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Available in print and digital media...

Digital editions have been available since the &tlition (2008), and will
remain available for the new 7th. (2026): the diatiry also exists as an
Ebook, Kindle, Nook book, etc.

The entire 6th & 7th editions will remain available

in Oxford Reference, which is not only useful for epidemiologists and
other health professionals: it also enables thaisafother users of
Oxford Reference to access the definitions of tbéahary when
searching for terms that our dictionary includes.

Thus, Oxford Reference contributes significantly to
disseminate epidemiological concepts beyond
epidemiologlcal networks. try it-> http://www.oxfordreference.com

0 oicionayofepdemiol % [V

0 @ wwoordreterence com

Oxford Reference

- S Stiquel Ports,edior
A Dictionary of Epidemiology (6 ed.) a e
Edited by Miquel Porta ::‘""‘""‘ S
L olcTIONARY of Provious Editon (5 od ) Pl i i
EPIDEMIOLOGY ‘molecular epidemiology in
Over 2,000 entries ‘Europe and has promoted the
integrationf il

pidemiology, biostatistics, public heal fastittions, inclads
which epidemiologic competency is now required. tha Universiy of North More

tlulviw[x|v]z  tryit>
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The vision for the Dictionary

We favor comprehensive, inclusive, and integrative practices of
the science of epidemiology

Focused on research and public health policies & services.

Relevant as well for any other activities that influence citizens’
health.

In short, if you live in a “foreign” land and have come to visit this book from
“outside” epidemiology, be welcome. If you are an epidemiologist on the eve of a
“trip” to a foreign discipline, please take this book with you. And, again, if you
mostly work “inside” epidemiology, please keep it at hand: This is your territory—
yet I hope you will here discover new landscapes of unsuspected beauty.

Preface (5th., 6th., and 7th. editions).

The present of the IEA Dictionary

 The Dictionary is among the most valid and, thus, trustworthy
sources of knowledge on epidemiology, public health , and
related disciplines, worldwide.

* For epidemiologists and other users of epidemiology in all
fields : academia (research & teaching), public health services,
medicine and the other health professions, policy-makers,
citizens, institutions, the social networks & media.

* For students in most health, social, and biological sciences.

This is also the future.
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I will not hold back: a dictionary is absolutely necessary epiDEMIoLoGY The study of the occurrence and distribution of health-related events,

d - | k ld h d . d b states, and processes in specified populations, including the study of the DETERMINANTS
and 1t 1s a pleasure to ho the new edition an rowse influencing such processes, and the application of this knowledge to control relevant

through it. Miquel Porta, editor of the fifth and sixth edi- Healtprelbicios
tions, discusses precisely this issue in the preface (very

entertaining: recommended reading!) and suggests that The primary “knowledge object” of epidemiology as a scientific discipline are causes
of health-related events, states, and processes in groups and populations. In the past

90 years, the definition has broadened from concern with communicable disease
before because nowadays we suffer from an unprecedented epidemicstoincludeallphenomenarelatedtohealthinpopulations.

level of air pollution, noise and potential confusion’. . Th.erefc.)re. epidemiology is much more than a branch of medicine
treating of epidemics.

‘[the dictionary] can be more relevant and useful than ever

Lorenzo Richiardi

International Journal of Epidemiology, 2015

try it - http://www.oxfordreference.com/view/10.1093/acref/9780199976720.001.0001/a@&80199976720

ePIDEMIOLOGY The study of the occurrence and distribution of health-related events,
states, and processes in specified populations, including the study of the DETERMINANTS
influencing such processes, and the application of this knowledge to control relevant

health problems. APPLIED EPIDEMIOLOGY The application and evaluation of epidemiological knowledge and

methods (e.g., in public health or in health care). It includes applications of etiological

Study includes surveillance, observation, screening, hypothesis testing, analytic research, priority setting, and evaluation of health programs, policies, technologies, and

research, experiments, and prediction. Distribution refers to analysis by time, place (or services. It is epidemiological practice aimed at protecting and/or improving the health
space), and population (i.e., classes or subgroups of persons affected in an organization, of adefined population. It usually involves identifying and investigating health problems,
population, or society, or at regional and global scales). Determinants are the geophysical, MONITORING changes in health status, and/or evaluating the outcomes of interventions.
biological, behavioral, social, cultural, economic, and political factors that influence It is generally conducted in a time frame determined by the need to protect the health

health. Health-related events, states, and processes include outbreaks, diseases, disorders, of an exposed population and an administrative context that results in PUBLIC HEALTH

causes of death, behaviors, environmental and socioeconomic processes, effects of 01 G

preventive programs, and use of health and social services. Specified populations are
those with common contexts and identifiable characteristics. Application to control ...
makes explicit the aim of epidemiology —to promote, protect, and restore health, and
to advance scientific knowledge.
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FIELD EPIDEMIOLOGY The practice of epidemiology in the field—in the community —commonly
in a public health service (i.e., a unit of government or a closely allied institution).
Field epidemiology is how epidemics and outbreaks are investigated, and it is a tool
for implementing measures to protect and improve the health of the public. Field
epidemiologists must deal with unexpected, sometimes urgent problems that demand
immediate solution. Its methods are designed to answer specific epidemiological
questions in order to plan,implement, and/or evaluate public health interventions. These
studies must consider the needs of those who will use the results. The task of a field
epidemiologist is not complete until results of a study have been clearly communicated
in a timely manner to those who need to know and an intervention has been made to
improve the health of the people.?!! See also APPLIED EPIDEMIOLOGY.

PANDEMICS (OUTBREAKS) END, SENTINEL SURVEILLANCE,
PANDEMIC PREPAREDNESS, EXHALED PUFF, LOCKDOWN,
WOMEN’S HEALTH, GENDER, GENDER GAP, GENDER BIAS
HEALTH CO-BENEFIT, SOCIAL EXPOSOME

PLANETARY BOUNDARIES, TRIPLE PLANETARY CRISIS,
SYNDEMIC, VIRULENCE, EPIDEMIOLOGIC INTELLIGENCE,
‘IN SILICO’ STUDY, SYNTHETIC DATA,

TRANSMISSION OF INFECTION, AIRBORNE INFECTION,
BASIC REPRODUCTIVE NUMBER, SUPERSPREADER,
QUANTA EMISSION RATE, DROPLET NUCLEIL...

A DICTIONARY OF
EPIDEMIOLOGY

A dictionary of epidemiology. 7th. edition (2026}
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I cannot believe that I'm actually enjoying reading
formulas, examining charts and graphics, and perusing
exact definitions. The clarity and depth of them all are
truly striking. Do not miss the definition of the epide-
miologist, which includes the observation that “epide-
miologists show a rich plurality of scientific cultures and
practices” (p. 95). Perhaps my favorite, though, is the
insight into public health today: “Like most sculptures,
symphonies, and other works of art, certain important
things in life have several dimensions. The definition of
public health has four dimensions.”

Not all symphonies are created equal. But this parti-
cular one brings magnificent music for any rainy day.

by Hugh H. Tilson

2014 American Journal of Preventive Medicine

PUBLIC HEALTH Like most sculptures, symphonies, and other works of art, certain important
things in life have several dimensions. The definition of public health has four
dimensions. Public health is:

1. 'The health of a whole society. It can be measured and assessed through quantitative
and qualitative indicators and analytic processes.

2. The specific policies, services, programs and other essential efforts agreed (ideally,
and often, democratically). organized, structured, financed, monitored, and evaluated
by society to collectively protect, promote, and restore the people’s health and its
determinants.

3. The institutions, public and private organizations—including private and public
companies—, and other citizens organizations, that plan, develop, fund, and
implement such efforts, and which are thus an integral part of local, national,
regional, and global public health systems.

4. The scientific disciplines and professions, knowledge, methods, art, and craft essential
to positively influence HEALTH DETERMINANTS, and thus prevent disease and disability,
prolong life, and promote HEALTH through the organized and collective efforts of
society.

Adictionary of epidemiology. 6th. edition (2014). try it>
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actions of public health 4 and e=
during the COVID-19 pandemic made it clear, massively.

Public health takes care daily of what we breathe, drink, and eat, how we
work, move, and live together. Economic, environmental, social, educational,
occupational, medical, and other policies intertwined with public health change
with changing social values and networks, policies and technologies; yet, the
goals—diverse as they are in democratic societies—remain the same: to reduce
the amount of health-related suffering, disease, disability, and premature death in
the population. Public health is a systEm of professions and scientific disciplines,
social organizations and institutions, values, and actions.

epidemiology & public health are
existing realities,
partly (in)visible;
and a diverse set of proposals
(scientific, ethical, cultural,
political, civic).

