criteria of classical texts. 
Books and treatises remained as rather unagile vehicles.

A new means of communicating innovations appeared: the scientific journal

The first scientific journal published in Europe was the Journal des Sçavans in 
Paris in 1665. This was followed by Philosophical Transactions, published by the 
Royal Society of London, also in 1665.

Originally, scientific journals were scientific society bulletins. However, in the late 
19th century, some journals appeared that were  unrelated to scientific societies, 
e.g. Nature. 



Scientific revolution                  scientific journals became a medium for disseminating 
scientific innovation

The first scientific journals appeared in the 17th century             Since then there has been 
an exponential increase:

The New England Journal of Medicine, 1812
The Lancet, 1823
British Medical Journal, 1857

Currently
> 20,000 biomedical scientific journals
> 2,000,000 articles

per year

Scientific journals



Communicating research findings

The communication of findings is one of the stages of research.

A research study cannot be complete until its findings are 
communicated and disseminated to the scientific community 
for its practical application or contribution to the production of 
new knowledge.

Without publication, Science is dead.



INFORMAL/NOT 
STRUCTURED

Communication (personal)

Working groups and discussions at conferences, congresses, etc.

Conversation, e-mail, etc.

(This may be done orally, by mail, via exchange of documents, by video-conference, etc.)

FORMAL/ 
STRUCTURED

Bibliographic 
information or 
other documents

Published

(Technical support may be provided via video-conferences, printed or electronic publications, etc.)

books
journals
etc.

Not published

theses
reports
circulars
medical records

Formal presentations at workshops, congresses, etc.

Communicating research findings



Impact on clinical practice

Use of information
Readers
RESEARCHERS 
CLINICIANS

Research
RESEARCH WORKERS

Laboratory 
Clinic

Original 
research

Manuscript
AUTHORS

Scientific journals 
evaluation and selection 

of manuscripts 
(peer review)

EDITORS

Publication,
dissemination

Reviews
Systematic reviews
Secondary journals

Collection, indexing, filing
Libraries

Bibliographic databases

Scientific journals



Roles and uses of biomedical scientific journals

-Dissemination of new knowledge

Research articles in research journals

NEJM
Lancet
Revista Española de Cardiología
Medicina Clínica, Atención Primaria

-Continuous update

Review articles

Educational articles

Secondary journals

Databases of systematic reviews

Research journals

ACP journal club
Evidence-Based Medicine
Best-Evidence
Formación Médica Continuada en Atención Primaria (Elsevier)

Cochrane collaboration

Scientific journals



Other means of communication exist, e.g. scientific meetings.

These are usually specialized.

They are promoted and organized by scientific societies.

Conferences, oral communications and posters are organized under a 
common subject. 

The speakers are determined by the board of organizers. 

Papers and posters are  voluntary contributions from researchers, who wish to 
take part and communicate their results.

http://www.msssi.gob.es/profesionales/socCientificas/especialidades.htm

Communicating research findings





RESEARCH 

REFERENCE BOOKS 
(encyclopaedia, dictionaries) 

DIDACTIC MANUALS for students: only the 
essential, systematic, definition of terminology 
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e GENERAL OR SPECIALIZED TREATISES for professionals: 
for example, on a subject, e.g. cardiology 

SPECIALIZED MONOGRAPHIC BOOKS 
(highly specific topics)

REVIEW PAPERS (review and synthesis of original research papers) 
in scientific journals with peer review
REVIEWS IN CHAPTERS of yearbooks for updating on a specific topic 

ORIGINAL ARTICLES in scientific journals with peer 
review (original articles = research papers)

PRINTED / ELECTRONIC / MULTIMEDIA 

SCIENTIFIC PUBLICATIONS IN MEDICINE

PRESENTATIONS AT CONGRESSES (presentations or 
posters), WORKSHOPS, etc. Abstracts in proceedings 
published as books or included in scientific journals. 

SYSTEMATIC REVIEWS and META-ANALYSES 
original research articles in scientific journals 

with peer review 



MAIN RESEARCH DESIGNS 

Cross-sectional or prevalence studies

Observational No control of allocation of subjects. 
No intervention in the study.

Descriptive

Ecologic  studies

Case series

Analytic

Case-control studies
Cohort studies (follow up)

Experimental Control of allocation of subjects.
Intervention in the study.

Clinical trials



CHARACTERISTICS OF THE VARIOUS DESIGNS (1) 

Type of design Characteristics Advantages Disadvantages

Cross-
sectional or 
prevalence 
studies

Population studies in which the 
units of analysis are the 
individuals (population sample).
Exposure and outcome are 
assessed at the same time. 
Proportion of subjects with and 
without the risk factor are 
compared.

Observational No control of allocation of subjects 
No intervention in the study.

Descriptive

Ecologic 
studies

Population (aggregated) study.
Units of analysis are not 
individuals but groups of 
individuals or populations. 
Exposure: average in the group 
or subgroup.
- Geographical
- Time trends
- Correlation between level of 
exposure and other facts. 

Useful for studying 
differences between 
populations and correlations 
between several factors. 

Quick. Low cost.

Useful for setting up 
hypotheses.  

Not suitable for verifying 
hypotheses.

Weak evidence to prove 
association 

Risk of bias

Define prevalence.

These are short-term 
studies. 

Potential selection bias.

Weak evidence for proving
associations.

Case series
Description of the 
characteristics and outcome 
of patients cared for in a 
hospital. 

Very low cost. 
Communication of 
experience. Important in 
clinical work.  

Lowest degree of evidence 
for proving associations. 



CHARACTERISTICS OF THE VARIOUS DESIGNS (2) 

Type of design Characteristics Advantages Disadvantages

Cohort studies

(follow up)

(Usually 
prospective, 
occasionally 
historical)

The population exposed to the 
risk factor and the population 
not exposed to the risk factor 
are defined.

Follow-up of the subjects over 
time to determine the 
proportion of the outcome 
(effect) among the exposed 
and unexposed subjects.

Observational No control of allocation of subjects. 
No intervention in the study.

Analytic

Case-control 
studies

Cases: subjects with the 
disease. 
Controls: subjects without the 
disease. 

Comparison of the proportion 
of cases with the risk factor 
and the proportion of controls 
with the risk factor. 

High potential to introduce 
bias (recall-bias, etc.). 

No strong evidence of 
association.

Unable to establish a direct 
effect. 

Define incidence.

Suitable for verifying 
hypotheses.

Provide strong evidence of 
association. 

Low potential for bias.

Expensive. Require a long 
follow-up.

May not be feasible with 
rare diseases or outcomes.

Confounding variables, 
which alter the effect of 
exposure on outcome, may 
be found.

Suitable for verifying 
hypotheses.
Useful with rare diseases.
Quick (no need for follow-up).
Therefore, less expensive 
than follow up studies.
Enable simultaneous 
evaluations of several risk 
factors



CHARACTERISTICS OF THE VARIOUS DESIGNS (3) 

Type of design Characteristics Advantages Disadvantages
Experimental Control of allocation of subjects.

Intervention in the study.

Controlled 
clinical trials

(with random 
allocation)

Subjects are randomly
assigned to different
treatment groups.

The frequency of the 
occurrence  of the outcome 
(effect) in the treated groups 
is compared to that in the 
untreated groups.

Randomization and blinding.

Confounding variables are 
reduced. 

Best evidence for proving 
association between 
treatment and effect.

Expensive.

Limitations from the ethical
point of view.

A great deal of time is needed
for rare diseases or
outcomes.



SIX KEY POINTS (I)

- The first step in epidemiological research is to identify the research question.
1

2

3

Question of the study 

- Method of data collection (interviews, surveys, samples or laboratory results)
- Rates
- Ratio 
- Proportion
- Relative risk 
- Odds ratio
- Prevalence
- Incidence

How to measure the variables 

The most suitable design for the purpose of the study, the population and aspects such
as feasibility and costs are selected.

Study Design 



- How often is the occurrence (frequency) of the outcome (disease/effect) in the groups 
of interest?
-The method used to measure the frequency of the disease/effect depends on the study 
design and, generally, the goals outlined in the study.

4

5

Measurement of the disease; frequency and effect 

The systematic error that takes us away from the true value may be in the:
- study design
- data collection method
- data analysis method

The source of the error may be found in the:
- selection of subjects
- confounding variables (other exposure variables associated with the outcome) 

Biases 

SIX KEY POINTS (II)



After collecting the data and preparing the database, the next step is to perform 
statistical analysis, which may include the following calculations:

- incidence rates

- mortality rates

- proportions

Measures of effect
- relative risk
- odds ratio
- prevalence ratio
- stratification and/or mathematical modelling to adjust    

6 Data analysis 

SIX KEY POINTS (III)



General scheme of a study 
protocol (1)

1. Introduction
- Purpose of the study
- Background of the topic (brief literature review)
- Why the proposed research is important

2. Specific objectives of the study

3. Applicability and usefulness of the results

4. Design and methods
- Type of design

- Study population:

- Target or reference population
- Inclusion and exclusion criteria
- Sample (if needed)

- Sampling method
- Calculation of sample size
- Source of subjects for sampling 

- Description and definition of the intervention or risk factors

- Definition and measurement of the response variable (effect)

- Outline of the study and follow-up of the patients (if any)

- Data collection:
- Definition and measurement of variables
- Sources of information
- Data collection procedure

- Data management and informatics

- Analysis strategy 

Bibliography

Bibliography



5. Proposed work schedule

6. Limitations and potential biases of the study

7. Ethical
- Information for participants and method for obtaining informed consent
- Physical, social or legal risks for the patients/subjects and methods for minimizing 

these risks
- Potential benefits for the participating patients or subjects 
- Approval by the Ethics Clinical Research Committee 

8. Plan of implementation. Pilot study

9. Organization of the study:
- People involved and their responsibilities 
- Facilities, instrumentation and techniques

10. Budget and funding

11. Bibliography 

General scheme of a study protocol (II)

Bibliography

Bibliography



Justification for a research project

Relevance

1. The question raised has not yet been answered, has been answered contradictorily, or needs to be 
adapted to practice *
2. Importance of the problem:*

- Frequency, severity, social interest, etc.
- Potential benefits of the study
- Practical applications that may be derived from the results
- Importance for its theoretical value

3. The question and study design are consistent with the ethical principles of research
4. The expected results outweigh the resources used

Feasibility 

1. Variables can be measured*
2. Time to onset of the outcome is reasonable*
3. Opportunity
4. Subjects are available (in terms of number and time required for inclusion)*
5. Collaboration needed with other professionals, services or facilities
6. Facilities and equipment
7. Financial resources (funding)
8. Experience of research team*
9. Ethical considerations

Bibliography

Bibliography



Utility of literature review in a study

72

1. Source of ideas suitable for investigation

2. Assessment of current knowledge on the subject

3. Assessment of the relevance and feasibility of the project

4. Provision of the conceptual framework for research

5. Assistance in establishing specific objectives
6. Information on specific aspects of the design:

- Strategies

- Procedures

- Follow-up guidelines

- Selection criteria

- Determination of sample size

- Definitions of variables
- Measuring instruments

- Statistical analysis

- Prevention of problems

7. Comparison of researchers’ own results with those of other similar studies

Bibliography



3. PRIMARY SOURCES OF 
SCIENTIFIC INFORMATION I

Concept and types of primary sources. Scientific 
journals in Medicine. Structure and functioning of 
scientific journals: the peer review process. 



THE MEDICAL LITERATURE

- JOURNAL ARTICLES

- MONOGRAPHS

- BOOKS

- THESES

- MEETING ABSTRACTS

For every medical activity (ASSISTANCE, STUDY AND TRAINING, 

KNOWLEDGE UPDATE, RESEARCH, TEACHING), updated medical knowledge 

is required. This information is formally registered in:



The scientific communication process
Primary documents

Original information
“The resulting information from the immediate output of the research or professional practice”

Secondary documents
Reference information

“The resulting information of the analytic-synthetic process of the information contained in 
primary documents”.

