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EPIGENETICS
EPIGENOME
EPIGENETIC INHERITANCE
INHERITANCE 
INHERITANCE, CULTURAL
DISEASES OF COMPLEX ETIOLOGY
DETERMINISM, GENETIC
GENETIZATION
GENE EXPRESSION
INTEGRATIVE RESEARCH
PLASTICITY
BIRTH COHORT
DEVELOPMENTAL ORIGINS HYPOTHESIS
DEVELOPMENTAL AND LIFE COURSE EPIDEMIOLOGY
GENETIC, CLINICAL, MOLECULAR EPIDEMIOLOGY
EMBODIMENT

Oxford University Press, 2008.
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LEAD TIME
SCREENING
GENETIC SCREENING
PRIMARY PREVENTION 
SECONDARY PREVENTION
TERTIARY PREVENTION
QUATERNARY PREVENTION
ZERO-TIME SHIFT
LENGTH BIAS
CASE FINDING
NUMBER NEEDED TO SCREEN (NNS)
NUMBER NEEDED TO TREAT (NNT)
EARLY DETECTION OF DISEASE
DETECTABLE PRECLINICAL PERIOD (SOJOURN TIME)

Oxford University Press, 2008.

13/06/2012

mporta@imim.es 4

Miquel Porta (IMIM Hospital del Mar PRBB UAB) 

prbb Group Leader Seminar · 13-06-2012

why bother?

Integrating biomarkers of internal dose 

of environmental chemical pollutants 

in basic and clinical research 

on the etiopathogenesis of human diseases

3 types of reasons  /  3 suggestions for you to thin k about (if you wish):

There are 3 strong scientific reasons to integrate biomarkers of internal dose of 
environmental factors in basic, clinical and epidemiological research on the 
etiopathogenesis of human diseases of complex etiology;

i. Most individuals accumulate complex mixtures of persistent toxic substances 
throughout the life course , both at high and low concentrations;
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iii. It may be scientifically unfounded to study mechanisms of diseases of complex 
etiology without considering environmental mixtures and the hypothesis that 
key causal processes involve contamination by toxic  pollutants 
and the ensuing accumulation of genetic and epigene tic alterations.

why bother?

ii. Knowledge on the joint effects of such ‘cocktails’ (including alterations of 
metabolic functions and gene expression) ought to be assessed more often when 
building causal scenarios that aim at being relevan t for human health ; and 

that’s why.

3 types of reasons  /  3 suggestions for you to thin k about (if you wish):

There are 3 strong scientific reasons to integrate biomarkers of internal dose of 
environmental factors in basic, clinical and epidemiological research on the 
etiopathogenesis of human diseases of complex etiology;

i. Most individuals accumulate complex mixtures of persistent toxic substances 
throughout the life course , both at high and low concentrations;

iii. It may be scientifically unfounded to study mechanisms of diseases of complex 
etiology without considering environmental mixtures and the hypothesis that 
key causal processes involve contamination by toxic  pollutants 
and the ensuing accumulation of genetic and epigene tic alterations.

We know quite a lot about
→ generalized human contamination
→ toxic effects of environmental pollutants

i. Most individuals accumulate complex mixtures of persistent toxic substances 
throughout the life course , both at high and low concentrations;

We know too little about
→ the etiopathogenesis of the most prevalent diseases .

ii. Knowledge on the joint effects of such ‘cocktails’ (including alterations of 
metabolic functions and gene expression) ought to be assessed more often when 
building causal scenarios that aim at being relevan t for human health ; and 
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OR let’s put it this way:
when you do not integrate biomarkers of internal dose of environmental factors in 
your research on the etiopathogenesis of human diseases of complex etiology,

─ you are studying ‘something’ that hardly exists (uncontaminated human beings);

─ your causal inferences are less likely to be relevant for human health; and

─ you miss causes and mechanisms of the processes that interest you
(e.g., causes of changes in gene expression, of accumulation of genetic defects).

i. Most individuals accumulate complex mixtures of persistent toxic substances 
throughout the life course , both at high and low concentrations;
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Catalonia, 2002.  % Detection & Quantification of 19 POPs  (N = 919) 
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19 POPs analysed, 19 POPs found.

Mean POPs per person: 11,3.

% of population ≥ 10 POPs: 73%

% of population ≥ 3 POPs: 100%

Porta et al. Environment International 2010

Catalonia, 2002. %Number of POPs detected per person (N = 919) 
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Porta et al. Environment International 2010

(ng/g)

p,p’- DDT     mean 46.59

median 29.33

min. 0.83

max. 1252.61

p,p’- DDE     mean 705.96

median 399.33

min. 1.17

max. 9036.01

Concentrations of p,p’-DDT, p,p’-DDE, HCB and β-HCH
in a representative sample of the general populatio n of Catalonia 
(N = 919)

(ng/g)

HCB            mean 270.79

median 159.43

min. 0.79

max. 4798.57

β-HCH         mean 158.24

median 91.93

min. 1.35

max. 2716.16

7,723 times higher

6,074 times higher

Porta et al. Environment International 2010
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i. Most individuals accumulate complex mixtures of persistent toxic substances 
throughout the life course , both at high and low concentrations;

The number of compounds detected per person may be misleading: 
it does not account for the corresponding concentrations.