RISK FACTOR (Syn: determinant) A factor that is causally related with a
change in the RISK of a relevant health process, outcome or condition.
The causal nature of the relationship is established on the basis of
scientific  evidence  (including,  naturally,  evidence  from
EPIDEMIOLOGICAL RESEARCH) and CAUSAL INFERENCE. The causal
relationship is inherently probabilistic, as it happens in many other ADICTIONARY OF
spheres of nature and human life."”" Examples of types of risk factors are EPIDEMIOLOGY
offered throughout this book; they may be a socioeconomic
characteristic, personal behavior or lifestyle, environmental exposure,
inherited characteristic or another TRAIT. Risk factors for human health
often have individual and social components; even when individual and e 1y
social risk factors can be separated, they often interact. MIQUEL PORTA

To prevent MEDICALIZATION of life and IATROGENESIS, the RELEVANCE and
SIGNIFICANCE of the factor-outcome risk relationship must be cautiously
assessed; so must uncertainties and ambiguities in risk-related concepts,

as well as different legitimate meanings of risk across and within
cultuges,123-569.13.2933.38.4236.5891.106-108.113.158215.248.270279.292.303.304.332-336.350,

361.426.539.600.603.712-718 OXFORD
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OBSERVATIONAL  sTuDY (Syn: nonexperimental study) A study that does not
involve any intervention (experimental or otherwise) on the part of the
investigator,!3:6:925.2039-42,197239.269.270.272.795 A study with RANDOM ALLOCATION of treatments
or other exposures is inherently experimental or nonobservational. Observations are
not just a haphazard collection of facts: in their own way, observational studies must
apply the same rigor as experiments, and vice versa.?’?’° Many important preclinical,
clinical, and epidemiological studies (and studies in other branches of science) are
completely observational or have strong observational components.'’! Dismissive

attitudes toward observational research have a weak scientific basis. In the health,
life, and social sciences—and in other sciences as well —there has long been a fruitful
dialectic tension between observation and experiment; facts and reasons: actions,
explanations, mechanisms,!309:20.35-42.6483.101201-203.639-641.798800 - Often, observational and
experimental studies on the apparently same issue actually answer different questions:
for example, a randomized clinical trial will compare women allocated to hormone
replacement therapy (HRT) and women allocated to another therapy or a placebo, and
perform an INTENTION-TO-TREAT ANALYSIS, whereas an observational study will compare
rather different women (than those included in a RCT) who were actually exposed
to HRT and women exposed to other therapies or none: characteristics of subjects,
context, exposures, timing, confounders, and interactions are just six of the many
reasons that usually make different designs answer different questions. Also, different
designs have different strengths and weaknesses to help make decisions and causaL
INFERENCES. Some observational studies may be analyzed as experiments: and some
experiments, as observational studies.2®#%0 See also CASE REPORTS: CLINICAL STUDY.

Observational Studies Analysed Like Randomised Experiments

Sessions d'Epidemiologia

& Salut Publica EPIDEMIOLOGY

Miquel Porta

IMIM UNB

h ospi taldell % Universitat Autonoma de Barcelona

Svib
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OBSERVATIONAL ~ STUDY (Syn: nonexperimental study) A study that does not
involve any intervention (experimental or otherwise) on the part of the
investigator,!-36925:2030-02,192230.260.270272.193 A study with RANDOM ALLOCATION of treatments
or other exposures is inherently experimental or nonobservational. Observations are
not just a haphazard collection of facts: in their own way, observational studies must
apply the same rigor as experiments, and vice versa.’'’* Many important preclinical,

clinical, and epidemiological studies (and studies in other branches of science) are

completely observational or have strong observational components.'”! Dismissive
attitudes toward observational research have a weak scientific basis. In the health,
life, and social sciences—and in other sciences as well—there has long been a fruitful
dialectic tension between observation and experiment: facts and reasons: actions,
explanations, mechanisms,'-¢203%426483.101201203.639-64L798800 - Often, observational and
experimental studies on the apparently same issue actually answer different questions:
for example, a randomized clinical trial will compare women allocated to hormone
replacement therapy (HRT) and women allocated to another therapy or a placebo, and
perform an INTENTION-TO-TREAT ANALYSIS, Whereas an observational study will compare
rather different women (than those included in a RCT) who were actually exposed
to HRT and women exposed to other therapies or none: characteristics of subjects,
context, exposures, timing, confounders, and interactions are just six of the many
reasons that usually make different designs answer different questions. Also, different
designs have different strengths and weaknesses to help make decisions and causaL

INFERENCES. Some observational studies may be analyzed as experiments; and some

experiments, as observational studies.”*'*" See also CASE REPORTS; CLINICAL STUDY.

EXPERIMENTAL sTUDY A study in which the investigator intentionally alters one or more
factors and controls the other study conditions in order to analyze the effects of so
doing. A study in which conditions are under the direct control of the investigator.™!

INTENTION-TO-TREAT ANALYSIS (ITT) A fundamental way to analyze a RANDOMIZED CONTROLLED
TRIAL in which all subjects allocated to each arm of the trial are analyzed “as intended™
upon randomization. whether or not they actually received the exposure allocated or
completed treatment.! 2272434564180 Fajlure to follow this approach defeats the main
purpose and advantage of RANDOM ALLOCATION and can cause serious CONFOUNDING
Bias. This approach is virtually always required as part of the primary analysis of studies
aiming to influence clinical or public-health decisions and policy formulation. It may be
complemented by an explanatory analysis, in which subjects are analyzed according to
the exposure they actually experienced (with adjustment for possible confounders, i.e.,
with an analytic approach similar to an observational cohort study), or in which some
participants (e.g.. subjects who complied poorly with the protocol) are excluded from
analyses,!092038.101270272641.800 Ay intention-to-treat analysis does not determine whether and
how to impute missing data on the outcome measure. Because of its pragmatic nature, ITT
can underestimate treatment efficacy or have a low explanatory capacity

A dictionary of epidemiology. 6th. edition (2014).
- http://www.oxfordreference.com/view/10.1093/acref/9780199976720.001.0001/66#80199976720
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KEY CONCEPTS IN CLINICAL EPIDEMIOLOGY
Intention to treat and per protocol analyses: differences and similarities

Jrbe ab,d.e, ab.ef

*, Xavier Castells

b.f,g.h,

Javier Molero-Calafel , Andrea Bur6n , Miquel Porta

Adherence is unlikely to occur completely at random: With low inter-
participants who adhere and do not adhere to the protocol  pal validity, the results cannot be of practical use. As for
often have different prognostic factors. This presents a  gbservational studies, the validity of many PP analyses de-
challenge for PP analysis because once nonadherents are pends on how much we can control confounding with the
excluded, the groups being compared are often no longer available data, as suggested by knowledge on the study
similar as they were just after randomization: the precious matter. To avoid residual confounding, data must be of high
value of randomization is thus lost, and the crude, unad-  quality and comprehensive (eg, valid and relevant data on
justed comparison of treatment effects across groups may [ifestyle and life conditions are required). In summary, a
be highly biased. In other words, when prerandomization | PP analysis of a randomized trial iS an analysis of what
factors are no longer balanced between groups, confound- actually has become an observational study, because we
ing is likely and must be controlled [14]. Moreover. adher-  are comparing groups that differ from the groups that re-
ence to the protocol during follow-up is often influenced by  sulted from randomization.
clinical and social factors that operate after randomization.

~& Both randomized studies and observational studtes eontribute to knowledge.
~& Properly designed observational studies may aleomake valid causal inferences.

Journal of Clinical Epidemiology 173 (2024)

PREVENTION Actions that prevent disease occurrence. Actions aimed at eradicating,

eliminating, or minimizing the impact of disease and disability, or if none of these is
feasible. retarding the progress of disease and disability.
The concept is best defined in the context of levels of prevention, traditionally called
primary. secondary, and tertiary prevention.?* Other levels (primordial prevention,
quaternary prevention) are also used. There is significant conceptual and practical
overlapping among levels—largely, depending on the type of disease (e.g.. on the
NATURAL HISTORY OF THE DISEASE). Effective prevention STRATEGIES often interact and
operate across levels.

PRIMARY PREVENTION aims to reduce the incidence of disease by personal and
communal efforts, such as decreasing environmental risks, enhancing nutritional
status, immunizing against communicable diseases, or improving water
supplies3>1324286784121211.214366426 T 5 a core task of PUBLIC HEALTH, including HEALTH
PROMOTION. See also COSTS OF INACTION.

A DICTIONARY OF
EPIDEMIOLOGY
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SECONDARY PREVENTION aims to reduce the prevalence of disease by shortening its
duration. If the disease has no cure. it may increase survival and QUALITY OF LIFE: it will
also increase the prevalence of the disease. It seldom prevents disease occurrence: it
does so only when EARLY DETECTION of a precursor lesion leads to complete removal
of all such lesions. It is a set of measures available to individuals and communities
for the early detection and prompt intervention to control disease and minimize
disability: e.g.. by the use of SCREENING programs. It is a core task of PREVENTIVE
MEDICINE. Both EARLY CLINICAL DETECTION and population-based SCREENING usually
aim at achieving secondary prevention. in certain diseases, these activities may also
contribute to tertiary prevention.’

TERTIARY PREVENTION: measures aimed at softening the impact of long-term disease
and disability by eliminating or reducing impairment, disability. and handicap:
minimizing suffering: and maximizing potential years or useful life. It is mainly a
task of rehabilitation.

A DICTIONARY OF

EPIDEMIOLOGY

QUATERNARY PREVENTION: procedures and policies that identify individuals and groups
at risk of overdiagnosis or overmedication, and that decrease excessive medical and
sanitary intervention.”” Actions that prevent IATROGENESIS and “DISEASE MONGERING.”

MEDICALIZATION The process by which conditions, processes, or emotional states traditionally
considered nonmedical are redefined and treated as medical issues. The process of
identification and labeling of a personal or social condition as a medical issue subject
to medical intervention. The expansion of the influence and authority of the health
professionsandindustriesinto the domains of everyday existence.2#:292:323.337.338303364470.482.600
See also GENETIZATION: INTEGRATION: REDUCTIONISM.

A DICTIONARY OF

EPIDEMIOLOGY
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The current deconstruction of paradoxes: one sign of the ongoing

methodological “revolution”
Eur J Epidemiol (2015)

Miquel Porta'>? - Paolo Vineis** + Francisco Bolimar™>®’

Collider, immortal time, time zero, backdoor biasing path,
collapsibility, target trial, treatment-confounder feedback,
M-bias, censoring, causal structure, residual confounding...

https://pubmed.ncbi.nim.nih.qov/26164615/

http://blog.oup.com/2014/10/deconstruction-paradoxes-sociology-epidemiology/

https://www.oxfordreference.com/page/medicineandhealth/medicine-and-health#Featured-author

- plus: sustained & dynamic treatment strategies, time-varying and
time-fixed treatments & confounders; lagged effects, survival outcome,
identification assumptions, competing risk...