COMMUNICATIONS

BOOKS JOURNALS MEETING 
ABSTRACTS THESES …/…

ANALYSES

DATABASES BIBLIOGRAPHIES CATALOGUES …/…

A) PRIMARY         
SOURCES

B) SECONDARY 
SOURCES



Information sources

• 1. PRIMARY INFORMATION SOURCES
These provide access to information produced by authors (of books, articles, 
clinical histories, etc.):
• Non-serial/periodical
• Serial/periodical
• Grey literature

• 2. SECONDARY INFORMATION SOURCES
These provide access to information resulting from the analysis or synthesis 
of original information (databases, statistics).
• Identification and location of primary sources.



1. Primary information sources:
Primary scientific documents

A. NON-SERIAL
• - Brochures
• - Books
• - Monographs

B. SERIAL
• - Newspapers
• - Journals
• - Series

C. GREY LITERATURE
• Doctoral theses
• Research reports
• Official reports
• Meeting abstracts

PUBLISHED

UNPUBLISHED



1. Published scientific documents

A. NON-SERIAL
• - Brochures
• - Books
• - Monographs



1A. Non-serial published scientific documents

• AUTHORSHIP
AUTHOR/S, EDITOR, COORDINATOR, COMPILER

• COPYRIGHT © (Authorship rights)

• ISBN (INTERNATIONAL STANDARD BOOK NUMBER)
00-0000-000-0

• LEGAL DEPOSIT  Requirement to deposit in one or more libraries copies of every edited publication 
in a country. The aim is to collect and preserve all the intellectual heritage and editorial production of a 
country.

• EDITORIAL, CITY (COUNTRY) AND PUBLICATION DATE

BOOKS, MONOGRAPHS, HANDBOOKS, etc.

BROCHURES (< 50 pages)
BOOKS (> 49  pages) 



Padrini F, Lucheroni MT. El gran libro de los aceites esenciales. Barcelona: De
Vecchi; 1996.

Example of a book

Authors Title

City of 
publication

Editorial Year of 
publication

http://www.fisterra.com/herramientas/recursos/vancouver/#Libros%20y%20Otras%20Monograf%C3%ADas

Referenced in Vancouver style

http://www.fisterra.com/herramientas/recursos/vancouver/


Libros, manuales, 
monografias

Cumplen una función muy 
importante en el aprendizaje.

Tienen un papel fundamental 
en la transmisión de 
información básica y 
consolidada

Las monografías son de vital 
importancia en el inicio del 
estudio de temas nuevos

La revista científica es el
documento formal más ágil
de transmisión de información actualizada

Es el instrumento preferente para la 
actualización de conocimientos y
para la formación continuada

Es el documento más utilizado por los 
médicos para difusión del  
conocimientos científicos



Books, handbooks, 
monographs

They play an important role in 
learning.

They transmit basic and 
consolidated information.

Monographs are .of vital 
importance when beginning to 
study a new subject.

Scientific journals are the most agile 
formal documents for transmitting updated 
information.

They are  the preferred instruments for 
updating knowledge and developing 
continued learning.

They are the documents most used by 
medical doctors for disseminating scientific 
knowledge.

A MONOGRAPH is a scientific work (or even a popular science book) that deals exhaustively with a specific subject.
A HANDBOOK describes just facts and main issues and is intended for teaching purposes.



RESEARCH

Meeting abstracts

Research articles

Review articles

Meta-analyses

Monographs

Treatises

Teaching handbooks Reference works

INNOVATION

SYNTHESIS

CONSOLIDATED KNOWLEDGE



1. Primary information sources:
Primary scientific documents

A. NON-SERIAL
• - Brochures
• - Books
• - Monographs

B. SERIAL
• - Newspapers
• - Journals
• - Series

C. GREY LITERATURE
• Doctoral theses
• Research reports
• Official reports
• Meeting abstracts

PUBLISHED

UNPUBLISHED



1.Published scientific documents

B. SERIAL
• - Newspapers
• - Journals
• - Series



1 B. Serial primary documents

• NEWSPAPERS (Periodicity < 1 week)

• JOURNALS (Periodicity >= 1 week)

• SERIES (Periodicity >= 1 year)
“These usually compile works from various authors under a common title”

(“Advances”, “Review”, “Proceedings”)



• Current publications with a common title and continuous periodicity
• Indefinite length
• Collective authorship
• Diverse approaches under a common content
• Rapid and effective vehicle of communication that transfers recent 

information
• Accumulative nature
• Editorial and scientific boards ensure the journal’s quality

1B. Serial published scientific documents

JOURNALS: SERIAL PUBLICATIONS



Medical journals
Medicine is one of the areas of knowledge with the highest number of 
scientific journals.

The number of journals existing in Biomedicine is roughly 25,000 
(approximately 250 of which are Spanish).

The predominant language for scientific communication in Medicine is 
English.

1B. Serial published scientific documents



MEDICAL JOURNALS

• Journals of popular science
JANO

• Medical training and continuous education journals
Revista Formación Médica Continuada en Atención Primaria

• Journals intended for those in clinical practice (EBM)
Evidencias en Pediatría

• Scientific/research journals

1B. Serial published scientific documents



Journals of popular science (http://www.jano.es/jano/ctl_servlet?_f=1)
These journals inform the general population of the latest advances in 
medical science.

Medical training journals (e.g. Revista Formación Médica Continuada) They 
are aimed at those involved in training. They provide articles and 
training resources for solving real problems for clinicians and 
improving their skills. They also frequently provide officially 
recognized online training. http://www.fmc.es/es/

http://www.jano.es/jano/ctl_servlet?_f=1
http://www.fmc.es/es/








Journals intended for those involved in clinical practice (EBM)
These journals present studies whose results have an influence on 
clinical practice.
http://www.evidenciasenpediatria.es/

Scientific journals
These journals contain various types of original unpublished and 
peer-reviewed articles. Their aim is to show the latest scientific 
advances.

http://www.evidenciasenpediatria.es/


BASIC DATA

• Title

• Publisher: commercial 
and/or scientific

• Numbering
• Year-volume-issue

• Codes
• I.S.S.N (International Standard 

Serial Number)
• Legal deposit

• Editorial and scientific 
board

• http://www.elsevier.es/es/revistas/medicina-clinica-2

http://www.elsevier.es/es/revistas/medicina-clinica-2


It is the BODY OF EXPRESSION OF A SCIENTIFIC COMMUNITY
(scientific society, etc.) to spread new information and help generate 
new knowledge.

They are published regularly: weekly, biweekly, monthly, quarterly, etc.

Their legal title is registered in the ISSN (International Standard Serial Number) 
database (the number is unique for each journal).

They are structured in volumes and have a specific pagination that usually 
corresponds to a natural year. Each volume is made up of several issues.

http://www.revespcardiol.org/es/

http://www.revespcardiol.org/es/


Díez JL. Ruidos adventicios respiratorios:
factores de confusión. Med Clin (Barc) 1997;
109 (16): 632-634.

TitleAuthor

Year of 
publication

Journal title

Volume Issue Pages

Example of a journal article

Referenced in Vancouver style



How does a scientific journal work? 

EDITOR

• Establishes the journal’s editorial policies
• Decides on the acceptance of an article (after external review)
• Designates the experts who will evaluate the manuscripts

EDITORIAL BOARD
• Receives the articles submitted for publication
• Coordinates the peer review process
• Establishes the correspondence with authors

SCIENTIFIC BOARD
• Members are highly reputed professionals (who collaborate for free)
• Conduct blind reviews of the manuscripts





S
The Editor:

• Reviews the manuscript to check whether it matches the scope of the 
journal.

• Ensures that the manuscript follows the formal norms established in 
the publication guidelines.

• Designates the referees for the manuscript.





TWO KEY ISSUES REGARDING HOW SCIENTIFIC JOURNALS FUNCTION

1. The selection process: the peer review process

Consequence: The one who publishes is not the one who wants to 
but the one who can.

2. The transfer of copyright to the publisher

This conditions the type of access to the journal’s contents (free, on 
payment of a subscription fee, etc.) and the possibility of reusing the 
published materials (even for the author).



THE EDITORIAL PROCESS

To be published in a scientific journal, an article must 
pass a series of quality filters based on a refereeing 

process also known as “peer review”.



S

What is the peer review process?
The peer review process is the process of selecting the articles to 
be published and rejecting any that are inappropriate, irrelevant, 
trivial, doubtful, wrong or potentially harmful.

The aim of the process is to improve clarity and transparency.

• Anonymous authors and referees (double-blinded evaluation).

• Anonymous referees, identified authors (single-blinded evaluation).



THE PEER REVIEW PROCESS

AUTHOR’S MANUSCRIPT

EDITORIAL BOARD DESIGNATES TWO EXPERTS FROM THE SCIENTIFIC 
BOARD TO REVIEW THE PAPER

Expert 1 evaluation Positive
Expert 2 evaluation Positive

Manuscript accepted
With recommended changes

Expert 1 evaluation Positive
Expert 2 evaluation Negative Need for a third evaluation

The original manuscript is sent by the author in accordance with the journal’s publication guidelines. Once the board determines that the article matches the 
journal’s scope, it is sent by the editorial office to two experts from the scientific board for blinded review. The reviewers accept (or reject) the article after they have 
analysed it. The editor makes the final decision.



S

Possible decisions as a result of the peer review process:

• Rejected

• Rejected but may be be reconsidered for publication if redesigned

• Accepted on the condition that changes/modifications are introduced

• Accepted





S
PROS

Weaknesses in credibility or originality are detected.

Problems are solved and style errors are corrected.

Quality is increased.

The possibility of duplicated publications is minimized.

The publication of low-quality works is prevented.

THE SYSTEM IS NOT FRAUD-PROOF



S

CONS

The editor is not anonymous.

The process is delayed.

There may be a conflict of interest.

It is impossible to determine whether the results are presented
honestly and whether the work is not duplicated.



RESPONSIBILITIES OF THE REFEREE

Ensure confidentiality.

Not delay the process.

Not plagiarize ideas.

Have the humility to reject an evaluation.

Use polite language.

Take sufficient time to evaluate the manuscript.

Report any suspicion of fraud.



TWO KEY ISSUES REGARDING HOW SCIENTIFIC JOURNALS FUNCTION

1. The selection process: the peer review process

Consequence: The one who publishes is not the one who wants to 
but the one who can.

2. The transfer of copyright to the publisher

This conditions the type of access to the journal’s contents (free, on 
payment of a subscription fee, etc.) and the possibility of reusing the 
published materials (even for the author).



When an author’s article is accepted for publication in a scientific 
journal, the journal usually demands total cession of all rights to 
exploitation of that article.

This determines not only the article’s commercial exploitation but 
any use of the material by third parties or the author him/herself 
(e.g. uploading the work on his/her website, reusing its images, 
sharing the article, etc.). The author may not publish it on the 
Internet if the publisher does not allow it.

The transfer of copyright enables publishers to commercially exploit 
the articles and receive payment for providing access to them.

THE TRANSFER OF COPYRIGHT



1. Primary information sources

Books, handbooks, 
monographs

• Learning

• Transmission of basic and 
consolidated information

• Beginning the study of new 
subjects

Scientific journals

• Updated knowledge 

• The dissemination of updated 
information

• This is the instrument most used by 
medical doctors to disseminate 
scientific knowledge



1. Primary information sources. Unpublished
scientific documents

C. GREY LITERATURE
• Doctoral Theses
• Research reports
• Official reports
• Meeting abstracts



1C. Grey literature

• Has a low number of users/readers.
• The work is not usually disseminated, except by non-commercial 

channels.
• The work is presented in non-regular/standardized format.
• Identification data is scarce; there are difficulties in establishing 

bibliographic control.
• The work is not collected in common repertoires such as 

bibliographies, catalogues, etc. It is difficult to locate and access.