Analysis of the concentration of each individual chemical , 
does not address adequately 
the accumulation of /  the contamination by
multiple chemicals.

as simple as that?

Combination effects may result from pollutants each of which produces small 
effects, if they are present in sufficiently large numbers. The existence of 
mixture effects (e.g., additive, synergistic, antagonistic) depends on the 
number of contaminants in the mixture, their respective concentrations, and the 
concentration-response curves. Two crucial factors for combination effects to 
occur are the number of chemicals and their concentrations .

→ Number of compounds detected at high concentrations

Porta M et al. Environment International 2012
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The number of compounds detected per person may be misleading: 
it does not account for the corresponding concentrations.

Analysis of the concentration of each individual chemical , 
does not address adequately 
the accumulation of /  the contamination by
multiple chemicals.

→ Number of compounds detected at high concentrations

Other factors:
■ Number of compounds analysed (...19 ...100 ...>200 ...).
■ Limits of detection, quantification, lab procedures.
■ Percentage of detection of each compound.
■ Number of compounds detected / person (distribution of).
■ Definitions of exposure categories (P75, P90...).
■ Lipid-corrected (e.g., ng/g of lipid) vs. crude (e.g., ng/mL) concentrations.
■ Population distribution of the concentrations of each POP (density plots, ‘G Rose curves’).
■ Definitions of ‘high concentrations’.

Porta M et al. Environment International 2012

The number of compounds detected per person may be misleading: 
it does not account for the corresponding concentrations.

Analysis of the concentration of each individual chemical , 
does not address adequately 
the accumulation of /  the contamination by
multiple chemicals.

Other factors:
■ Definitions of ‘high concentrations’:
─Different cutoff point for each compound (‘internal’ or population-specific cutoff points);

e.g., P90 of each compound, different in each population.
─Same cutoff point for all compounds (‘external’ or ‘universal’ cutoff points);

e.g., 500 ng/g for each and all compounds.
─ Different cutoff point for each compound (‘internal’ or ‘external’);

e.g., 500 ng/g for DDE, 100 ng/g for PCB 153, 50 ng/g for β-HCH.

→ Number of compounds detected at high concentrations

Porta M et al. Environment International 2012
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p = 0.001

45-59 years old (N=288) 60-74 years old (N=184)

18-29 years old (N=175) 30-44 years old (N=272)
Men Women 

p values derived from the Pearson Chi-Square test (two-tail)
Porta M et al. Environment International 2012

83%

48%

20%

6%

47%

i. Most individuals accumulate complex mixtures of persistent toxic substances 
throughout the life course , both at high and low concentrations;
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Porta M et al. Environment International 2012

Table 2 Frequency of subjects with high concentrations of the eight most frequently detected POPs according to different definitions 
of ‘high concentration’.

Cutoff point of ‘high concentration’ Number of the m ost prevalent POPs at ‘high concentrations’

0 ≥1 ≥2 1 to 5 6 to 8

N (%) N (%) N (%) N (%) N (%) GM (95% CI)*

Different cutoff point for each compound

≥Percentile 75 (top quart ile) 381 (41.5) 538 (58.5) 402 (43.7) 433 (47.1) 105 (11.4) 2.7 (2.6 – 2.9)

≥Percentile 80 (top quint ile) 439 (47.8) 480 (52.2) 327 (35.6) 404 (44.0) 76 (8.3) 2.4 (2.3 – 2.6)

≥Percentile 90 (top decile ) 622 (67.7) 297 (32.3) 179 (19.5) 281 (30.6) 16 (1.7) 2.0 (1.9 – 2.2)

Same cutoff point for all compounds

≥50 ng/g of lipid1 3 (0.3) 916 (99.7) 875 (95.2) 335 (36.5) 581 (63.2) 4.9 (4.8 – 5.1)

≥100 ng/g of lipid2 32 (3.5) 887 (96.5) 739 (80.4) 655 (71.3) 232 (25.2) 3.1 (3.0 – 3.3)

≥250 ng/g of lipid3 231 (25.1) 688 (74.9) 399 (43.4) 669 (72.8) 19 (2.1) 1.8 (1.8 – 1.9)

≥500 ng/g of lipid4 463 (50.4) 456 (49.6) 181 (19.7) 455 (49.5) 1 (0.1) 1.4 (1.4 – 1.5)

≥750 ng/g of lipid 608 (66.2) 311 (33.8) 92 (10.0) 311 (33.8) 0 (0.0) 1.3 (1.2 – 1.3)

. 