Collider, immortal time, time zero, backdoor biasing path,
collapsibility, target trial, treatment-confounder feedback,
M-bias, censoring, causal structure, residual confounding...

https://pubmed.ncbi.nim.nih.qov/26164615/

http://blog.oup.com/2014/10/deconstruction-paradoxes-sociology-epidemiology/

https://www.oxfordreference.com/page/medicineandhealth/medicine-and-health#Featured-author

Miquel Porta - IEA Webinar - 9 April 2026
The language of epidemiology in science and society.
Introducing the 7th edition of 'A dictionary of epidemiology'.

16



https://ieaweb.org/ - 9 April 2026

- plus: sustained & dynamic treatment strategies, time-varying and
time-fixed treatments & confounders; lagged effects, survival outcome,
identification assumptions, competing risk...

Collider, immortal time, time zero, backdoor biasing path,
collapsibility, target trial, treatment-confounder feedback,
M-bias, censoring, causal structure, residual confounding...

When we really aim at making causal inferences
valid and relevant for human health;
e.g., to assess clinical effectiveness or population impact.
N

when data, technology or methods in themselves are just means, not ends. ]

- plus: sustained & dynamic treatment strategies, time-varying and
time-fixed treatments & confounders; lagged effects, survival outcome,
identification assumptions, competing risk...

Collider, immortal time, time zero, backdoor biasing path,
collapsibility, target trial, treatment-confounder feedback,
M-bias, censoring, causal structure, residual confounding...

- plus old terms with-rew-definitions redefined:
intention-to-treat (ITT) <> per-protocol (PP) analyses...
generalizability <> transportability <> external validity <>
< representativeness... observational <> experimental

+ data, data science, real world, ‘in silico’ study, synthetic data...
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When we aim at making causal inferences
valid and relevant for human health.

A DICTIONARY Of

EPIDEMIOLOGY

DATAl A set of items of information amenable to analysAsdatasetor a DATABASE containingvalid
(unbiaseddatais an essentiapart of a clinical or epidemiologicalstudy, but doesnot constitutein
itself a STUDY, andit doesnot automaticallynor easilyyield knowledge. In medicine, epidemiology
and the other health sciences, data from a research studgtdpeak by themselvedatamay lead
to reasonably unbiased information, andknowledgeof RELEVANCE for human healthif study
design, data collection and analysis have been carefully conceived,performed,and interpreted.

11-4,9,20,39,40,56,102-106,121,124

In medicine, epidemiology, public health... economy... (...) data do not speak by themselves.

Data do not tell us what is a valid and relevant human effect.
. . . Principles that have not changed,
A valid and relevant study in humans requires: and upon which
- In-depth knowledge on the pathophysiology of the disease, so much is being built.

and on its “natural” history in the specific society & health system.
- An appropriate design, quantitative analysis (e.g., to prevent selection bias, info bias,
confounding) (to properly test the relevant question), and interpretation.

- Valid data (e.g., to minimize residual confounding and other biases).

REAL WORLD The actualsocial and clinical contextswhere the EFFECTIVENESSOf policies, interventionsand
other types of exposuresand diagnosticor therapeuticproceduresis assessecoutside the often highly
unusuallaboratoryand hospital facilities where individuals are treated or exposed in weya otherwise
they will rarely or never encounter in their lives. Much krledge on the causes of diseases and other heglth
states stems as well from studies conducted under real tzoraliof health care, in non-institutionalized
groups, and in th&ENERAL POPULATION Medicine and epidemiology, in particulahavelong studiedwhat
happensto individuals and populationsin the real world2’* Today the fundamental differences an
relationships betweeBFFECTIVENESSand EFFICACY remain of deeRELEVANCE to science, to millions of
individuals, and to virtually all populations, daily, wdride 269.271-273,309
See alsOCLINICAL STUDY; EPIDEMIOLOGICAL RESEARCH VALIDITY ; and the many terms that in this|
dictionary include the nousTuDY; in addition, a dozen definitions include the express@AL WORLD.

REAL WORLD DATA| Datacollectedfrom realindividualsand populationsliving in the REAL WORLD, underusual
conditionsof life and healthcare,by contrastwith conditionshabitualin laboratory,researc-intensiveor
academicsettings where, for instance, tlEFICACY of procedures is initially assessed, or where othe
fundamental issues concerning pathophysiology, mechesnisAUSALITY and other issues are first tested|
Real-worldDbATtA can be collected specifically for a newly conceiv&by (observational or experimental),
or originate from data collected routinely from a large etyiof administrative or other registries ang
DATABASES. Thereareno scientificreasonwhy the vALIDITY of analyse:of realworld datashouldbe lower
thanthatof otherstudiesincluding othertypesof PRAGMATIC STUDIES?71-274.309

=
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Claims: Reasons to Be Concerned

Estimating the Effect of Preventive Services With Databases of Administrative

Xabier Garcia-Albéniz*, John Hsu, Michael Bretthauer, and Miguel A. Hernan

Am J Epidemiol. 2019

A key con-

https://ieaweb.org/ - 9 April 2026

Xabier Garcia-Albéniz Am J Epidemiol. 2019

B a reduction of 5 percentage points in the 8-year

mortality risk, reflects an implausibly large benefit because

of the low proportion of deaths due to colorectal cancer. A
more likely interpretation is that the estimates are severely confounded. The validity of
this interpretation is strengthened by the substantially lower

cern in claims-based emulation of trials of preventive inter-

ventions is unmeasured confounding.

Observational estimates from the randomized trials also
found intractable confounding when comparing adherers to
screening sigmoidoscopy with nonadherers—adherers had
an implausibly lower mortality risk (15)—because data on
potentially crucial confounders (e.g., behaviors related to
health-consciousness, like exercise, weight control, smoking)
were not available and therefore those confounders could not

risk in the screening group after only 2 years of follow-up,

which again represents an implausibly large benefit.

Observational estimates from the randomized trials also
found intractable confounding when comparing adherers to
screening sigmoidoscopy with nonadherers—adherers had
an implausibly lower mortality risk (15)—because data on
potentially crucial confounders (e.g., behaviors related to
health-consciousness, like exercise, weight control, smoking)
were not available and therefore those confounders could not

be adjusted for.

Xabier Garcia-Albéniz Am J Epidemiol. 2019

In summary, no matter what approach we used to select
and adjust for confounders, we could not successfully esti-
mate the effect of a preventive service on mortality using

be adjusted for.
1,004 Xabier Garcia-Albéniz Am J Epidemiol. 2019
1 2-Year Mortality Risk Difference
0.95 Figure 1. Survival curves for screening colonoscopy and no screen-
. ing at baseline among 430,085 US Medicare beneficiaries, 2004-2012.
B The 2-year mortality risk difference was —1% (95% confidence interval:
\ —-1.1, -0.9), and the 8-year mortality risk difference was —5.2% (95%
@ confidence interval: 5.7, —4.7). Survival was estimated using standard-
% 0.90 ized outcome regression; see the Web Appendix for details.
<
2
S
s
& 0.85
8-Year Mortality Risk Difference -
0.80 §
Study Group b
- = No Screening
— Screening Colonoscopy
0.00 T T T T T T T T 1
0 1 2 3 4 5 6 7 8
Duration of Follow-up, years
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administrative data. The expectation that currently available
automated, data-driven procedures may significantly im-
prove upon expert knowledge may not be realized for many
health-care databases. Previously, a study on nonsteroidal
antiinflammatory drugs versus cyclooxygenase 2 inhibitors
and upper gastrointestinal bleeding had also shown that
methods like the high-dimensional propensity score could
not improve upon expert selection of confounders (16).
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At least in science -and life- it is often good to analyse
what others did earlier in the same area, including
reasons for past successes and failures on what today
may seem a new idea or endeavour; e.g, to use large
databases for medical research.

Thirty (30) years ago (with LAGR, SPG and other
colleagues) we were doing just that, trying to learn from
good scientists that preceded us, no matter how new or
better our technologies looked like. In addition,
systematic, non-random biases do not decrease just
because the size of the study increases. Since then, the
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study them. learn. think.
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Eur J Epidemiol (2015)

The current deconstruction of paradoxes: one sign of the ongoing

methodological “revolution”

Miquel Porta'>* - Paolo Vineis*®
Abstract  The current deconstruction of paradoxes is one
among several signs that a profound renewal of methods
for clinical and epidemiological research is taking place:
perhaps for some basi The new
methodological approaches have already deconstructed and
explained long puzzling apparent paradoxes. including the
(non-existent) benefits of obesity in diabetics, or of
smoking in low birth weight. Achievements of the new
methods also comprise the elucidation of the causal
structure of long-disputed and highly complex questions.
as Berkson’s bias and Simpson’s paradox, and clarifying

c life sciences as

« Francisco Bolimar

3.6.7

condition on a common effect of a pair of variables, then a
spurious association between such pair is likely. The
implications of these ideas are potentially vast. A sub-
stantial number of apparent paradoxes may simply be the
result of collider biases, a source of selection bias that is
common not just in epidemiologic research, but in many
types of rescarch in the health, life, and social sciences.
The new approaches develop a new framework of concepts
and methods, as collider, instrumental variables, d-sepa-
ration, backdoor path and, notably, Directed Acyclic
Graphs (DAGs). The current theoretical and methodologi-

reasons for deep as those on gens and

endometrial cancer, or on adverse effects of hormone
replacement therapy. These are signs that the new methods
can go deeper and beyond the methods in current use. A
major example of a highly relevant idea is: when we

cal al—or, perhaps, "—may be changing
deeply how clinical and epidemiological research is con-
ceived and performed. how we assess the validity and
relevance of findings.
Clinical and basic rescarchers, among others, should get
acquainted with DAGs and related concepts.

and how causal inferences are made.