Doctoral theses, pre-prints, meeting abstracts, technical norms, translations, non-
commercial serial publications, official documents with restricted circulation, etc.



1C. Grey literature. Theses

• These are non-serial scientific primary documents
• They contain first-hand original information
• They are research documents par excellence

Why grey literature?

• Until recently, theses were only accessible from the library of the University
where the thesis was defended.

• There were problems to copy the work.

• The Internet and open-access repositories are changing this situation.



1.C. Grey literature. Meeting abstracts

• These documents are usually specialized.
• They are promoted and organized by scientific societies.

REQUESTED

OPENING AND CLOSING CONFERENCES
TALKS
PARTICIPATION IN DEBATES AND ROUND TABLES

SPONTANEOUS
ORAL COMMUNICATIONS
POSTERS



COMMUNICATIONS

BOOKS JOURNALS MEETING 
ABSTRACTS THESES …/…

ANALYSES

DATABASES BIBLIOGRAPHIES CATALOGUES …/…

A) PRIMARY 
SOURCES

B) SECONDARY 
SOURCES

The scientific communication process



2. Secondary information sources (lesson 4)

• Where can I find primary documents?

• Monographs
• Serial publications
• Theses



3. PRIMARY SOURCES OF 
SCIENTIFIC INFORMATION II

Contents of scientific journals. Structure of an original 
article. The function of citations. Styles  of bibliographic 
references.



Contents of a scientific journal

First Page: Responsibles
INDEX
EDITORIAL

ARTICLES

CLINICAL CASES
OPINION ARTICLES
LETTERS TO THE EDITOR
BOOK REVIEWS

AGENDA OF EVENTS, etc. 
http://www.elsevier.es/es/revistas/medicina-clinica-2
http://www.revespcardiol.org/es/

Original articles

Review articles

http://www.revespcardiol.org/es/




Origin of the papers
SPONTANEOUS

z Original articles
z Clinical cases
z Letters to the editor

REQUESTED

z Editorials
z Reviews

PEER-REVIEWED NOT PEER-REVIEWED

The editorial board can propose a monographic issue on a specific subject. Authors are asked to submit articles. Experts 
can also be contacted to create and submit papers without a peer-review process.



z EDITORIALS 
Brief papers that express the views of the journal (Editorial Board) on a particular
subject of interest for the specialization, scientific area or usual readers of the
journal. Often, when the journal is the official publication of a scientific or
professional society, the editorial expresses the opinion of that society. Editorials are
usually not signed. On some occasions and in some journals, however, they can be.

http://www.sciencedirect.com/science/journal/00257753

http://www.sciencedirect.com/science/journal/00257753


zREVIEW ARTICLE
(on request)

Review articles discuss the current status of a topic from a critical
perspective, expand on the subject, and analyse it in detail. The editorial board
may ask an expert to produce the article. Sometimes, however, unsolicited
manuscripts may be considered. Experts analyse the topic from two possible
approaches:

Professional experience
Bibliographic analysis



REVIEW ARTICLE
Structure

INTRODUCTION
Intention of the article, opportunity of the approach
Definition and scope of the topic

METHOD
Description of the search strategy: indexes, databases, coverage of time
period, languages, geography and subject .
Terms, synonyms and keywords

STATE OF ART
• Results
• Conclusions
• Unresolved questions

REFERENCES

http://www.sciencedirect.com/science/article/pii/S0025775316303852

http://www.sciencedirect.com/science/article/pii/S0025775316303852


z LETTERS TO THE EDITOR
Correspondence on recently published articles: comments, critical opinions,
related experiences.

Short reports on clinical or research experiences, new techniques, novel
findings, etc. of possible impact.

http://www.revespcardiol.org/es/demanda-futura-procedimientos-intervencionistas-cardiopatia/articulo/90460773/

http://www.revespcardiol.org/es/demanda-futura-procedimientos-intervencionistas-cardiopatia/articulo/90460773/


z BOOK REVIEW
A book review involves extracting the most interesting information from
a book and organizing it so that it can be analysed and assimilated,
thereby enabling the reader to make a preliminary judgement of the
ideas proposed by the author.

It is neither a summary nor a copy of part of the document.

The book review should indicate:
• The author’s aims
• Disciplines the review may be of interest to
• Novel contributions
• Structure of the work
• A critique of the content

http://www.sciencedirect.com/science/article/pii/S1138032210700080

http://www.sciencedirect.com/science/article/pii/S1138032210700080


z CLINICAL CASES

Clinical cases communicate one or more clinical observations that
provide novel contributions to, for example:

1. The pathophysiology of a process
2. The description of a new semiology
3. The description of novel technical procedures.
4. The development of family studies

http://www.sciencedirect.com/science/article/pii/S002577531730091X

http://www.sciencedirect.com/science/article/pii/S002577531730091X


z ORIGINAL/RESEARCH 
ARTICLES

Works by one or several authors from one or multiple centres on the Aetiology, 
Pathology, Epidemiology, Care, Diagnosis and Treatment of Diseases.

Structure:

• Title
• Abstract
• Introduction/Background (Objectives)
• Material and methods
• Results
• Discussion (Conclusions)
• References



SCIENTIFIC ARTICLE
FIRST PAGE

Title (explanatory, brief, clear)

Names of authors 

Authors’ affiliations

Name and address of responsible author

Sources of funding

Abstract

Keywords (3-10 words to identify the subject) 



ABSTRACT

STRUCTURED ABSTRACT 

Background
Objectives 
Method 
Results 
Conclusions 

Brief and precise representation of the content 
Unstructured

Structured

250 words 
Spanish
English 

Characteristics
- The abstract should not be critical or subjective.

- It should be comprehensive.

- It cannot replace the original. 

- It should be short but contain complete sentences. 

- The language should be clear, concise and precise. 

- It should exclude unnecessary details.



INTRODUCTION

The purpose of the Introduction is to establish a framework of 
reference of knowledge:

Topic 
Hypothesis or problem to be studied 
Scientific basis & background 
Specific objectives of the article 

Citations from previous publications



MATERIAL AND METHODS
What did we use to do the work and how did we do it?

Design and criteria 

Detailed description of the elements (subjects, patients, laboratory animals, samples, chemical 

compounds, etc.) 

Description of the procedures used

Description of the method of observation 

Justification for the chosen method

Description of the method of interpretation 
Description of inclusions and justification for exclusions 

Ethical aspects

Informed consent, if needed.

LIMITATIONS 

REPRODUCIBILITY
- Bibliographic References



RESULTS
Logical order to answer the questions posed in the introduction

- Tables 
- Figures 
- Text 

Do not avoid negative results. 
Perform statistical tests on which to base conclusions (if appropriate). 
Identify information from sources other than the research conducted.

TABLES

- Numbers in rows, files and totals must be consistent (and match with the text).
- They must be simple.
- “Data not recorded“ or "no data available" should be noted where appropriate.
- Tables should be numbered according to their order of appearance in the text.
- The title should be complete and self-explanatory.
TABLES and FIGURES should follow the journal’s rules for authors.
THERE SHOULD BE NO BIBLIOGRAPHIC REFERENCES. 



DISCUSSION
Interpret the results 
Emphasize the new and important information
Compare the results with those of previous studies 
Relate to issues raised in the introduction 

Analyse any contradictory findings

Report the limitations of the study

Derive conclusions from the results, including contradictory ones

Raise new hypotheses 
Make recommendations

Relevant bibliographic references should be included.

Some journals require a separate paragraph for conclusions.



CITATIONS AND BIBLIOGRAPHIC REFERENCES

• The hypotheses raised in a research paper or its development are often partly 
based on the research, ideas or theories of other authors.

• The debt we owe those authors is generally much greater than we are willing to 
admit. It is an ethical practice to recognize this debt and credit the original producer 
of an idea, theory or phrase, etc. whenever they are used.

• In a scientific paper it is taken for granted that anything that does not have a 
reference to another author is the author's own work. (Obviously, everything that 
constitutes the body of common knowledge in a society or culture is exempt from 
this.)



CITATIONS AND BIBLIOGRAPHIC REFERENCES

CITATIONS 

A citation is an indication in the text that we wish (and need) to refer to a previous 
publication.  

It is a way to recognize prior scientific contributions to the subject of our work by 
other researchers . 

Citations in the text must have a correspondence in the References section.

REFERENCES

Bibliographic references are descriptions of the essential data that identify (usually) 
published documents that have been cited in the text. 

The references appear in a list at end of the article called Bibliography or References.



Elements in the bibliographic reference

• WHO: Author/s
• WHAT: Title
• WHERE:

Journal title, volume, issue, pages, 
city (books), publisher (books)

WHEN: Publication date (year)



Citations

The places where the text refers specifically to another publication 
are indicated by Arabic numerals (e.g. (1) or superscript 1) in the 
consecutive order in which the citations appear. This corresponds to 
the numbering of the references.

References or bibliography 

The bibliographical references appear in a list at the end of the 
article. They are ordered and numbered sequentially in the same 
order in which the citations appear in the text.

RELATIONSHIP BETWEEN CITATIONS IN THE TEXT AND THE LIST OF 
REFERENCES: NUMERICAL SYSTEM

(DIFFERENCE BETWEEN CITING AND PLAGIARIZING)
http://www.slideshare.net/angelicacarrillo/derecho-autor-plagio-y-citas

http://www.slideshare.net/angelicacarrillo/derecho-autor-plagio-y-citas


• JOURNAL ARTICLE:
Beumala A,  Mas MD,  Ramón M,  Tornés M. Los servicios de información y 

referencia en el contexto de la biblioteca universitaria actual. Rev Esp Doc 
Cient.1997; 20(1):25-38

• BOOK:
Espinosa MB,  Izquierdo JM,  Pérez Espinosa JC,  Río JL del, Sagredo F. 

Tecnologías Documentales. Madrid: TECNIDOC; 1994

VANCOUVER STYLE

http://www.fisterra.com/recursos_web/mbe/vancouver.asp
http://www.nlm.nih.gov/bsd/uniform_requirements.html

RELATIONSHIP BETWEEN CITATIONS IN THE TEXT AND THE LIST OF 
REFERENCES: NUMERICAL SYSTEM

http://www.fisterra.com/recursos_web/mbe/vancouver.asp
http://www.nlm.nih.gov/bsd/uniform_requirements.html








S Citing a work with one author:
Prieto (1967) believes that ...

S Citing a work with two authors: 
Prieto and Domenech (1968) consider that the tissue ...

S Citing a work with more than two authors:
Prieto et al. (1996) are pioneers in the ...

Bibliographic references are sorted alphabetically 
by the first author’s family name.

RELATIONSHIP BETWEEN CITATIONS IN THE TEXT AND THE LIST OF 
REFERENCES: AUTHOR-YEAR SYSTEM



• JOURNAL ARTICLE
Beumala, A.; Mas, M.D.; Ramón, M.; Tornés, M., 1997. Los servicios de 
información y referencia en el contexto de la biblioteca universitaria actual. 
Revista Española de Documentación Científica, 20 (1), pp.25-38.

• BOOK
Espinosa, M.B.; Izquierdo, J.M.; Pérez Espinosa, J.C.; Río J.L. del; Sagredo, F., 
1994. Tecnologías Documentales. Madrid:TECNIDOC

http://libweb.anglia.ac.uk/referencing/harvard.htm

RELATIONSHIP BETWEEN CITATIONS IN THE TEXT AND THE LIST OF 
REFERENCES: AUTHOR-YEAR SYSTEM

HARVARD STYLE

http://libweb.anglia.ac.uk/referencing/harvard.htm


3. PRIMARY SOURCES OF SCIENTIFIC 
INFORMATION III

Copyright and open-access journals 



• When an author’s article is accepted for publication, the journal usually
demands the cession of the exploitation rights of that article (reproduction,
distribution, public communication and transformation).