Eur J Epidemiol (2015)

The current deconstruction of paradoxes: one sign of the ongoing

methodological “revolution”

Miquel Porta'>* - Paolo Vineis*®

3

« Francisco Bolimar™*’

https://pubmed.ncbi.nlm.nih.gov/26164615/

http://blog.oup.com/2014/10/deconstruction-paradoxes-sociology-epidemiology/

Eur J Epidemiol (2016)

COMMENTARY

Caution: work in progress

While the methodological “revolution” deserves in-depth study, clinical researchers and
senior epidemiologists should not be disenfranchised

123

Miquel Porta 5+ Francisco Bolimar®*
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Data, Design, and Background Knowledge in
Etiologic Inference

James M. Robins

D
U / \
\ I use two examples to demonstrate that an appropriate etio-
€
E

logic analysis of an epidemiologic study depends as much on
study design and background subject-matter knowledge as on
the data. The demonstration is facilitated by the use of causal

graphs. (Epidemiology 2001;11:313-320)

DAG for Thought Experiment 2. D = endome-
trial cancer; A = ascertained endometrial cancer; C = vaginal
bleeding; E = exogenous estrogens; U = an unmeasured com-
mon cause of D and C.

< Several such controversies (among highly intelligent scientists) have been clarified and overcome
by the new methods (Robins, Hernan, VanderWeele, Dahabreh, Dickerman...).

Miquel Porta - IEA Webinar - 9 April 2026
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Causal diagram representing breast cancer as a conan effect of
BRCAL genetic mutation and hormone therapy useAn analysis
restricted to individuals with breast cancer willluce a noncausal
inverse association betweeBRCAlgenetic mutation and hormone
therapy use, because individuals with breast camherlack @BRCA1
genetic mutation are more likely to have anothesseaof breast cancer
(such as hormone therapy use) present.

N

BRCA1 Hormone Breast
: . .
genetic mutation therapy use cancer

A dictionary of epidemiology. 7th. edition (2026).

Causal diagram representing selection bias arising from self-ggition into a study.
The relationship between smoking and heart disease will be biased if study
participation is affected by an exposure (smoking) and a cause of the outcome
(family history of heart disease).

Smokin Self-selection Heart
& into study disease
Family _//

history

DICTIONARY ¢

EPIDEMIOLOGY

A dictionary of epidemiology
7th. edition (2026)
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Data, Design, and Background Knowledge in

when we aim at making causal inferences
valid & relevant for human health

Etiologic Inference

James M. Robins

[ use two examples to demonstrate that an appropriate etio-
logic analysis of an epidemiologic study depends as much on
study design and background subject-matter knowledge as on

the data. The demonstration is facilitated by the use of causal

graphs. (Epidemiology 2001;11:313-320)

In medicine and public health data do not speak by themselves.
Data do not tell us what is a valid and relevant human effect.
Avalid and relevant study in humans requires:
-> In-depth knowledge on the pathophysiology of the disease,
and on its course in the specific society & health system.
-> An appropriate design, quantitative analysis (e.g., to prevent selection bias, info bias, confounding)
(to properly test the relevant question), and interpretation.
- Valid data (e.g., to minimize residual confounding).

[ principles that have not changed.

when we aim at making causal inferences
valid & relevant for human health

A DICTIONARY OF
EPIDEMIOLOGY

DATAl A set of items of information amenable to analysAsdatasetor a DATABASE containingvalid
(unbiaseddatais an essentiapart of a clinical or epidemiologicalstudy, but doesnot constitutein
itself a STUDY, andit doesnot automaticallynor easilyyield knowledge. In medicine, epidemiology
and the other health sciences, data from a research studgtdpeak by themselvedatamay lead
to reasonably unbiased information, andknowledgeof RELEVANCE for human healthif study
design, data collection and analysis have been carefully conceived,performed,and interpreted.

1-4,9,20,39,40,56,102-106,121,124

In medicine and public health data do not speak by themselves.
Data do not tell us what is a valid and relevant human effect.
Avalid and relevant study in humans requires:
- In-depth knowledge on the pathophysiology of the disease,
and on its course in the specific society & health system.
- An appropriate design, quantitative analysis (e.g., to prevent selection bias, info bias, confounding)
(to properly test the relevant question), and interpretation.
-> Valid data (e.g., to minimize residual confounding).

[ principles that have not changed. ]

https://ieaweb.org/ - 9 April 2026

the design, conduct, analysis, and interpretation of studies must be based
on the following®:

1. a causal model hypothesis, which includes knowledge of the basic
and clinical pharmacology of the drug and of the molecular biolo-
gy, pathophysiology, and clinical course of the disease; and

2. a healthcare pathway hypothesis, which in turn includes knowledge
of patient behavior, referral patterns, actual diagnostic and thera-
peutic strategies, as well as other aspects of the functioning of the
health system relevant to the assessment of potential selection
and information b>Zes.

when we aim at making causal inferences
valid & relevant for human health

most important: integrate
subject-matter knowledge

and methodological
knowledge.

The Contribution of
Epidemiology to the Study of
Drug Uses and Effects

Miguel Porta

Abraham G Hartzema

Med Clin (Barc) 1990; 94: 107-115 Hugh H Tilson

PHARMACO

g
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the design, conduct, analysis, and interpretation of studies must be based
on the following®:

1. a causal model hypothesis, which includes knowledge of the basic
and clinical pharmacology of the drug and of the molecular biolo-
gy, pathophysiology, and clinical course of the disease; and

2. a healthcare pathway hypothesis, which in turn includes knowledge
of patient behavior, referral patterns, actual diagnostic and thera-
peutic strategies, as well as other aspects of the functioning of the
health system relevant to the assessment of potential selection
and information biases.

valid & relevant
methodological decisions

cannot + must not be taken
in a vacuum (without)
of expert knowledge.

it is always necessary to integrate
subject-matter knowledge
and methodological knowledge.

when we aim at making causal inferences
valid & relevant for human health
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In public health and medicine, there is no high-quality research (valid and relevant)
without valid methods, valid data, and expert knowledge on the subject matter.

Data do not speak for themselves.

Studies that are well-designed, executed, analyzed, and interpreted (meaning those
reasonably free from selection, information, and confounding biases) do reflect modest
fragments of knowledge.

Systematic errors or biases do not decrease by increasing the number of participants.
The internal validity of a study does not improve simply by increasing the sample size.

valid & relevant
methodological decisions

cannot + must not be taken
in a vacuum (without)
of expert knowledge.

it is always necessary to integrate
subject-matter knowledge
and methodological knowledge.

valid & relevant for human health

[when we aim at making causal inferences

when we really aim at making causal inferences
valid & relevant for human health; e.g.,
to assess clinical effectiveness or population impact.

when data, technology or methods in themselves are just means, not ends. ]

when we really care about human health
these are concepts / frameworks
that we must know and apply.

how much do I know?

L how much do I care?

{_:-- somehow, I must care.

Miquel Porta - IEA Webinar - 9 April 2026
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one of the top 10+
contemporary terms / concepts...

COLLIDER A variable directly affected by two or more other variables (“parents” of the
variable) in the CAUSAL DIAGRAM;!234100101209242243 ¢ o a variable that is the common
effect of an exposure and an outcome. In the following “inverted fork” X — C <Y
the arrow represents a direct effect of the tail variable on the head variable; C is then a
collider on the X-C-Y pathway in the graph. Conditioning on a collider (i.e., controlling
for the collider through stratification, restriction, or adjustment) will tend to induce a
noncausal association (often referred to as collider bias) between the parent variables
(i.e., the shared direct causes) of the collider.

See ¢ 5
COLLIDERIBIAS: e COBLIDER Source: A dictionary of epidemiology. 6th. edition (2014).

The definition was already present in the edition of 2008,
17 years ago.

DAG (DIRECTED ACYCLIC GRAPH) See CAUSAL DIAGRAM.

DICTIONARY

These are truly basic (and not new) methodological t erms:
COLLIDER o
M-BIAS Epidemiology
BACK-DOOR PATH
CAUSAL DIAGRAM e
COLLAPSIBILITY Miquel Porta
OVERADJUSTMENT
Simpson’s paradox***
Berkson’s bias***

Fifth Edition

***Eor some terms, definitions have changed.
Even for RATE, for RISK FACTOR... 2008

try it > http://www.oxfordreference.com/view/10.1093/acref/9780199976720.001.0001/a&280199976720
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CAUSAL DIAGRAM (Syn: causal graph, path diagram) A graphical display of causal relations
among variables, in which each variable is assigned a fixed location on the graph
(called a node), and in which each direct causal effect of one variable on another is
represented by an arrow with its tail at the cause and its head at the effect."”” Direct
noncausal associations are usually represented by lines without arrowheads. Graphs
with only directed arrows (in which all direct associations are causal) are called directed
graphs. Graphs in which no variable can affect itself (no feedback loop) are called

LOW BIRTH WEIGHT PARADOX The observation that low birth weight infants btsrsmokers have a lower
risk of infant mortality than low birth weight infiés born to nonsmokers. The observation can be
explained bycoLLIDER-stratification bias, which is introduced by restirig the analysis to infants with
low birth weight. Among low birth weight infantd,they were not exposed to tobacco, then they are
more likely to be exposed to other causes of lathlweight, such as birth defects. If these otlzises
of low birth weight are associated with an increfassk in infant mortality, then the risk of infant

acyclic. Methods have been developed to determine from causal diagrams which sets of mortality would appeaf high gmong low birth wglgklhnts born to nonsmokers compared 'FO those born

variables are sufficient to control CONFOUNDING and for when control of variables leads to smokers. The low birth weight paradox may ineobxposures other than maternal smoking, such as

{0 BIAS, 123484101.209210 race or multiple versus single pregnancies; thegtalre a similar underlyingAUSAL STRUCTURE

This type ofPARADOX arises when adjusting for any variable affected by the exposuremfsnt
A similar structure may explain the “obesity pargjohe observation that among individuals with tiea
conditions, patients with excess weight have betientality outcomes than patients of normal weight.

L A ) ¢
/ Smoking —»| Low bixth —— Mortality
u

A dictionary of epidemiology. 6th. edition (2014).

weight

Causal diagram repr
factor L. Graph theo

tcome Y, exposure A, their unmeasured common cause U, and risk
sed to show that data on L are sufficient to eliminate the confounding,

caused by the presen the effect of A on Y. U
Causal diagram representing selection bias arising from loss to fov-up. The Causal diagram representing the low birth weight paadox. Collider-
relationship between type of chemotherapy and mortality will be biakeskito stratification bias is introduced when evaluating telationship between
follow-up is differential with respect to treatment (€.g., one type of cfiaragy has maternal smoking and infant mortality among lovitbiveight infants
increased risk of side effects, which affects loss to follow-up) and a ohtiee d . | birth iah lid@his i d h
outcome (e.g., existing comorbidities increase the risk of mortalihyatso increase F'e _to restrictrion to low 'rt_ weight, a (_:0 ! _'s Introduces the
the risk of side effects, which in turn affects loss to follow-up). Helecton bias biasing path: maternal smoking to low birth weight) (a common cause
arises from conditioning not on a collider itself but rather on a variablésthat between low birth weight and infant mortality, elgrth defects) to infant
downstream of @OLLIDER. mortality.
: Low birth
Type of Side ,| Lossto ; Smoking —» . —— Mortalit;
chemotherapy effects !Urtallty g weight y
Comorbidities /
A dictionary of epidemiology U
7th. edition (2026) A dictionary of epidemiology. 7th. edition (2026).
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BERKSON’S BIAS A form of SELECTION BlASthat arises when the variables whose associationder
study affect the selection of subjects into thelgtit is a particular concern in hospital-basediis,
especially when prevalent or previously diagnoseses are not excluded. (...) In Berkson’s original
example, hospitalization is@LLIDER for two or more diseases whose prevalences arpémdient in
the population, but for which different fractiontbe population are hospitalized. The selectiarcpss
into the hospital is such that a hospital-based-casitrol study inevitably yields an associatiotwaen
prevalent diseases. ThausAL STRUCTUREOf Berkson’s bias is the same of all biases due to
conditioning on a collider.

Among hospitalized patients, hip fracture and mydied infarction may be associated because botHitions affect
the probability of hospitalization. There is a dise-disease association because hospitalized fgatithout a hip
fracture are more likely to be hospitalized foresthonditions, such as a myocardial infarctionsTiias can be
extended to an exposure-disease association: erasithse-control study of postmenopausal estrogemnd
myocardial infarction; if hospitalized patients kwhip fractures are oversampled as controls, theretwill be a
non-causal association between postmenopausafjesttse and myocardial infarction due to stratificeon a

collider.
Hip
fracture

Source: A dictionary of epidemiology. /

7th. edition (2026). Author: Joy Shi. Postmenopausal Myocardial —
s s — Hospitalization
estrogen use infarction

and Int J Epidemiol 2014.

M-BIAS Bias in the association between exposure (E) and dig@sarising from stratifying or
restricting on aOLLIDER (C) in an “M pattern” within the underlyingAusAL STRUCTURE(in which
there is a common cause (A) between C and E, aothenon cause (B) between C and D). It is called
“M” because of the M shape of the correspondingSAL DIAGRAM when the events are temporally
arranged from top (earliest) to bottom (latest)erehC is a collider on trACKDOOR path from E to D
passing through A, C and B. Like other collidegsfication biases anSELECTION BIASES M-bias arises
from adjustment for a variable C that numericalhaves like a classicabNFOUNDER(in that the effect
estimate changes upon adjustment for C). (...)

An analysis which stratifies on the number of hezdte service encounters (C), a collider, woultbiice bias due to
the open path: flu vaccine (E) to healthcare-segkighavior (A) to number of healthcare service enters (C) to
frailty (B) to hospitalization for fall-related injy (D).

A dictionary of epidemiology. 7th. edition (2026).

Healthcare-
seeking behavior (A) \
Number of healthcare Flu Hospitalization for
service encounters (C) vaccine (E) fall-related injury (D)

Frailty (B) /'/
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BACKDOOR (BIASING PATH ) A path on aCAUSAL DIAGRAM from the
exposure to the outcome that begins with an armiwting into the
exposure. If control is not made for a variablehmnpathcONFOUNDING will
be introduced.

Causal diagram representing a backdoor path between thexposure (alcohol intake)
and the outcome (mortality).

Thebackdoor path, from alcohol intake to age to mortalityinduces a non-causal
association between alcohol intake and mortality due to confounding by age.

Age —» intake — Mortality

Source: A dictionary of epidemiology. 7th. editig@®26). Author: Joy Shi.

TREATMENT -CONFOUNDER FEEDBACK A situation in which a time-
varying confounder is affected by (or shares comoarses with)
previousTREATMENT. For example, when evaluating the effect of
antiretroviral therapy on mortality, CD4 cell cousita time-varying
confounder affected by previous use of antiretal\thierapy.
G-METHODS are required to validly estimate causal effecthien
presence of treatment-confounder feedbSek. alsaIME-VARYING
TREATMENT.

TREATMENT In contemporary methodology, a synonymouseik®OSURE
andINTERVENTION. See alseATROGENESIS SUSTAINED TREATMENT
STRATEGIES TIME-FIXED TREATMENT.

A dictionary of epidemiology. 7th. edition (2026).
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GENERALIZABILITY The degree to which results of a study may apply. be relevant. or be extended

to populations or groups that include individuals who were eligible for but did not

participate in the study. Contrast with TRANSPORTABILITY. which assesses the extension of

to individuals who may not have been eligible for the original study. In etiological

A DICTIONARY OF
EPIDEMIOLOGY

research. assessing generalizability is not a mere statistical process. in nature: rather. it
must integrate theory. judgment. and evidence external to the study (e.g.. available
knowledge on biological, clinical. or social mechanisms linking an exposure to an

outcome). Inferences may partly be subjective. but not arbitrary. REPRESENTATIVENESS of

the study sample may enhance generalizability in studies with strong descriptive
components: yet. knowledge of subject matter. context and study conditions enables
generalization in studies of etiologic nature that are not based on a representative sample.
Scientific and statistical inferences build on different types of logic.!-382830:522:324 Gee also

VALIDITY.

Source: A dictionary of epidemiology. 7th. editigsiew York: OUP, 2026).

TRANSPORTABILITY The degree to which the results of a study may be extended to a target

population that includes individuals who may not have been eligible for the original

study.323-524 Contrast with GENERALIZABILITY, which expr

the degree to which
findings may be applicable to individuals who were eligible for but did not participate in

the original study.

2. EXTERNAL VALIDITY The degree to which results of a study may apply. be generalized

A DICTIONARY OF
EPIDEMIOLOGY

or transported to populations or groups that did not participate in the study. A study is
externally valid if it allows unbiased inferences regarding some other specific target

population beyond the subjects in the study. May refer to GENERALIZABILITY of results to

MIQUEL P

populations or groups who are eligible for but did not participate in the original study.
Ior TRANSPORTABILITY of results to populations or groups which include individuals who

are not eligible for the original study.

Valid conclusions about the internal and external validity of a study require wisdom and
rigor to apply expert judgment based on knowledge of the subject-matter and of
methodology. 1-+8:11.65.107.120.289.457.524 See also BIAS: GENERALIZABILITY
REPRESENTATIVENESS: TRANSPORTABILITY.
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IMMORTAL TIME A period during which, by study design, a
person cannot develop an outcome of interest. €nemgtion of
“immortal time” is the result of an incorrestuDY DESIGN

TIME ZERO In aRANDOMIZED TRIAL, thefime at which
evaluation of theELIGIBILITY CRITERIA, RANDOMIZATION, andstart
Of FOLIOW-UP OCCUr. INTARGET TRIAL emulation misalignment of
these'three components of time zero can resultimoirtal time or

selection bias.

A dictionary of epidemiology. 7th. edition (2026).

A Structural Description of Biases

That Generate Immortal Time Epidemiology 2025
Miguel A. Hernan,** ®Jonathan A. C. Sterne,«*< ®Julian P T. Higgins,c ®lan Shrier;
Abstract: Immortal time may arise in survival analyses when indi- Sonia Herndndez-Diaz
viduals are assigned to treatment strategies based on post-eligibility
information or selected based on post-assignment eligibility criteria.
Selection based on eligibility criteria applied after treatment assign-
ment results in immortal time when the analysis starts the follow-up “.. what is fascinating is that

at assignment. Misclassification of assignment to treatment strate- immortal time" doesn't exist in the
gies based on treatment received after eligibility results in immor- data. Rather, we generate immortal
tal time when the treatment strategies are not distinguishable at the time when analyzing the data

start of follow-up. Target trial emulation prevents the introduction incorrectly. “

of immortal time by explicitly specifying eligibility and assignment
to the treatment strategies, and by synchronizing them at the start of
follow-up. We summarize analytic approaches that prevent immor-
tal time when longitudinal data are available to emulate the target
trial from the time of treatment assignment. The term “immortal time
bias™ suggests that the source of the bias is the immortal time, but
it is selection or misclassification that generates the immortal time,
leading to bias.