• This conditions not only the commercial exploitation of the article but also
any use of the material by the author or third parties (for publishing on the
Internet or reusing images).

• This transfer of rights allows publishers to exploit journals and charge for
access to their contents.

• This charge for publishing articles in scientific journals is logical because
publishers make an investment in editing works. In the last 20 years, the
cost of this investment has increased significantly.

• This has generated a reaction from the academic world to demand free
access to scientific and technical information.



WHAT IS OPEN ACCESS?

•Open access is the digital or online access to 
works published by the scientific community 
that is free of economic or copyright barriers.

•It involves free scientific information and the 
possibility to read, download, copy, distribute 
and print texts and use them for any other 
purpose within the law.

APEI report on Open Access, 2008
http://eprints.rclis.org/12507/1/informeapeiaccesoabierto.pdf

http://eprints.rclis.org/12507/1/informeapeiaccesoabierto.pdf


WHAT IS IT FOR?

• Visibility

• Use

• Understanding

• Impact

• Progress

https://www.slideshare.net/torressalinas/traspasando-el-muro-acceso-abierto-a-la-ciencia

https://www.slideshare.net/torressalinas/traspasando-el-muro-acceso-abierto-a-la-ciencia


A
AChronology of Open Access (OA)

The three Bs of OA

The Budapest 
statement (BOAI)
2001-2

This statement constitutes an important 
impetus for the free availability of the 
full text of articles with reference to the 
internet to search, read, download, 
distribute, print, index, and any other 
legitimate purpose. 

Two ways of implementation: 

• Self-archiving by authors in 
institutional repositories. 
• Publication of the work in an open 

access journal.



A
AChronology of Open Acces

The three Bs of OA

The Bethesda 
statement (2003)

Copyright should be regulated in the 
Open Access framework and will be 
guaranteed under licenses that govern 
the terms and conditions of access. 

It also establishes that documents 
must be deposited in well-established 
repositories that have a standard 
procedure, departing from the option 
that Budapest gave for documents to 
be deposited on personal pages or 
digital files (thereby compromising 
interoperability and long-term 
preservation).



A
AChronology of Open Acces

The three Bs of OA

The Berlin statement 
(2003)

The author guarantees the free right to 
access a scholarly work, as well as the 
license to copy, use, distribute, transmit 
and display it publicly and to make and 
distribute derivative works, for any 
responsible purpose, all subject to the 
appropriate recognition of authorship. 

A full version of the work and license 
mentioned above is deposited in at 
least one online repository using 
acceptable technical standards, 
supported and maintained by an 
academic institution, or learned 
society, which ensures unrestricted 
distribution, interoperability, and long-
term storage.



Open access to scientific information in health sciences

n Publication in an open-access journal 
(www.doaj.org)

n Publication in a conventional journal 
and deposit in an institutional repository

Green Open Access

Gold Open Access



Open-access journals: They allow:
• Digital
• Free access
• Peer reviewed
• No copyright transfer
• Transfer of copyright to third 

parties

• accessing
• sharing
• reusing

RESPECT (ACKNOWLEDGE) 
THE AUTHORSHIP

Gold Open Access: Open-access journals



OPEN FREE 
• Digital
• Free access
• Peer reviewed
• No copyright transfer
• Transfer of copyright to third 

parties

• Digital
• Free access
• Peer reviewed
• Transfer of copyright to the 

publisher for exploitation

Gold Open Access: Open-access journals



OPEN FREE
• Transfer of use.
• Usually through Creative 

Commons licenses that allow 
specifying which uses are 
allowed and which uses are not.

• “Every accepted original is the 
permanent property of the 
journal/publisher and will not
be able to be reproduced 
totally or partially without 
explicit permission”

The difference



M.F.Abad  (abad@uv.es) 

…

CreativeCommons

mailto:abad@uv.es


Survival of open-access journals

Free

• Grants
• Sponsors
• Donations
• Advertising

Author’s 
payment

• Publication 
fees

Hybrid

• Under 
subscription, 
with the 
possibility to 
release 
articles after 
payment



Some Open Access initiatives

PubMed Central
https://www.ncbi.nlm.nih.gov/pmc/

A biomedical digital archive of articles with unrestricted access
National Library of Medicine (USA)
http://www.ncbi.nlm.nih.gov/pmc/about/intro/

Public Library of Science (PloS)
https://www.plos.org/

A non-profit scientific organization that aims to make information 
accessible to all scientists worldwide.

It has created its own (peer-reviewed) journals based on a different 
business model so as to be able to afford the publication expenses.

https://www.ncbi.nlm.nih.gov/pmc/
http://www.ncbi.nlm.nih.gov/pmc/about/intro/
https://www.plos.org/


Scientific Electronic Library Online (SciELO)

The SciELO project is an initiative from the FAPESP (São Paulo Research 

Foundation) and the BIREME (Latin American and Caribbean Center on 

Health Sciences Information) to develop a common methodology to prepare, 

store, disseminate and evaluate electronic scientific literature. 

14 Latin American countries are currently participating in the initiative. 

Searches of the existing SciELO collections can be conducted via the 

SciELO website (www.SciELO.org). 

http://www.fapesp.br/
http://www.bireme.br/
http://www.scielo.org/




FINDING OPEN ACCESS JOURNALS - DOAJ

DIRECTORY OF 
OPEN ACCESS 
JOURNALS
DOAJ
7,566 journals

3,692 journals 
searchable
for articles

776,112 articles 

INCLUDING FREE AND OPEN



Free journals for both author and reader



Author payment journals





HYBRID JOURNALS



Publication in a conventional journal and 
deposit in an institutional repository

Green Open Access

Open access to scientific information in health sciences



Repositories

• Databases where digital resources (text, images, audio, etc.) are 
stored and in which each resource is identified by a set of 
standardized metadata.

• The database is designed with public domain software and with a 
common protocol that ensures the interoperability of their contents 
and their location on the Internet (OAI_PMH protocol).

• The role of a repository is to ensure the continuation, preservation, 
dissemination and open access to its contents. 



GREEN OPEN ACCESS

• Green open access is the deposit of documents in a repository by 
their authors in order to enhance open and free access to them.
• The author must first be subscribed to the repository. A space in 

which to store documents will then be assigned to him or her. 

• The digital documents deposited in the repository are called e-prints 
(the next slide will clarify the two types of e-prints). 

• The final publication depends on publishers. 



PRE-PRINT POST-PRINT

• Document version that has not 
yet undergone a peer-review 
process.

• Document version that has 
passed a peer-review process.
• Author’s manuscript
• Publisher’s PDF

Types of documents

CLARIFICATION



New cycles of impact: new 
research is being conducted

Researchers can access the 
‘post-print’ if their university has a 
subscription to the journal

Refereed ‘Post-print’ accepted, 
certified, and published by the journal

Cycle of impact 
begins:
Research done

Researchers write pre-
refereed work: ‘Pre-print’

Submitted to the journal

‘Pre-print’ reviewed by Peer 
Committee

‘Pre-print’ revised by the 
authors of the article

12
-1

8 
M

on
th

s
Limited access: limited research outcomes

Harnad, 2005



New cycles of impact: new 
research is being conducted

Researchers can access the 
‘post-print’ if their university has a 
subscription to the journal

Refereed ‘Post-print’ accepted, 
certified, and published by the journal

Cycle of impact 
begins:
Research done

Researchers write pre-
refereed work: ‘Pre-print’

Submitted to the journal

‘Pre-print’ reviewed by Peer 
Committee

‘Pre-print’ revised by the 
authors of the article

Pre-print is self-
archived in the 

Institutional Archive

Post-print is self-
archived in the 

institutional archive12
-1

8 
M

on
th

s

New cycles of impact: 
The impact of self-

archived research is 
greater (and faster) 
because access is 

maximised (and 
accelerated)

Self-archiving maximizes access and impact to research

Harnad, 2005



Several types of documents are contained in repositories: scientific articles, 
meeting abstracts, doctoral theses, technical reports, etc.

The documents that have raised their visibility the most through repositories 
are doctoral theses.

Repositories are replacing the grey literature.

Types of documents



How many repositories are there?

http://www.opendoar.org/

http://roar.eprints.org/

More than 2,000 
repositories

http://www.opendoar.org/
http://roar.eprints.org/


http://roderic.uv.es/

http://roderic.uv.es/






4. SECONDARY SOURCES FOR  
SCIENTIFIC INFORMATION 

RETRIEVAL (I)
Concept. Search strategies.



The scientific communication process

COMMUNICATIONS

BOOKS JOURNALS MEETING 
ABSTRACTS THESES …/…

ANALYSES

DATABASES BIBLIOGRAPHIES CATALOGUES …/…

A) PRIMARY 
SOURCES

B) SECONDARY 
SOURCES



Secondary sources of scientific information

Secondary sources contain data and information on 
primary sources (they refer to primary documents). 
They are therefore the product of analyses of primary 
sources.

These include:
Catalogues.
Bibliographies.
Summaries or summary bulletins.
Indices.
Databases.



Internet

CD-ROM

Repertoire

Primary Documents

Output

Process

Coverage What to do with 
information

Mode of access
Update
Quantity of information

Indexation



Indexation

The content/coverage of the information system

Coverage: 

Thematic 
Temporal 
Geographic
Documental

We need to know the coverage in order to determine the utility of 
a database for providing the information we seek and assess how 
many databases should be used to obtain complete results.



Process

What is done with the document and its content?

To use the system properly, we need to know what 
specialists do with the information contained in the 
document and how they do it.

Only if we know what data are entered into the system can 
we know what data we can recover. Only if we know how 
to classify and describe the contents can we know how to 
search the database.



Process

Transcribe the characteristics of the documents (author, title, journal, 
etc.) to the magnetic data support.
Analyse and synthesize the contents of the document so that it can be 
recovered by subject.

Analyse and synthesize the contents of the document to know what 
the article is about and if you are interested in reading the entire 
document.

Prepare a summary.

Assigning keywords or descriptors



ASSIGNING KEYWORDS OR DESCRIPTORS

- Natural language
There is no control of synonyms or homonyms.
The indexer can assign any term (cancer, neoplasia, 
malignant tumour, leukaemia, etc.).
When conducting the search, the user should think about 
all these possible terms.

- Controlled vocabulary
There is control of synonyms and homonyms. Some authorized terms 
are used to index the contents and then recover the documents.

• Master list of terms

• Thesauri

• Dictionary of authorities



Controlled vocabularies in biomedical DB

MeSH Medical Subject Headings
Headings of medical subjects
This is MEDLINE vocabulary.
It is used in other DB, even in DB of web resources.

There is a Spanish translation, known as DECS.
DECS is used like IBECS and LILACS.

EMTREE

This is the EMBASE vocabulary.



MINIMUM INFORMATION THAT SHOULD BE KNOWN
ABOUT A DATABASE AND ITS MODE OF
OPERATION BEFORE USING IT



INDEXATION
Set of operations and decisions with which 
the system obtains the documents and 
data necessary to characterize each unit of 
information or registration.

Coverage
Thematic, Temporal,
Geographic, Documentary

Continuity of coverage
Punctuality in the update

Operations carried out with the document 
and its content to enable it to be recovered.

Fields by registers
Tasks and tools for the 
representation of the contents

Natural language
Thesauri

PROCESS

OUTPUT

Operations performed on the system with 
the purpose of extracting from its memory 
the information relevant to a certain 
request.

Accessibility

Search possibilities

Alert possibilities

Link Primary Document



Identification
Full name
Producer

Periodicity of updating

Coverage
Temporal
Thematic
Geographic

Type of document
Journal articles
Books
Research reports

Structure
Of each record
Detail of the elements in each section

Use
Indexes and search possibilities
Controlled vocabulary

Information provided

Biweekly, monthly, quarterly, etc.

Characteristics 
that define a 
database

References
Abstracts
Full text



STEPS FOR BIBLIOGRAPHIC 
SEARCHES

Search strategies are models, plans or processes used in information retrieval. 
Irrelevant or inappropriate results are discarded.
Strategies are used according to the user’s needs.



METHODOLOGY FOR BIBLIOGRAPHIC SEARCH STRATEGY

A. Define information needs.
B. Select suitable databases to perform the search.
C. Choose the concepts of the query.
D. Translate concepts to search terms.
E. Set the search equation.
F. Conduct the search, then view and evaluate the results.



A) DEFINING INFORMATION NEEDS

Purpose of the search.
Language.
Scientific level.
Types of documents desired.
Period of time covered.
Number of references needed.
Need for accuracy or completeness.

Comprehensive search.
Precise search.



Scope
Type of document
Level of evidence

Time period
Required exhaustiveness 
Language
Urgency

National or international

Journal article

Systematic review
RCT

Last few years

Not necessary

Spanish, English, 
etc.

Maximum

Define or clarify the topic



B) SELECT DATABASES

Thematic coverage.
Geographic coverage.
Language.
Retrospective coverage.
Existence or otherwise of controlled vocabulary.
Availability of auxiliary documentation.
Cost of search.
Knowledge of interrogation programme.
Possibility to access full text.
Data provided by bibliographic records.



One of the important features regarding access to a database is cost of
access. There are:

Databases with free access to all contents (e.g. Pubmed/Medline).

Databases with free access to some of the contents and access by
subscription (payment) to the entire database or other functionalities
provided by the producer/distributor of the database (e.g. Spanish
Medical Index).

Payment databases, which can only be accessed by contracting the
service (e.g. Embase). Given the high cost of subscriptions, these are
usually consulted via universities or research institutions.



• Start by writing a sentence that summarizes the topic you wish to search.

• In the sentence, identify which words represent the main concepts.

• Search for synonyms or possibly related terms → Look in thesauri and specialized 
vocabularies.

1 2 3 4
Keyword
Variant
Synonyms and related words

C) CHOOSING CONCEPTS

The concepts included in an information request should be significant.



ANALYSIS AND METABOLIC ACTIONS OF SEVERAL DRUGS IN 
THE TREATMENT OF HIGH BLOOD PRESSURE IN ELDERLY 
PEOPLE.

1 2 3 4

Keyword Metabolism Drugs High blood 
pressure

Elderly 
people

Variant Metabolic

Synonyms 
and related 
words

Transformation
Assimilation

Medicine
Medication
Potion

Arterial blood 
pressure

High arterial 
pressure

Old age
+65 years
Old
Grandfather
Grandmother

C) CHOOSING CONCEPTS



D) TRANSLATE CONCEPTS TO TERMS OF SEARCH

When selecting the search terms that define our information needs, 
we have two options:

Select natural language terms and perform the search as free text 
(title fields, abstract and keywords).

Choose terms from controlled vocabulary, such as the MeSH-Medical 
Subject Headings from the Medline database (field descriptors).



D) TRANSLATE THE CONCEPTS TO SEARCH TERMS 

When translating concepts to appropriate terms, a concept does 
not always coincide with a term:

Andalusia:
Seville, Cádiz, Granada, Malaga, Cordoba, etc.
Education in Psychobiology:
Education: elementary education, secondary education, university 
studies, training, etc.
Psychobiology, Neurobiology.

(I) NATURAL LANGUAGE - FREE TEXT



D) TRANSLATE THE CONCEPTS TO SEARCH TERMS 

Complexity of the searches in free text:

Find and group all synonyms:

Penitentiary establishment, jail, prison

Perform truncations.

Clean noise due to:

Polysemy (e.g. dependence, bank, heroin)

Spelling variants (e.g. marihuana, marijuana)

Minimum common divisor: selection of essential words.

"Approach to the concept of family support as a variable in the treatment of alcoholism"

Essential words:

Alcoholism

Family

(I) NATURAL LANGUAGE - FREE TEXT



• Truncation

• DRUG? or DRUG*

Drug
Drugs
Drug dependence
Drug dependences
Drug addict
Drug addicts
Drug addiction
Drug addictions



Clean noise due to:
Polysemy (e.g. dependence, bank, heroin)
Spelling variants (e.g. marihuana, marijuana)



D) TRANSLATE THE CONCEPTS TO SEARCH TERMS

Some databases incorporate a thesaurus:

• A thesaurus is a list of unambiguous terms that synthesize the subject matter of 
the documents. 

• These are controlled or standardized terms, i.e. they are always used to describe 
the same subject matter regardless of the term (use of other synonyms, spelling, 
grammatical variants, technical expressions, etc.). 

• Assigned by documentalists, they allow the person searching the database to 
accurately locate documents dealing with a particular topic.

(II) SEARCHES WITH CONTROLLED TERMS

http://www.ncbi.nlm.nih.gov/pubmed/

http://www.ncbi.nlm.nih.gov/pubmed/


E) ESTABLISHING THE SEARCH EQUATION

In an interrogation language, operators are responsible for expressing the 
relationships between the terms that define the user’s  information needs. 
Operators may be:

Logical or Boolean operators.
Syntax or proximity operators.
Comparison operators and limiters.
Truncation operators and wildcards.



Logical or Boolean operators

E) ESTABLISHING THE SEARCH EQUATION

Logical or Boolean operators.

Boolean operators (AND, OR, NOT) allow you to combine several 
terms in a search and expand or reduce the search result.



BOOLEAN OPERATORS

These are logical connections that specify the relationship 
between terms.

OPERATOR DESCRIPTION EXAMPLE

AND 
(Intersection)

Reduces and creates 
more specific searches.

Diagnosis AND Treatment

OR 
(Union)

Widens the search. Diagnosis OR Treatment

NOT 
(Exclusion)

Excludes a term. Diagnosis NOT Treatment



ibuprofen inflammation

Logical or Boolean operators

AND

(Intersection)



TOBACCO ALCOHOL

OR

(Union)

Logical or Boolean operators



ALCOHOL     HUMANS

NOT

(Exclusion)

Logical or Boolean operators



E) ESTABLISHING THE SEARCH EQUATION

• Syntax or proximity operators

• These allow us to specify the proximity or adjacency of the search
terms → they appear together or are separated by a certain
number of words They vary according to the databases. The signs
most frequently used are: W, N (NEAR), WITH, ADJ Examples:
• Cardiovascular NEAR Nursing

• Helpers WITH libraries

• 2W Libraries Helpers

Syntax or proximity operators 



• Adjacency: one term next to another (ADJ).
• Presence of terms at a distance of at most "n" words (W).
• Presence of two terms located at a fixed distance (P).
• Presence within the same sentence (NEAR).
• Two terms in the same field regardless of the order in which they appear

(WITH).

These operators aim to overcome some of the limitations of Boolean operators.

Syntax or proximity operators 



E) ESTABLISHING THE SEARCH EQUATION

• Comparison operators and limiters:

• These specify the search range, setting limits for it.

• The limits can be both numerical and alphabetical, with operators
corresponding to forms of the type "greater than", "less than or equal
to“, etc.

• They are mainly used in documents that may contain numerical data:
• - Documentary typologies.
• - Dates of publications.
• - Language of documents.

Comparison operators and limiters



Comparison operators and limiters

E) ESTABLISHING THE SEARCH EQUATION



E) ESTABLISHING THE SEARCH EQUATION

• Truncation operators and wildcards:

• These are symbols that substitute one or several characters of a word so
that we can locate a term and its possible variants.

• The most common symbols are *,?, $ (these vary according to the
database).

Truncation operators



E) ESTABLISHING THE SEARCH EQUATION

• Truncation operators and wildcards:

Types of truncation: 
- Open truncation. Add a symbol to the end of the root of the term where we 

want to truncate. Ex: bibliot *, bibliot $ 
- Restrictive truncation. This allows the subtraction of a single character, 

especially to look for singular and plural (?). 
- Internal truncation. Replace one or more characters within a term. Ex: 

Mari?uana.

Truncation operators



E) ESTABLISHING THE SEARCH EQUATION

• Truncation operators and wildcards:

• These are advisable in long terms because they obtain forms that are derived
from the same term (gerunds, participles, plurals, nominalizations and
adjectives of verbs).
• There should be a minimum of four letters at the root.
• They should be used with caution so as to avoid noise due to unanticipated

terms.
• They increase completeness.
• The symbols most often used are * $?.

Truncation operators



E) ESTABLISHING THE SEARCH EQUATION

• Examples of incorrect truncations

• Dep * to retrieve articles on "sport“. Noise is generated as this also
obtains documents on:

• “deport”,
• “depose”,
• “depression”,
• “depart”,
• etc.

Truncation operators



Recommendations for searches:

Group the terms to be linked to the addition operator (OR) to collect 
synonyms or different views of the same concept. 

Separate the different groups of terms using parentheses. 

Link groups of terms that express concepts that must be together using 
the intersection operator (AND). 

Perform any exclusions or limitations using the negation operator (NOT).

E) ESTABLISHING THE SEARCH EQUATION



Recommendations for searches. Use parentheses:

Example: "Diagnosis and prevention of drug dependence" 

Incorrect search with possibility of noise: 
Diagnosis OR Prevention and drug dependence 

Correct Search: 
(Diagnosis OR Prevention) AND drug addiction

E) ESTABLISHING THE SEARCH EQUATION



Advice on operators (I):

They allow you to control the size of the recovered set. 

There is an order of precedence: left to right. 

First the AND, then the OR and then the NOT. 

Parentheses always run first.

Begin searches with Boolean operators and minimize them.

E) ESTABLISHING THE SEARCH EQUATION



Advice on operators (II):

The NOT operator can sometimes lead to errors in the search. 

Failure to correctly apply the operators can lead to misinterpretation of 
the results. 

If no operator is specified between two terms, most systems consider 
that the operator to use is AND.

E) ESTABLISHING THE SEARCH EQUATION



Limitations of the logical or Boolean operators: 
They do not establish order of relevance. 
You cannot vary the depth of a search. 

Problems that may arise from logical operators: 
The logical sum does not necessarily have to match the 
arithmetic sum. 
Sometimes the ”AND" in natural language must be 
translated into "OR" in Boolean language. 
The exclusion operator NOT should be used with caution in 

order to avoid losing relevant documents.

E) ESTABLISHING THE SEARCH EQUATION

Avice on operators (III):



F) CONDUCT THE SEARCH, THEN VIEW AND EVALUATE THE 
RESULTS

Several options are available for searches: 

Simple search. Enter a search term in the respective box on the initial screen of the 
database 

Search in basic fields. Search for a single term or root applied to a particular field. The 
system will be limited to locate the term in a particular field. Ex: Smith in AU (author 
field). 

Search by combining several terms in different fields. 

Restrict searches: use the language, year of publication, type of document, etc.



Silent information (few results) 

Strategy: 

Search synonyms and use the OR operator. 
Truncate. 
Replace descriptors by natural language words. 
Search in all fields. 
Decrease the operators of intersection, negation, limitation or 
comparison.

F) CONDUCT THE SEARCH, THEN VIEW AND EVALUATE THE 
RESULTS



Informative noise (many results) 

Strategy: 

Increase the use of Boolean operators (AND, NOT). 
Add proximity operators (NEAR, WITH). 
Delete truncations. 
Delete keywords that produce too many results. 
Use descriptors. 
Search in specific fields (e.g. Title).

F) CONDUCT THE SEARCH, THEN VIEW AND EVALUATE THE 
RESULTS



5. SECONDARY SOURCES FOR  SCIENTIFIC 
INFORMATION RETRIEVAL (II)

Spanish databases of scientific medical bibliography
International databases of scientific medical bibliography



Databases

• Information structured in registers and
stored on a computer-readable electronic
medium.

• Each record is an independent unit of
information that can be structured into
various fields or types of data.

• In a bibliographic or documentary database,
each record corresponds to a document.