Talk :“How to make people immortal
and why it's not a good idea:
improving causal analyses of
healthcare databases”. ”

Tue., October 14 at 4pm.

To register:
https://survey.ki.se/Survey/44292
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FIGURE 1. Survival curves from a follow-up study based on all data (A), on data restricted to those who survive at least 3 months
with follow-up starting at assignment (B), and on data restricted to those who survive at least 3 months with follow-up starting
at 3 months (C).

Per-Protocol Analyses of Pragmatic Trials First, data from participants should not be

censored when they stop treatment for clinical

Miguel A. Hernadn, M.D., Dr.P.H., and James M. Robins, M.D. reasons.

N ENGL ) MED 2017
Second, data from participants should be

censored when it is no longer certain that they

are receiving treatment.
The validity of both intention-to-treat and per-
protocol effect estimates requires correct adjust-
ment for selection bias due to differential loss to
follow-up.® Moreover, the validity of per-protocol
effect estimates also requires correct adjustment
for confoundmg due to incomplete adherence to because participants who adhere to the protocol
the assigned treatments or use of offprotocol ;4 those who do not adhere generally differ with
concomitant therapies. Because both adherence  respect to prognostic factors, a per-protocol analy-
and loss to follow-up may be influenced by social s that censors patient data at the time of nonad-
and clinical factors that occur after randomiza-  herence must adjust for prerandomization and
tion, postrandomization prognostic factors that pre-

dict adherence.

Third, adjustment should be made for con-
founding due to incomplete adherence. A naive
per-protocol analysis, that is, one with no adjust-
ment for confounding, will be valid only if adher-
ence occurred completely at random.* However,
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Per-Protocol Analyses of Pragmatic Trials  Miguel A. Hernan, M.D., Dr.P.H., and James M. Robins, M.D.

Original analysis of the placebo effect Updated analysis of the
Linear regression with stratified estimates placebo
i « Logistic regression with
standardized estimates
« Improved adherence
definition
« g-Methods

Adherent

atints
wmbo{: w b
Nonadherent

patients

Adjusted 5-Ye M
(Percenta

Development of g-methods

i i
H i
| |
t e - — — — t
1580 198 1990 2000 2010 2015

196 1970 1977

Figure 1. Adjusted Difference in 5-Year Mortality between Patients Who Adhered to Placebo and Those Who Did
Not in the Coronary Drug Project Randomized Trial.

An intention-to-treat analysis of the Coronary Drug Project randomized trial (performed between 1966 and 1975)
showed no difference in S-year mortality between patients who received the active treatment (clofibrate) and those
who received placebo. In 1980, a post hoc analysis showed that, in the placebo group, mortality among partici-
pants who adhered to placebo throughout the study was lower than mortality among those who did not adhere,
even after adjustment for multiple baseline factors. Because placebo cannot affect mortality, the difference in mor-
tality in the placebo group was interpreted as evidence that comparisons between patients who adhere to a regi-
men and those who do ot are inherently biased. An updated analysis performed in 2015 used logistic regression,
decoupled the definitions of adherence and loss to follow-up, used ization to adjust for

covariates, and used g-methods to adjust for postrandomization covariates.!® In the updated analysis, the differ-
ence in 5-year mortality between the patients who adhered to placebo and those who did not was estimated to
decrease from 9.4 percentage points in the 1980 analysis to 2.5 percentage points in the 2015 analysis.

N ENGL) MED 2017

the analysis was
designed to be analogous to the original analysis
except that it used logistic regression (rather than
linear regression) for the binary mortality out-
come, decoupled the definition of adherence and
loss to follow-up, used standardization to adjust
for prerandomization covariates, and used inverse-
probability weighting to adjust for postrandom-
ization covariates.

N

huge progress has been made
in the past 45 years.

J. chron. Dis. 1967, Yol. 20, pp. 637-648. Pergamon Press Ltd. Printed in Great Britain

EXPLANATORY AND PRAGMATIC ATTITUDES IN
THERAPEUTICAL TRIALS

DANIEL SCHWARTZ and JOSEPH LELLOUCH

Unité de Recherch isti Institut
94 Villejuif, France

(Received 6 January 1967; in revised form 24 March 1967)

Schwartz D, Flamant L, Lellouch LT'essai therapéutique chez 'homme

Paris: Flammarion, 1970, 1981.
English translation of the 1st French editi@inical trials.
London: Academic Press, 1980.

| de la Santé et de la Recherche Medicale,

ancient, relevant issues.
study them. learn. think.
and study how much
progress has been made
in the past 70-30-10 years.
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OBSERVATIONAL ~ sTUDY (Syn: nonexperimental study) A study that does not
involve any intervention (experimental or otherwise) on the part of the
investigator,!369252630-42197239260270212.795 A study with RANDOM ALLOCATION of treatments
or other exposures is inherently experimental or nonobservational. Observations are
not just a haphazard collection of facts: in their own way, observational studies must
apply the same rigor as experiments, and vice versa.?’'?’* Many important preclinical.
clinical. and epidemiological studies (and studies in other branches of science) are
completely observational or have strong observational components.'”! Dismissive
attitudes toward observational research have a weak scientific basis. In the health,
life, and social sciences—and in other sciences as well —there has long been a fruitful
dialectic tension between observation and experiment: facts and reasons: actions,
explanations, mechanisms,'369203%426383101201 2036364179500 Often, observational and
experimental studies on the apparently same issue actually answer different questions:
for example, a randomized clinical trial will compare women allocated to hormone
replacement therapy (HRT) and women allocated to another therapy or a placebo, and
perform an INTENTION-TO-TREAT ANALYSIS, Whereas an observational study will compare
rather different women (than those included in a RCT) who were actually exposed
to HRT and women exposed to other therapies or none: characteristics of subjects,
context, exposures. timing, confounders, and interactions are just six of the many
reasons that usually make different designs answer different questions. Also, different
designs have different strengths and weaknesses to help make decisions and cAusaL
INFERENCES. Some observational studies may be analyzed as experiments; and some
experiments, as observational studies.>**% See also CASE REPORTS: CLINICAL STUDY.

a1

TABLA 1. La del pi en un yo clini actitudes explicativa y pi o
l [[__Actitud explicativa ] [ Actitud pragmatica ]

Obijetivo y pregunta principal Mejorar los conocimientos, comprension; Mejorar las ) i

eficacia. ¢ Es eficaz, por qué, como? ¢ Es mas efectivo que lo habitual, es mas
aceptable para los pacientes, vale la pena
cambiar?

Ci de izaci Experi «de io» (p. e., dosis Parecidas a las reales, «de consulta» (p. e.,
fijas, i i isti dosis ajustables, seguimiento habitual); énfasis
énfasis en igualar los tratamientos, para conocer en optimizar los tratamientos, para escoger el
los efectos especificos. mas interesante.

Criterios de inclusion Estrictos Amplios

Sujetos

F i ; los mas aquellos a los que se
para detectar un efecto biolégico. extrapolaran los resultados.
Tratamiento del grupo control

Farmaco o placebo. El habitual: farmaco, placebo o abstencion.

Criterios de valoracion Enfasis en los de significacion biolégica Duracién y calidad de la vida
(p. e., regresion del tumor, hipocolesterolemia); (p. e., supervivencia, efectos indeseables,
pocos, objetivos y por laboral); r

subjetivos, analizados en conjunto.

Modo de comparacion Pruebas estadisticas convencionales. Pruebas de andlisis de decisiones.
6n sobre jos ADICTIONARY OF
cor
(mas p si EPIDEMIOLOGY

i no
la respuesta a la pregunta principal es positiva).

Repercusiones Extrapolacion a la practica habi\ual no D

ala

mas p
pregunta principal es negativa).

M. Porta Serra. — ATENCION PRIMARIA - Vol. 2, Nam. 2, 1985

The NEW ENGLAND vl 303

EXPLANATORY ¢> PRAGMATIC STUDIES JOURNALof MEDICINE Oct. 30, 1959

OBSERVATIONAL <¢» EXPERIMENTAL STUDIES
INTENTION-TO-TREAT (ITT) ¢> PER PROTOCOL
RATE, RISK RATIO, BIAS, SELECTION BIAS,
RESIDUAL CONFOUNDING,

CUMULATIVE & DENSITY SAMPLING,

INFLUENCE OF ADHERENCE TO TREATMENT AND RESPONSE OF CHOLESTEROL ON
MORTALITY IN THE CORONARY DRUG PROJECT

Tue CoroNary DrRuc Project REsearcH GRoup

A DICTIONARY OF

OPEN POPULATION, CAUSAL NULL,

CAUSAL INFERENCE, STANDARDIZATION,
OVERADJUSTMENT, COLLIDER, M-BIAS,
CAUSAL DIAGRAM, INSTRUMENTAL VARIABLE,
NEGATIVE CONTROLS, G-ESTIMATION,
INVERSE PROBABILITY WEIGHTING,
IDENTIFIABILITY, POSITIVITY, IGNORABILITY,
COLLAPSIBILITY, EXCHANGEABLE,

MARGINAL STRUCTURAL MODELS, RISK SET,

EPIDEMIOLOGY

MIQUEL PORTA

MENDELIAN RANDOMIZATION,

COUNTERFACTUAL OUTCOME, POTENTIAL OUTCOME,
SAMPLE SPACE, FALSE DISCOVERY RATE,
DYSREGULATION.

OXFORD.

Oxford University Press, 2014

try it > http://www.oxfordreference.com/view/10.1093/acref/9780199976720.001.0001/a&280199976720

Abstract The Coronary Drug Project was carried out
to evaluate the efficacy and safety of several lipid-
influencing drugs in the long-term treatment of coro-
nary heart disease. The five-year mortality in 1103 men
treated with clofibrate was 20.0 per cent, as com-
pared with 20.9 per cent in 2789 men given placebo
(P = 0.55). Good adherers to clofibrate, i.e., patients
who took 80 per cent or more of the protocol
prescription during the five-year follow-up period,
had a substantially lower five-year mortality than
did poor adherers to clofibrate (15.0 vs. 24.6 per cent;

Good adherers to clofibrate

P = 0.00011). However, similar findings were noted in
the placebo group, i.e., 15.1 per cent mortality for
good adherers and 28.3 per cent for poor adherers
(P = 4.7x10-'¢). These findings and various other
analyses of mortality in the clofibrate and placebo
groups of the project show the serious difficulty, if
not i ibility, of 9 efficacy in
subgroups determined by patient responses (e.g., ad-
herence or cholesterol change) to the treatment pro-
tocol after randomization. (N Engl J Med. 1980;
303:1038-41.)

ancient, relevant issues.

had a substantially lower five-year mortality than
did poor adherers to clofibrate (15.0 vs. 24.6 per cent;
P = 0.00011). However, similar findings were noted in

the placebo group, i.e., 15.1 per cent mortality for

good adherers and 28.3 per cent for poor adherers

(P = 4.7x10-18),

study them. learn. think.
and study how much
progress has been made
in the past 70-30-10 years.
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5-year Mortality (®)

303
Oet. 39, mow yol.

Clofibrate Placebo
(n=1.065) (n=2.695)
TOTAL 18,2 19,4

S5-year Mortality (8)
Figures adjusted
for 40 baseline characteristics

Clofibrate Placebo
TOTAL 18,0 19,5
¢ <so® 22,5 25,8 («Poor adherers» had slightly more
C >80% 15,7 16,4 risk factors at baseline)

* Adjusting for baseline characteristics «explaiitigeb>.

* |tis difficult to identify predictors of responsef adherence.

* Itis NOT CORRECT to evaluate treatment efficacy
in subgroups determinedby patient responses to the treatment prota
(e.g., adherence or cholesterol chame] ER randomisation.

* Only comparisons between groups defined BEFOREomightion are WLID.

* Make sure that patients who will be randomized waicept any of the psible
treatments; when signing informed consent, alwaferie randomization.

S5-year Mortality (8)
Figures adjusted
for 40 baseline characteristics

Clofibrate Placebo
TOTAL 18,0 19,5
¢ <go® 22,5 25,8 («Poor adherers» had slightly more
C 2808 15,7 16,4 risk factors at baseline)
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Murray and Hernan Trials (2018)

Improved adherence adjustment
in the Coronary Drug Project

Background: The survival difference between adherers and non-adherers to placebo in the Coronary Drug Project
has been used to support the thesis that adherence adjustment in randomized trials is not generally possible and,
therefore, that only intention-to-treat analyses should be trusted. We previously demonstrated that adherence
adjustment can be validly conducted in the Coronary Drug Project using a simplistic approach. Here, we re-
analyze the data using an approach that takes full advantage of recent methodological developments.
Methods: We used inverse-probability weighted hazards models to estimate the 5-year survival and mortality
risk when individuals in the placebo arm of the Coronary Drug Project adhere to at least 80% of the drug
continuously or never during the 5-year follow-up period.

Results: Adjustment for post-randomization covariates resulted in 5-year mortality risk difference estimates
ranging from = 0.7 (95% confidence intervals (Cl), —12.2, 10.7) to 45 (95% Cl, — 63, 153) percentage points.
Conclusions: Our analysis confirms that appropriate adjustment for post-randomization predictors of adherence largely
removes the association between adherence to placebo and mortality originally described in this trial.

huge progress has been made
in the past 20-10 years.

JAMA. 2025;334(12):1084-1093.
JAMA | Special Communication 02)

Transparent Reporting of Observational Studies
Emulating a Target Trial-The TARGET Statement

Aidan G. Cashin, PhD; Harrison J. Hansford, BSc (Hons); Miguel A. Hernan, MD; Sonja A. Swanson, ScD;
FINDINGS The 21-item TARGET checklist is organized into 6 sections (abstract, introduction,
methods, results, discussion, other information). TARGET provides guidance fon_

‘observational studies of interventions explicitly emulating a parallel group, individually
randomized target trial, with adjustment for baseline confounders Key recommendations are
to (1) identify the study as a_ (2) summarize the
_mulating atarget trial, (3) cIearIy_target trial
-(ie, the causal estimand, identifying assumptions, data analysis plan) and_
and (4) report_obtained

_ and findings from additional analyses to assess the sensitivity of the
estimates to assumptions, and design and analysis choices.
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: - . JAMA. 2025;334(12):1084-1093.
Table 1. Glossary of Terms Commonly Used in Studies Emulating

a Target Trial®
Target trial A methodological framework for causal inference from
framework observational data, which applies the design principles of

randomized trials. This involves designing observational
analyses to explicitly emulate a hypothetical pragmatic
randomized trial that would answer the question at hand: the
target trial. The framework has 2 components: specification of
the target trial and mapping that target trial to the data
(emulation).

Confounding Confounding occurs when groups receiving different
treatment strategies differ in their distribution of prognostic
factors at time zero.'” When there is confounding,
differences in the outcome distribution between treatment
groups may be explained by differences in prognostic
factors rather than differences in treatment. A key concern
for target trial emulation is whether some confounding
bias remains after adjustment for measured
confounders.

THE CLINICAL TRIAL

A. BRADFORD HILL Ph.D. D.Sc.

Professor of Medical Statistics
London School of Hygiene and Tropical Medicine

Honorary Director, Statistical Research Unit
Medical Research Council

ancient, relevant issues.

study them. learn. think.
Aims and ethics é dv h h
The construction of groups and study how muc
The treatment progress has been made

Measuring the results f
Resoming tHe reviills in the past 70-30-10 years.

General conclusions
References

»British Medical Bulletin
GH ST L) 2278282

Imperfect contrasts

NAVA W -
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The New England
Journal of Medicine

Volume 247 JULY 24, 1952 Number +

THE CLINICAL TRIAL*
A. Braororn Hiry, C.B.E, D.Sc., Pu.D.

LONDON, ENGLAND

The New England
Journal of Medicine

Copyright, 1953, by the Masachusetts Medical Society

Volume 248 JUNE 11, 1953 Noberod

OBSERVATION AND EXPERIMENT*
A. Braororo Hiui, C.B.E., D.Sc.,, Ph.D.i

LONDON, ENGLAND

We must, I believe, invariably

return to man

for the final proof or proofs.

Sir Austin Bradford Hill
Observation and experiment
N Engl ] Med 1953
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BESTISH MEDICAL JOURNAL W

Lunss 287 24-31 pecrveer 1983

A pilot in the first world war fm% T )

AUSTIN BRADFORDHILL 33, 3¢ LJ!L)&L [y Prmd ] (73
‘ wift

hool, in the Essex villsge of that

M el Torta wnks o5

II\M A Center to

CAUSA@ Learn What Works

my luck with the Navy. So T we

90,032 |earners enrolled

a great course:

good car was close
There I was, unde

https://hsph.harvard.edu/research/causalab,

https://miguelhernan.or

https://miguelhernan.org/whatifbook

SIR AUSTIN BRADFORD HILL

The C-Word: Scientific Euphemisms Do Not

UnsE 2R7 24-31 pEcsvBER 1083 Improve Causal Inference From Observational
To Qv Mgl Torta wnks €% Data Am J Public Health. 2018 Miguel A. Hernan

A Second Chance to Get
Causal Inference Right:
A Classification of Data
Science Tasks

Miguel A. Hemdn, John Hsu, and Brian Healy CHANCE VOL. 32.1, 2019
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The C-Word: Scientific EUphem'SmS Do Nf)t EXCHANGEABILITY (Syn: exogeneity) Independence between the observed treatment
Improve Causal Inference From Observational andPOTENTIAL OUTCOMES(outcomes under alternative treatment levels).
Data Am J Public Health. 2018 Miguel A. Hernan Two groups are exchangeable with respect to certain variables if m@upership labels

. s can be interchanged (exchanged) without altering any probabilityngaténvolving
causation. The analysis of the However, the association mea- the variables.
shsstvationl studyis neassily sures from randomized trials Suppose two groups A and B are exchangeable vétiers to theiPOTENTIAL OUTCOMES Then the
associational, even though the goal cannot be given a fiee pass. Al- probability that group A has a better outcome thanup B when A is exposed and B is not is equal to

of the observational study is causal. the probability that group B has a better outcohaa tgroup A when B is exposed and A is not. Here,

exchanging A and B does not change the probabifithe statement, or the probability of any other
statement involving A, B, their exposures, andrtbetcomes.

Exchangeability implies that r@dONFOUNDINGIs present. Groups can also be
conditionally exchangeable if there is RBSIDUAL CONFOUNDING in this case, their
exchangeability is conditional on adjusting for the set of measured confoundhens. W
the treated and the untreated are exchangeable, we may sagetmaent is
exogenousand thus exogeneity is used as a synonym for exchangeability.

" - though randomization eliminates
Interestingly, the same is true - . .
. ik systematic confounding, even
of randomized trials. All we can . 5 ’
5 = . . a perfect randomized trial only
estimate from randomized trials . o
o i provides probabilistic bounds on
data are associations; we just feel - . —
. — : random confounding”—as re-
more confident giving a causal . i
: . . flected in the confidence interval
interpretation to the association ) o
; of the association measure—and
between treatment assignment . - N
5 many randomized trials are far
and outcome because of the ex- G .
o 2 rom perfect.
pected lack of confounding that pertect
physical randomization entails. A dictionary of epidemiology. 7th. edition (2026).