Identification
Full name
Producer

Periodicity of updating

Coverage
Temporal
Thematic
Geographic

Type of document
Journal articles
Books
Research reports

Structure
Of each record
Detail of the elements in each section

Use
Indexes and search possibilities
Controlled vocabulary

Information provided

Biweekly, monthly, quarterly, etc.

Characteristics 
that define a 
database

References
Abstracts
Full text



Main databases for conducting a bibliographic search

Bibliographic 
databases

References

Spanish

Latin American

International

IME
IBECS

LILACS

MEDLINE
EMBASE

EBM Cochrane Library

Citations
SCI (Science citation index)

Scopus



BIOMEDICAL DB IN SPANISH

National

IME (Spanish Medical Index)

IBECS (Spanish Health Science 
Database)

Latin American

LILACS (Latin American and 
Caribbean Center on Health 
Sciences Information) 

Information of reference
Journal articles



Example
Coverage of Spanish literature databases

IME IBECS

IME (Spanish Medical Index)
Institute of the History of Science and 
Documentation (CSIC-UV)

1971-2012 (last update)

240 current journals (Biomedicine)

IBECS (Spanish Health Science Database)
Institute of Health Carlos III 

2001-

250 journals (Biomedicine)

National Bibliographic Databases



IME IBECS

Overlap

MEDES (comprises 70 journals)

National Bibliographic Databases
Example
Coverage of Spanish literature databases



IME (Spanish Medical Index)

Produced by the Institute of the 
History of Science and 
Documentation (UV-CSIC)

Repertoire: 1965-

Database: 1971-2012

Coverage
Highly variable. 

240 Spanish medical journals

Permanent update until 2012
8,000-12,000 references/year

Fields by record
Up to 20 authors 

Title in the original language

Abbreviated journal title

Volume, issue, pages and year

Type of document

Number of references

Affiliation

Natural language indexation
Simple and advanced searches
Various search possibilities 
according to type of access
No alerts 
Link to primary document
No user manual

https://bddoc.csic.es:8180/informacion.html;jsessionid=46A7DAA4EA69157808C2868C7829C468?estado_formulario=show&bd=IME&tabla=revi

https://bddoc.csic.es:8180/informacion.html;jsessionid=46A7DAA4EA69157808C2868C7829C468?estado_formulario=show&bd=IME&tabla=revi


Cancer de tiroides



ü



IME (Spanish Medical Index)





Seguimiento OR Tiroglobulina





IBECS (Spanish Health Science Database). Main features

Produced by the Institute of Health 
Carlos III. Virtual Health Library, 
Spain.

Database: 2,000
Thematic coverage

Health Sciences

Approximately 250 Spanish 
biomedical journals

Permanent update 
Biweekly

Fields by record
Authors, title, journal’s abbreviated 

title, volume,
issue, pages and year, ISSN.

Abstract

Indexation with DeCS and Mesh

Accessible on the Internet 
Free
Basic and advanced searches
Link to primary doc. (SciELO)
User manual
No ALERTS

There is little information about its features. It is better 
updated than IME.



IBECS Search Form

http://ibecs.isciii.es

http://ibecs.isciii.es/


Búsqueda avanzada en Ibecs

Advanced search



MAIN INTERNATIONAL BIOMEDICAL DATABASES

INTERNATIONAL
Information of reference
Journal articles

PubMed (Medline)

EMBASE

Multiple small databases, especially in 
biomedicine.



Produced by the National
Library of Medicine, USA.

Repertoire Index Medicus 1960-
MEDLINE database 1966-
Coverage
Articles from more than 5,600 

biomedical journals from over 70 
countries: 40.5% USA; Europe 
48.5%; others: 11%.

Also journals included in PMC.

Daily update
25,000,000 references

Fields per record
Author, title, journal’s abbreviated title, volume, 

issue, pages, year, ISSN, type of document, 
etc. 

MeSH DESCRIPTORS 
ABSTRACT
Free access on the Internet - PubMed

Basic and advanced search

Tutorials
Alert systems

http://www.nlm.nih.gov/pubs/factsheets/dif_med_pub.html#

http://www.nlm.nih.gov/pubs/factsheets/dif_med_pub.html


• The Medline database, produced by the National Library of Medicine, is
currently the most widely used source of information on health sciences in the
world. The printed version, Index Medicus, was first published in 1960, though
its origins go back to 1879.

• Its coverage is international as it includes more than 5,600 journals from all
areas of the clinical and experimental health sciences (including Nursing and
Dentistry) from 70 countries.

• Its size exceeds 22 million records. Since 2005, between 2,000 and 4,000
references are added daily. Since 2010, 70% of the references are in English
and 74% are summarised.

• Since 1997 access to Medline has been free and universal thanks to the
internet and the creation of the PubMed portal.
(http://www.ncbi.nlm.nih.gov/PubMed/)



• As well as wide coverage and free distribution, another of the main
advantages of the Pubmed platform is that it allows for numerous
limitations of clinical medical interest in searches (age groups, gender,
type of study, etc.).

• It also has a sophisticated thesaurus, the MeSH (Medical Subject
Headings), which enables complete and highly accurate searches.

• It also offers numerous possibilities for visualizing and exporting results,
and many scientific databases and resources are integrated into the
Pubmed platform. http://www.nlm.nih.gov/pubs/factsheets/dif_med_pub.html

http://www.nlm.nih.gov/pubs/factsheets/dif_med_pub.html


http://www.ncbi.nlm.nih.gov/pubmed

http://www.ncbi.nlm.nih.gov/pubmedPubMed-MEDLINE



http://www.ncbi.nlm.nih.gov/pubmedPubMed-MEDLINE



PubMed-MEDLINE

Significant terms

Limits/Filters



Search: logical equation

PubMed-MEDLINE



PubMed-MEDLINE



PubMed-MEDLINE



PubMed-MEDLINE



PubMed-MEDLINE



PubMed-MEDLINE

Previous searches

Logical 
operators



PubMed-MEDLINE

Logical 
operators

Pull down menu

(Fields)



PubMed-MEDLINE

Assignation of concepts to the 
selected fields

Edited logical equation



PubMed-MEDLINE



Controlled Vocabularies in Biomedical DB

MeSH Medical Subject Headings

MEDLINE vocabulary
This is also used in other Internet databases

Translation to Spanish --- DECS (IBECS and LILACS)

EMTREE

EMBASE Vocabulary



PubMed-MEDLINE

MeSH



PubMed-MEDLINEPubMed-MEDLINE

MeSH



PubMed-MEDLINEPubMed-MEDLINE

MeSH



PubMed-MEDLINE

MeSH



PubMed Central http://www.ncbi.nlm.nih.gov/sites/entrez?db=pmc

http://www.ncbi.nlm.nih.gov/sites/entrez?db=pmc


PubMed Central is the most popular biomedical

repository. Year: 2000.

The storage of works is funded by US National

Institutes of Health.

It is also fed by content from Open Access Journals.

It is related to the PubMed database.

It is one reason why it is possible to retrieve full-text

documents in Pubmed.





PubMed-MEDLINE

PubMed guides:

• http://www.fisterra.com/guias-clinicas/mas-sobre-guias/buscar-pubmed/

• http://www.infodoctor.org/neuro/medline.htm

• http://www.nlm.nih.gov/bsd/pubmed_tutorial/m1001.html

• https://www.youtube.com/watch?v=e-IjCCiQOo8 (refworks)

Diferences between PubMed, PubMed Central, Medline and Medline Plus

http://infobib.blogspot.com.es/2010/01/diferencias-entre-medline-pubmed-
pubmed.html

http://www.nlm.nih.gov/bsd/pubmed_tutorial/m1001.html
https://www.youtube.com/watch?v=e-IjCCiQOo8




MAIN INTERNATIONAL BIOMEDICAL DATABASES

INTERNATIONAL
Information of reference
Journal articles

PubMed (Medline)

EMBASE

Multiple small databases, 
especially in biomedicine



• Producer: Elsevier BV. 

• Temporary coverage: 1974-

• Geographic coverage: International (90 countries). 

• Subjects: Biomedicine and other areas, especially Pharmacology. 

• Update: 6,000 daily records. 1.5 million references per year.

• Volume: 31 million records. 8,500 journals. 

• Documental typologies: Magazine articles (95%), books, minutes and 
reports.



• The Embase database corresponds to the bibliographic repertoire
Excerpta Medica, which has been published in Amsterdam (Holland)
since 1947 by the Excerpta Medica Foundation.

• Coverage is broad: biomedical sciences and related basic sciences,
as well as dentistry, psychology, nursing and veterinary. It comprises
over 8,500 periodicals from some 90 countries.

• It differs from Medline in that it includes a greater number of European
journals, which partially compensates for Medline’s bias towards
Anglo-American journals. Searches can be made using terms from the
EMTREE thesaurus, which contains over 60,000 terms and roughly
200,000 synonyms (similar to those in MeSH).



Distribution of journals MEDLINE vs EMBASE

Source: MUHC Libraries: http://www.muhclibraries.ca/files/2016/08/embase-vs-medline_EN-FINAL-2016.pdf

http://www.muhclibraries.ca/files/2016/08/embase-vs-medline_EN-FINAL-2016.pdf


Embase basic search form





Embase advanced search form



6. SECONDARY SOURCES FOR  SCIENTIFIC 
INFORMATION RETRIEVAL (III).

International multidisciplinary databases
Other databases.



Main databases for conducting bibliographic searches

Bibliographic 
databases

References

Spanish

Latin American

International

IME
IBECS

LILACS

MEDLINE
EMBASE

EBM Cochrane Library

Citations
SCI (Science citation index)

Scopus



•Multidisciplinary.

• Science Citation Index-Expanded (Web of Science).

• Journal Citation Reports (journal evaluation indicators).

• Scopus.

MAIN INTERNATIONAL CITATION DATABASES



Producer: Clarivate Analytics (formerly, Institute for Scientific Information).

Temporal coverage: Variable, depending on the database.

Geographic coverage: International, mostly English-speaking countries.

Subjects: Web of Science (WOS) is a multidisciplinary resource containing
bibliographic information of works published in the most prestigious scientific journals
worldwide, as well as analysis tools of publications and other products, such as meeting
abstracts and patents.

Volume: Web of Science (Core Collection) indexes 12,665 journals. It is divided into
Science Citation Index Expanded, Social Science Citation Index, Art & Humanities Citation
Index, Conference Proceeding Citation Index, Emerging Sources Citation Index, Current
Chemical Reactions and Index Chemicus. WOS also includes Journal Citation Reports, an
evaluation tool of periodical publications.

Web of Science



• The Institute for Scientific Information (ISI), now Clarivate Analytics, disseminates
its databases through the Web of Science (WOS), which includes the Science
Citation Index Expanded databases, the Social Sciences Citation Index, and the
Arts and Humanities Citation Index, as well as the Journal Citations Reports
database.

• Through the Spanish Foundation for Science and Technology (FECYT), the
Spanish Ministry of Education and Science has provided access to the WOS for
the Spanish scientific community (universities, technology centres, hospitals and
other Spanish R & D bodies) since 2004.

• One of the peculiarities of the WOS databases is that it includes bibliographical
references for the articles quoted in the bibliographies of the source articles, so it
is possible to retrieve and navigate between the cited works.

ISI Web of Science



CONCEPTUAL ACCURACY

The differences between REFERENCE and CITATION from the 
point of view of documentation and citation indexes: 

• A bibliographical reference is the set of data that describes the 
source of information used to carry out the work being presented (the 
bibliographical references necessarily refer to previous works). 

• A citation is the mention a scientific work receives in later works (that 
may or may not be published).



2004

Cited 
references
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1998
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1993

2003Times 
cited

Related 
records

2003

2004
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2002

1994

2004

ß Citing ß

Web of Science opens the 
bibliographical references that 

have been included in a 
registry. 

Works related to the record are selected from criteria 
including common citations. 