I‘l\‘ INSIDE THE SEVENTH EDITION OF THE

= I . COLLAPSIBILITY Equality of stratum-specific effect measures wité t
W’ DICTIONARY OF EPIDEMIOLOGY: unstratified (if no confounding) or standardizefief measure. In early
International Epidemiological Association THE FUTURE OF EPIDEMIOLOGY papers, |aCk Of CO”apS'b'“ty was Sometlmes |ne0“y equated W|th

CONFOUNDING, but non-collapsibility is not a bias, just the egfed result
of using a non-collapsible effect measure (sucinasDS RATIOOr a
hazard ratio).

Thank you very much
for your kind attention.

The language of epidemiology in science and society.

https://a.co/d/03paNpk0

Miquel Porta, MD, MPH, PhD o\ Hospital del Mar
https://linktr.ce/mporta Research Institute
: ’ Barcelona A dictionary of epidemiology. 7th. edition (2026).
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SIGNIFICANCE, CLINICAL Importance, RELEVANCE, or meaning for the care of individuals, who
often are—in clinical research—patients. A difference in effect size considered to be
important (e.g.. by a patient or a professional) in medical decisions regardless of the
degree of statistical significance. statistical significance can never be taken to equal
clinical significance. For example. when large numbers of subjects are studied, some
differences will be statistically significant even if their magnitude or size is small: hence

Causal diagram representing instrumental variable Z exposure A,
outcome Y and unmeasured common cause Whstrumental variable
analysis can estimate the effect of exposure Autoamne Y even in the
presence of unmeasured variables U.

they will be of little importance for patient care. Conversely. when small numbers of
subjects are studied, some differences will not be statistically significant even if their
magnitude is large: hence they may be of importance for patient care.!36925:2638.58.91.202.203,
225 See also MINIMALLY IMPORTANT DIFFERENCE.

The 3 instrumental conditions can be evaluateercausal diagram:
1.- Z is associated with A through the direct arfoom Z to A,
2.- Z affects Y only through A, and
3.- There are no common causes between Z and Y.

(...) A DICTIONARY OF

Z A Y EPIDEMIOLOGY

MIQUEL PORTA

A dictionary of epidemiology. 7th. edition (2026). IEA. A dictionary of epidemiology. 6th. edition (2014).

RELEVANCE
1. The importance for existing ideas or practicdse degree to which
study, program, policy, or organization should tle¢ically change or
can actually influence knowledge, beliefs, ideasfuales, decisions,
actions, policies, structures, procedures, teclasigor processes of al
sorts (social, cultural, political, organizationahdividual, medical, A DICTIONARY OF
biological, etc.). EPIDEMIOLOGY

In epidemiology, a relevant study or program mayhe thaimakes ¢
practical or a theoretical contribution to the itiécation,
characterization, understanding, or solution of ablip health, MIQUELPORTA
environmental, social, clinical, biological, or kewlogical problem.
EPIDEMIOLOGICAL RESEARCH usually aims at having social
environmental, or public health relevance; epidéngical studies often
also have clinical, biological, methodological, dechnological . - .
relevance. HYPOTHESIS. Often equivalent to the probability of the observed or larger degree of

association under the null hypothesis. This usage is synonymous with P vALUE.!7-101270

SIGNIFICANCE, PUBLIC HEALTH Importance, RELEVANCE, or meaning from a public health
perspective: e.g.. if exposure to an environmental factor that causes a small increase in
the individual risk of a disease is common in a population, the factor may have public
health significance or importance because of its impact on the BURDEN OF DISEASE in the
population, 1228810136642 See also STRATEGY.

SIGNIFICANCE, STATISTICAL
1. The probability of the observed or a larger value of a test statistic under the NULL

N

w

. In clinical and epidemiological researoélevances commonly used as
a synonym of importance and SIGNIFICANCE. Statistical significance
must be distinguished from clinical and public tieaignificance. A
statistically significant effect may be found instudy with a large
number of participants and yet lack clinical or jzihealth significance
(because the magnitude of the effect is small,ifistance). Hence,
statistical significance should never be assumeedqtealsignificance
and significance encompasses more than statistical significance.
Clinical studies usually aim at being clinicallgsificant, important, or
relevant for the care of patients. Sometimes, epidegical and
clinical studies are also mechanistically relevang., they produce
knowledge on mechanisms of dise4§&?2926289110120222800 g|5o

[}

. The event of the P value falling below a prespecified cutoff or ALPHA LEVEL for
declaring a result “statistically significant? typically 0.05. This event should not be
confused with clinical. public health. or scientific SIGNIFICANCE. See alsO CHI-SQUARE

A dictionary of epidemiology. 6th. edition (2014).
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CREATIVITY
1. The ability to produce ideas, knowledge, policies, and objects (including scientific
knowledge and “knowledge objects™) that are both novel or original and worthwhile
or appropriate (i.e., useful, attractive, meaningful, relevant, and valid).>"

feasibility. and precision—ideally, he.aulx
and i pﬂgty as welL An cpldcmmloglcal study reflects creativity to the extent
that it generates knowledge that is relevant. new. valid. practical. and precise.
Complexity may be a plus; it need not clash with sin

plicity and elegance. Relevance
may be social, environmental, sanitary, clinical, biological, methodological, ethical,
technological, intellectual.... Studies may blend, weave, knit, or weld such qualities
in extraordinarily different ways.

3. A_public health policy or program shows creativity when it is relevant, meaningful,
useful, and attractive for populations, persons, companies, and institutions... when
it is innovative, imaginative, simple... if effective and efficient in abating harmful
determinants of health and significantly improving important health indicators. It
may be morally and socially relevantif it increases freedom, justice, education, equity,
or social cohesion. It needs to be culturally. environmentally, and _economically

RESEARCH A class of activities designed to develop or contribute to knowledge. In applied
science, the goal is generalizable knowledge, where the latter consists of theories,
principles, relationships, products, or the accumulation of information on which these
are based that can be corroborated by acceptable scientific methods of observation,
inference, or experiment. When humans are the subjects of EPIDEMIOLOGICAL RESEARCH,
cthical review is mandatory; however, there is a blurry boundary between research,
which must undergo review, and common clinical or public health practice (e.g.,
SURVEILLANCE and epidemic control), to which the same rules may not apply, but that
still must comply with ethical requirements, 3520202

2270 See also INTEGRATIVE RESEARCH.

Source: Porta M, ed. A dictionary of epidemiologth. edition (2014).
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EPIDEMIOLOGICAL RESEARCH Scientific research among human populations and defined
groups of individuals into the frequency of occurrence, distribution and causes of
phenomena of public health, clinical, social, or biological RELEVANCE, with valid selection
of subjects and measurements, and formal CAUSAL INFERENCES on the DETERMINANTS of
such phenomena,!=59242039-923885.128202270279 See alsO CREATIVITY; INTEGRATIVE RESEARCH.

INTEGRATIVE RESEARCH Research that integrates knowledge, data, methods, techniques,

reasoning, and other scientific and cultural referents from multiple disciplines,
approaches, and levels of analysis to generate knowledge that no discipline alone
could achieve. For instance, research that integrates cultural, economic, and other

“macro-level” or contextual factors with individual factors, as in MUTILEVEL ANALYSIS;
analyses of the relationships among gene structure, expression, and function;research on
the relationships among molecular pathways, PATHOPHYSIOLOGY, and clinical phenotypes,
as in clinical pharmacology and clinical genetics; research that integrates interactions
among environmental, genetic, and epigenetic process 13.26.33,80,146,202.323.339. 411 545:799
Epidemiologyis aninherently integrative discipline, and so are many of its subspecialities,
and approaches, like CLINICAL and MOLECULAR EPIDEMIOLOGY, SOCIAL EPIDEMIOLOGY OF
ENVIRONMENTAL EPIDEMIOLOGY; DEVELOPMENTAL AND LIFE COURSE EPIDEMIOLOGY, for
instance, attempts to integrate biological and social risk processes.”* See also CLINICAL

sustainable, Creativity is an important value for epidemiology and the other health, S STUDY; HEALTH IMPACT ASSESSMENT; TRANSDISCIPLINARITY; REDUCTIONISM.
life, and social sciences.” 290482
EPIDEMIOLOGICAL RESEARCH Scientific research among human populations and defined
groups of individuals into the frequency of occurrence, distribution and causes of 1. The action or process of integrating. To integrate: to make a new whole; to combine
phenomena of public health, clinical, social, or biological RELEVANCE, with valid selection parts into a new system and get them to interact so that the system expresses
of subjects and measurements, and formal CAUSAL INFERENCES on the DETERMINANTS of functions unavailable to the parts. The organizing of elements to form a coherent
such phenomena, 5924620302 3855.125202270279 e alSO CREATIVITY; INTEGRATIVE RESEARCH. whole or system. Integration of knowledge from different scientific disciplines yields
knowledge that no discipline alone may achieve.
2. In HEALTH PROMOTION and disease PREVENTION, strategies that target several

risk factors, use multiple STRATEGIES at various levels of influence, and require
INTERSECTORAL ACTION.'?! Integration entails multiplicity (more than one RISK FACTOR,
level, sector, agent), and synergy resulting from multiplicity."”

Integration is no less crucial to science than to the functioning of postmodern societies.
Examples: quality public transportation favors integration of disabled individuals and
disadvantaged groups into society; integration of racial and ethnic minorities into the

educational system; integration of preventive services into clinical care.

25.33.426.548

Synonyms, analogies, and METAPHORs are here useful as well: integration involves and
refers to interaction, dialogue, complicity, performance, symbiosis, sharing, pooling,
porousness, amalgamation, merging, coalescing, fusing, welding, blending, weaving.

A dictionary of epidemiology. 6th. edition (2014).
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