2002

Subsequent works citing that 
record 





https://www.accesowok.fecyt.es/

https://www.accesowok.fecyt.es/


https://www.accesowok.fecyt.es/?page_id=21

https://www.accesowok.fecyt.es/?page_id=21












































Science Citation Index Expanded is a multidisciplinary index of
scientific publications with a coverage of more than 8,300 journals
from 150 scientific disciplines. It includes all the cited references of
indexed articles.

Coverage: from 1900 to the present.

Disciplines covered include:

Web of Science. Science Citation Index Expanded.

• Agriculture
• Astronomy
• Biochemistry
• Biology
• Biotechnology
• Chemistry
• Computer Science
• Materials Science
• Mathematics
• Medicine

• Neuroscience
• Oncology
• Paediatrics
• Pharmacology
• Physics
• Plant Sciences
• Psychiatry
• Surgery
• Veterinary Science
• Zoology





Web of Science

http://wos.fecyt.es/

Title=(cancer survival) AND Title=(children) AND Year Published=(2000) 

Cited references
Times cited
Related records

http://wos.fecyt.es/








Web of Science. Journal Citation Reports.

Research data and impact facts and figures of scientific journals

• Impact factor is based on the concept of citation.
• The number of citations a work receives is considered a quality 

standard that measures the impact of the publication.
• It is the only objective data for checking whether the article has 

been read and its content are interesting enough to be cited in 
another work.

• The citation is received by an article but its impact affects the 
journal.

Impact Factor



Importance of Citations and Journal Impact 
Factor

•A journal’s quality standard par excellence.

• Individual citations and the Impact Factor of the 
journal where we publish are the standards used to 
assess the quality of CVs:
• Public examinations
• Accreditation of a university’s academic staff
• Research recognition (six-year term)
• Evaluation of research projects



EXAMPLE





Journal Citation Reports.

351



Journal Citation Reports.

352



Prestige of the journal
Impact Factor (IF)

Pros and cons of using the IF to assess the quality of research and select a 
journal

- Some high-quality articles may be published in a journal without an 
impact factor.

- In some specializations, only a few journals have an impact factor.

- ISI databases are biased (towards the English language).

- The various scientific areas raise different levels of impact factor. 
However, comparisons should always be made in the same category.



Main databases for conducting bibliographic searches

Bibliographic 
databases

References

Spanish

Latin American

International

IME
IBECS

LILACS

MEDLINE
EMBASE

EBM Cochrane Library

Citations
SCI (Science citation index)

Scopus



Producer: Elsevier.

Thematic coverage: Multidisciplinary.

Contents: Over 60 million journal articles (21,500 peer-reviewed living
journals, including 4,200 open-access journals). Over 6,800 Health Science
journals. Also includes books, meeting abstracts, patents, etc.

Temporal coverage: Since 1966.

Geographical coverage: International.

Update: 5,500 records/day



• Bibliographic database and abstracts of articles published in articles by Elsevier, which aims to
become the main supplier of scientific content and achieve an equitable geographical
distribution of journal titles.

• Elsevier accepts non-English-language publications provided the articles are accompanied by
abstracts in English and comply with the basic standards of scientific quality.

• It provides access to over 60 million abstracts (since 1966) and is the main multidisciplinary
bibliographic database worldwide in terms of coverage (http://www.scopus.com/home.url).

• In addition to the bibliographical information of documents, it contains bibliographical
references (like a citation index). Another of the distinguishing features of this database is its
variety of formats, which include journals, books, reference works, conference proceedings,
patents, and the results of 433 million scientific web resources.

• It is also a citation index that includes the bibliographic references of articles (SJR;
Scimago Journal and Country Rank).



Scopus covers roughly 80% of international peer-reviewed journals,
with weekly updates. The disciplines covered are:

• Chemistry, Physics, Mathematics and Engineering: 7,200
journals.

• Life Sciences: 4,300 journals.
• Health Sciences: 6,800 journals (100% PubMed/Medline
coverage).

• Social Sciences and Humanities (5,300 journals).







OTHER DATABASES

• University library databases (catalogues).

• National bibliographies (Spanish National Library).

• National ISBN Agency.

• Catalogues of commercial establishments.

BOOK DATABASES



ISBN database
http://www.mcu.es/libro/CE/AgenciaISBN/BBDDLibros/Sobre.html

http://www.mcu.es/libro/CE/AgenciaISBN/BBDDLibros/Sobre.html


Spanish National Library catalogue
http://catalogo.bne.es/uhtbin/webcat

http://catalogo.bne.es/uhtbin/webcat


Iberlibro
http://www.iberlibro.com/

http://www.iberlibro.com/


Spain
• TESEO databases (summaries) 

https://www.educacion.gob.es/teseo/irGestionarConsulta.do;jsessionid=52
C0C9D729569532D62FF29C86689103

• DIALNET Theses https://dialnet.unirioja.es/tesis
• TDR Online doctoral theses (full text) http://www.tdr.cesca.es/

International
• NDLTD Networked Digital Library of Theses and Dissertations 

http://search.ndltd.org/
• OATD Open Access Theses and Dissertations https://oatd.org/

DOCTORAL THESES DATABASES

OTHER DATABASES

https://www.educacion.gob.es/teseo/irGestionarConsulta.do;jsessionid=52C0C9D729569532D62FF29C86689103
https://dialnet.unirioja.es/tesis
http://www.tdr.cesca.es/
http://search.ndltd.org/
https://oatd.org/


TESEO



Online Doctoral Theses



LAS TESIS DOCTORALES





Dialnet THESES



n What is / Why Evidence-based Medicine (EBM)?

n What is / Why Cochrane Collaboration?

n Main documents in EBM

Primary documents

Systematic reviews

Guide to clinical practice

Health Technology Assessment Reports

Secondary documents

EBM databases

Tertiary documents

7. Information for clinical decision taking. 

Evidence-Based Medicine (EBM)



• Evidence-Based Medicine (EBM) is the explicit, rational, judicious 
and updated application of the best scientific evidence in the care 
and management of individual patients.

• EBM requires the combination of individual clinical experience and 
the best external clinical evidence from systematic research studies.

• The main aim of EBM is that the scientific bases on which medical 
activity resides should be verified by studies of the highest quality in 
which the current state of knowledge is reliably reflected. 

• One of the basic tools on which this methodology is based is 
systematic review.

http://es.wikipedia.org/wiki/Medicina_basada_en_la_evidencia



It is surprising, and even alarming, that, according to various 
estimates, a high percentage of clinical decisions do not have a 
sound scientific foundation.

Whatever the factors that determine this situation may be, the 
consequences for patients are obvious: they may be subject to 
excessive technological exposure (i.e. to procedures whose utility is 
uncertain or even harmful) or suffer the underuse of technology (if 
they are not offered an appropriate welfare benefit for their specific 
needs).

How can we distinguish what is effective from what is not? How 
can we determine with scientific rigour which actions have more 
clinical or health benefits than detriments? EBM is proposed as an 
answer to these questions.
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A POSSIBLE SOLUTION

EBM



New evidence constantly 
emerges that should 
generate changes in the 
way patients are treated.

We cannot always obtain 
this information.

Causes

In a typical working day, four 
clinical decisions would have 
been altered if useful information 
about them had been available. 
Obstacles to obtaining this 
information:

Lack of time

Outdated books

Badly organized journals 

High volume of information

Pressure of healthcare

Clinicians need information:
They may need information up to 60 times per week.
But they can obtain it in only 30% of cases.
This information comes mainly from corridor queries.



Doctors spend progressively less time updating their knowledge. This 
leads to lower performance with regard to their clinical decisions.

CAUSES



We need to reflect on how to use the available information in 
order to make better decisions for managing our patients

q Doctors lack the time needed to find and read 
information.

q Doctors lack the training they need to manage sources of 
information and conduct critical reading.

q The scientific information production process is research-
oriented.

q Available sources are inefficient when it comes to filtering 
works according to their purpose of use.



Our knowledge updates 
and clinical performance 
deteriorate over time.

Not satisfying the need 
for new clinically 
important information 
leads to a progressive 
decrease in clinical 
competence once 
academic training has 
been completed.

CONSEQUENCES



CONSEQUENCES

Variability of clinical practice

n Variability is desirable and reasonable since patients are not all equal.
n Variability as a product of unethical attitudes is based on ignorance.
n Patients are enduring an increasing exposure to technology.
n Current medical practices are little used.
n Only up to 20% of diagnostic and therapeutic procedures are scientifically 

grounded.
n New advances do not penetrate into practice.



Skills
Expertise/profound knowledge
Practice-based judgement

Available scientific evidence
Clinically relevant research on:

S The accuracy and precision of diagnostic tests
S The power of prognostic markers
S The effectiveness and safety of therapeutic, 

preventive and rehabilitating settings

The decision-making process depends on:

+

External clinical evidence can confirm but never replace clinical expertise. 
Experts decide whether external evidence can be fully applied to the individual 
patient and, if so, how it should be incorporated into a clinical decision.



EBM Sources



HOW SCIENTIFIC EVIDENCE IS OBTAINED

The cornerstone of Evidence-Based Medicine is the Randomized 

Clinical Trial (RCT)

A Randomized Clinical Trial is an experiment carried out in order to 

compare a therapeutic, diagnostic or preventive intervention with 

another intervention, a placebo, or no intervention in order to 

determine its efficacy and safety.



n Many RCTs have been published and 
their publications are scattered widely 
across the literature.

n Not all the RCTs meet the criteria for 
validity.

n Expertise is needed for searching the 
databases.

n It is very time-consuming.

The first clinical trials were conducted by Sir Austin Bradford Hill in 
1948.

Since then, thousands of clinical trials have been published on various 
issues. The problem is:

2,000,000 articles are published 
annually in 20,000 journals.

Low number of cases
Selection bias
Dropouts

A non-expert user would find 
15% of all publications.
An expert user would find 45%.
Comprehensive searches and 
combined strategies are 
needed.





HOW CAN WE LOCATE RANDOMIZED CLINICAL 
TRIALS? HOW CAN WE LOCATE THE 
CONCLUSIONS OF THESE TRIALS IN ORDER TO 
ADAPT THEM TO DECISION MAKING?

Conclusions of already conducted clinical trials are needed in 
order to apply the results of those trials and avoid having to 
perform costly new research. This increases the suitability of 

implementing:

Systematic reviews of clinical trials



TYPES OF REVIEWS

n Traditional reviews: review articles

Articles of authority: special articles or articles commissioned to specialists of
recognized expertise in the matter in question. The specialists select the
bibliography according to their criteria (as well as the search) and combine the
published facts with their own experience. Their judgement is a fundamental
aspect.

Traditional reviews in which the authors attempt to synthesize the literature they
review.

n Objective synthesis reviews

Systematic reviews

Meta-analysis

CONCEPTUAL ACCURACY:



PROBLEMS OF TRADITIONAL REVIEWS

The lack of a rigorous method for traditional reviews can lead to loss of validity. For example:

Original research can be cited without specifying how the articles were retrieved � danger of 
choosing publications selectively in order to support an opinion � bias

In traditional reviews, objective knowledge, personal experience and opinion are mixed. It is 
difficult to distinguish the evidence.

The validity of the collected research may not be adequately, objectively, or systematically 
criticized.

The articles may be valued on account of the prestige of the journal or authors without 
carefully analysing the research.

Bias, lack of validity of results ---� NEED FOR OBJECTIVE SYNTHESIS

- Systematic reviews
- Meta-analysis



Systematic reviews of RCTs
Broadly speaking, a systematic review is a work carried out by a 
multidisciplinary team (documentalists, epidemiologists, statisticians) that 
carries out the following steps:

n Conduct a comprehensive literature search of RCT publications 
(comprehensive= searching multiple sources, searching grey literature, 
and attempting to locate RCTs with negative results, which are usually 
not published).

n Assess the validity of each RCT and determine whether it should be 
included in the review.

n Analyse the results of the RCTs using meta-analysis (meta-analysis is 
the statistical analysis of a wide range of results from several 
experiments with the aim of integrating the findings (Glass, 1976)). 
Essentially, it is a synthesis of the scientific literature available on a 
subject.

n Draw positive or negative conclusions on the efficacy and safety of the 
therapeutic, diagnostic or preventive measures studied.



The authors of a systematic review:

1. Identify an intervention for a specific disease or other problem in the field of
health care and consider whether this intervention works.

2. Locate, evaluate and synthesize the evidence from as many relevant scientific
studies as possible.

3. Summarize conclusions on effectiveness and provide a unique comparison of
the known evidence on a specific topic so that others can easily review the main
studies for each intervention.

Systematic reviews differ from other types of reviews because they follow a strict
design to obtain a global dimension, minimize the possibility of bias, and
guarantee its reliability.

WHAT IS A SYSTEMATIC REVIEW?



Systematic reviews do not reflect the authors' vision nor are they based on a
partial selection of the literature but they contain all the known references of trials
on a particular intervention and a global summary of the available evidence.

Cochrane Reviews are reviewed and updated as new information becomes
available or in response to critical comments.

These updated reviews replace previous versions of The Cochrane Library Plus.

Cochrane Reviews can be withdrawn if new evidence appears that casts doubt on
the conclusions of the review.

WHAT IS A SYSTEMATIC REVIEW?



META-ANALYSIS

1. Systematic review is not the same as meta-analysis. Systematic review is the 
process that leads to obtaining studies whose results can be combined – or not 
– mathematically to offer conclusions. When the results of the primary studies 
are summarized but not combined and synthesized by statistical methods, the 
result can be called a "qualitative" systematic review.

2. The mathematical method called meta-analysis (which would result in a 
"quantitative" systematic review) is only one part, although a very important one, 
of the systematic review.

3. A meta-analysis is the statistical combination of data from at least two studies 
to obtain a single estimate (a single summary measure of all studies) of the 
effect of the health intervention we are evaluating.



META-ANALYSIS: Wrong interpretations and limitations

In summary, if the meta-analysis is used correctly, it is the best possible tool

for combining the results of several studies in a situation in which the

professional is increasingly overwhelmed by the volume of information that

needs to be synthesized.

However, its high power means it is also a double-edged sword that can lead

to biased conclusions from imperfect studies that in isolation would have been

unable to "confuse" us. Like all research work, meta-analyses require critical

reading.







Who conducts the SRs and where can we locate 
their results?

SRs are carried out by groups of researchers from around the world who are 
interested in the answers. They are integrated into what is known as the 
Cochrane Collaboration, in honour of Archie Cochrane, an epidemiologist, 
researcher and promoter of the idea and defender of the need for EBM. (After 
World War II, resources were scarce and there was a huge need to find 
mechanisms to differentiate between them).

The Cochrane Collaboration emerged in the UK in the early 1990s with the aim 
of integrating the work of researchers and research groups that wish to 
perform, update and disseminate systematic reviews of RCTs.

The Cochrane Collaboration comprises over 37,000 researchers and provides 
organizational support aimed at reducing the work of individual reviewers and 
avoiding the duplication of their efforts.

http://es.cochrane.org/es/%C2%BFqu%C3%A9-es-cochrane

http://es.cochrane.org/es/%C2%BFqu%C3%A9-es-cochrane
















One of the great contributions by 
the Cochrane Collaboration is 
what is known as the 
Cochrane Library

The Cochrane Library was established to maintain an international record of 
RCTs and create a database of systematic reviews of RCTs (the Cochrane 
Database). The Cochrane Library currently comprises the following databases:

The Cochrane Database of Systematic Reviews  
The Database of Abstracts of Reviews of Effects 
The Cochrane Controlled Trials Register 
The Cochrane Methodology Register 
The NHS Economic Evaluation Database
Health Technology Assessment Database
The Cochrane Database of Methodology Reviews (CDMR)

http://www.cochranelibrary.com/cochrane-database-of-systematic-reviews/index.html

http://www.cochranelibrary.com/cochrane-database-of-systematic-reviews/index.html




http://bibliosaude.sergas.es/DXerais/429/GuiaBibliotecaCochranePlus.pdf











•The Cochrane Plus library is not a bibliographic database such as MEDLINE 
or Web of Science that indexes published scientific articles and allows the 
selective retrieval of indexed documents by subject.

• It is an organization that promotes the production of systematic reviews and 
meta-analysis. It is a documentary database of systematic reviews and meta-
analyses.



We should also mention that other types of documents/studies 
provide scientific evidence in addition to large, rigorous RCTs
and systematic reviews of RCTs. The value of the evidence 
provided by each type of study should be evaluated carefully.

Evidence from the various types of study is assessed as 
follows:

RCT–META ANALYSIS                           I
SHORT RCTS II
COHORT STUDIES III
CASE-CONTROL STUDIES IV
CASES SERIES V
EXPERT OPINION VI



STEPS FOR PERFORMING EVIDENCE-BASED MEDICINE

Need for information = question

Locate the best evidence = response

Critical assessment (validity, usefulness)

Apply results to practice

Evaluate our performance



n What is / Why Evidence-based Medicine (EBM)?

n What is / Why Cochrane Collaboration?

n Main documents in EBM

Primary documents

Systematic reviews

Guide to clinical practice

Health Technology Assessment Reports

Secondary documents

EBM databases

Tertiary documents

8. DOCUMENTS FOR THE PRACTICE OF 

EVIDENCE-BASED MEDICINE



SOURCES OF INFORMATION FOR THE PRACTICE OF EBM

Basic documents that support evidence ¢

¢

¢Randomized Clinical Trials (RCTs)

¢Systematic Reviews of RCTs

¢ Reports of Health Technology 
Assessment Agencies

¢Practice guidelines

Primary documents

They are primary 
documents because 
although they are based 
on "prior information" they 
bring new and original 
knowledge.



SOURCES OF INFORMATION FOR CLINICAL EVIDENCE

Basic documents that support evidence ¿?
Systematic reviews of RCTs. Meta-
analysis of RCTs published in scientific 
journals or unpublished.

Practice guidelines
Results of SRs
+ Results from other studies that 

provide evidence on methods of action.

Reports of Health Technology 
Assessment Agencies
Results of SRs  + results from other studies 
that provide evidence on the efficacy and 
usefulness of health technologies.

What conclusions can be 
drawn from RCTs on the 
effectiveness of a given 
treatment?

What to do when....?

What practices have shown 
their effectiveness for...?



PRACTICE GUIDELINES

EBM



SOURCES OF INFORMATION TO PRACTICE EBM

¢

¢¢ Practice guidelines

These are "guidelines or axioms that express the present or future rules, which will help 
health personnel to make decisions regarding the care of the patient, diagnosis, 
treatment and related circumstances." The standards can be developed by government 
agencies at any level, institutions, professional associations, government bodies, or 
panels of experts.

The standards are the basis for evaluating all aspects of care and attainment of health.

The guides are prepared using evidence-based methodology (based on the conclusions 
of systematic reviews and other documents with proven scientific evidence).

ATTENTION: Not everything called Practice Guidelines is created with EBM 
methodology.



http://www.youtube.com/watch?feature=player_embedded&v=Jksh2NnLDI8%23!

http://www.youtube.com/watch?feature=player_embedded&v=Jksh2NnLDI8


http://portal.guiasalud.es/web/guest/catalogo-gpc-desplegable

http://portal.guiasalud.es/web/guest/catalogo-gpc-desplegable


To see examples of practice guidelines and 
how they are prepared, visit:

http://www.fisterra.com/guias-clinicas/

http://www.fisterra.com/guias-clinicas/








SOURCES OF INFORMATION FOR PRACTISING EBM

Basic documents that support evidence ¢

¢¢ Reports by Health Technology 
Assessment Agencies

Primary documents

These are structured documents developed from scientific information searches 
that provide information on aspects related to the effectiveness, efficiency, utility 
and impact of health technology. Understanding this both medical and surgical 
procedures, programs, medications in a context previously defined.

Who writes these reports? The Health Technology Assessment 
Agencies? One of these (the Health Institute Carlos III) depends on the 
Spanish Ministry of Health, Social Services and Equality. There are also 
regional agencies in Catalonia, Andalusia, etc.).
The international reference body is the INAHTA (International Network of 
Agencies for Health Technology Assessment), which comprises 32 
agencies from 18 countries.



http://aunets.isciii.es/web/guest/home

http://aunets.isciii.es/web/guest/home




What practices have shown their 
effectiveness for...?









SOURCES OF INFORMATION FOR CLINICAL EVIDENCE

Basic documents that support evidence Primary documents
that generate new primary
documents¢¢

¢SRs of RCTs

¢ Practice guidelines
¢ Resources of synthesis
(clinical evidence)

¢ Reports by Health 
Technology Assessment 
Agencies

Origin

RCTs published in scientific journals or 
not published.

Results of SRs
+ results of other studies that provide 

evidence on methods of action.

Results of SRs + results of other studies 
that provide evidence on the efficacy and 
usefulness of health technologies.



SOURCES OF INFORMATION FOR CLINICAL EVIDENCE

Basic documents that support evidence ¢ Secondary documents

¢

¢SRs of RCTs

¢ Practice guidelines

¢ Reports by Health 
Technology Assessment 
Agencies

¢ Other documents that 
provide evidence

Cochrane database of SRs

Bibliographic databases (Medline, EMBASE, 
etc.).

BD National Guidelines  Clearinghouse
GuiaSalud

Health Technology Assessment Database

Bibliographic databases



SOURCES OF INFORMATION FOR CLINICAL EVIDENCE

Basic documents that support evidence ¢ Tertiary documents

¢

Investigations with valid 
information for the clinician 
that are published in medical 
journals

Abstract journals

Resources of synthesis



Structured abstract journals (the best evidence) and clinical 
commentaries (clinical expertise)

Evidence-Based Medicine (1995-)
American College of Physicians y
British Medical Journal Publications Group

Abstract journals in EBM

American College of Physicians

Bandolier



Structured abstract journals

Information scientists and epidemiologists:
- Track publications on the subject
- Select, with pre-established criteria, articles with a 

solid scientific basis and valid results.

Clinicians filter those that are valid and clinically relevant.

They reject 98% of the literature.

2% appears in the form of structured summaries with 
descriptive titles and clinical judgments.



Bandolera

- Bandolera is the Spanish version of the Bandolier journal, which in printed

and online form is produced in Oxford by the Research and Development

Office of the British National Health System (NHS R & D).

- Its objective is to give those who in NHS terminology are usually called

buyers or "purchasers" information about things that are effective and those

that are not.

- It provides brief information on SRs, meta-analyses and RCTs published in

the medical literature.



http://www.infodoctor.org/rafabravo/revistassecun.htm#sr

http://www.infodoctor.org/rafabravo/revistassecun.htm


http://www.evidenciasenpediatria.es/

http://www.evidenciasenpediatria.es/




SOURCES OF INFORMATION FOR CLINICAL EVIDENCE

Basic documents that support evidence ¢

¢¢ Critically Appraised Topics (CATs)

Primary documents

CATs were born out of the need to archive and classify answers to clinical questions 
generated in daily medical practice. They are the end result of applying EBM. A CAT is a 
short document detailing a valid and relevant answer to a clinical question.

Who values these documents? Experts. 



SOURCES OF INFORMATION FOR CLINICAL EVIDENCE

Basic documents that support evidence ¢

¢¢ Critically Appraised Topics (CATs)

Primary documents

CATs comprise:

• A clear and informative title of their content.

• Specification of the clinical question to answer.

• The search strategy followed to locate it and the databases used.

• The (valid and clinically relevant) scientific article that best responds.

• A brief summary of the clinically relevant results that help to answer the question.

• A section of comments about the design of the study and its applicability to the working 

environment of the professional who asked the question.

• Sometimes, an auxiliary bibliography to complement the comments.