* GM: Geometric Mean; calculated for subjects with ≥1 of the eight most prevalent POPs at ‘high concentrations’ according to each cutoff point for ‘high 
concentration’.

1 Percentile 95 of the serum concentration of β-HCH in the US Fourth National Report on Human Exposure to Environmental Chemicals was 56.5 ng/g 
(Patterson et al. 2009; DHHS 2009).

2 Percentile 95 of the serum concentration of PCB 153 in the US Fourth National Report was 97.1 ng/g.
3 Percentile 75 of the serum concentration of p,p’-DDE in the Report on Human Biomonitoring of Environmental Chemicals in Canada was 285 ng/g (Health 

Canada 2010).
4 In the present study the median value of p,p’-DDE (the compound with highest concentrations) was 436.28 ng/g of lipid. Percentile 75 of the serum 

concentration of p,p’-DDE in the US Fourth National Report was 509 ng/g.

How many chemicals do people accumulate during thei r lifetime?

– In 9 healthy volunteers from New York a minimum of 77 chemical 
contaminants were found (out of 210 agents analysed) in the same individual; 
there were up to 106 compounds in one person .

– In a study comprising members of 13 families from 12 European countries, 
between 18 and 39 chemicals were found in any one i ndividual (of 107 
analysed); half of the subjects had ≥28 compounds detected.

– In 155 volunteers from 13 locations in the United Kingdom, up to 49 
chemicals were found in any one person (of 78 substances analysed); 
the median number was 27 , and the minimum, 9.

In a US nationally representative assessment of 268 pregnant women’s 
exposure to 163 chemicals, essentially all women were exposed to at least 
43 chemicals . 

Polychlorinated biphenyls, organochlorine pesticides, phenols, polybrominated 
diphenylethers, phthalates and polycyclic aromatic hydrocarbons were 
detected in 99 to 100% of women .

More than 300 industrial chemicals have been detected in umbilical-cord blood.
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Over 58% of the 919 participants had concentrations  in the top quartile 
of ≥1 of the 8 most prevalent POPs, and 34% of ≥3 POPs. 

Of women 60 to 74 years old 
83% had concentrations of ≥3 POPs in the top quartile; 
56% had p,p’ -DDE, HCB and b-HCH all in their respective top qua rtiles;
48% had concentrations of ≥6 POPs in the top quartile. 

Over 30% of the 919 subjects had concentrations in the top decile 
of 1 to 5 of the 8 most prevalent POPs. 

Half of the population had levels of 1 to 5 POPs >5 00 ng/g. 

Less than 4% of the 919 subjects had all 8 POPs in the lowest quartile.

Summary of findings

Porta M et al. Environment International 2012
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low dose?
low potency.
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Many of such pollutants are known to alter a range of physiological functions, 
and known or reasonably suspected to contribute to cause 
severe clinical effects and a substantial burden of disease.

3 reasons  /  3 suggestions for you to think about ( if you wish):

There are strong scientific reasons to integrate biomarkers of internal dose of 
environmental factors in basic, clinical and epidemiological research on the 
etiopathogenesis of human diseases of complex etiology;

i. Most individuals accumulate complex mixtures of persistent toxic substances 
throughout the life course , both at high and low concentrations;

It is impossible to explain on pure scientific grou nds why 

persistent organic pollutants and other environment al chemical agents 

are not integrated more deeply into basic, clinical  and epidemiological studies. 

ii. Knowledge on the joint effects of such ‘cocktails’ (including alterations of 
metabolic functions and gene expression) ought to be assessed more often when 
building causal scenarios that aim at being relevan t for human health ; and 
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Stolley PD & Lasky T. Investigating disease patterns. The science of epidemiology.
New York: Scientific American Library, 1995.

public
& private
policies

need to monitor & analyze
the investments & 
their social benefits.

need to monitor & analyze
the investments & 
their social benefits.
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(1976 to 1980)

(1988 to 1991)

Pirkle JL et al.JAMA 1994; 272: 284-291.

Geoffrey Rose (1926-1993)

The “Geoffrey Rose curves”
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“the powerful notion of causal base rates...”

“the neglect of base-rate information is a cognitive flaw...”

GENETIZATION
The process by which issues 
traditionally considered to be medical, 
but not necessarily genetic, become defined 
as problems with a strong or a single genetic 
component, or as having a genetic cause and, 
sometimes, also a genetic treatment.

The expansion of genetics into the life & health 
sciences and professions (e.g., the genetization 
of prenatal medicine, oncology, primary care).

The attribution of physiological, pathological, behavioral or social 
conditions to genetic causes, often at the expense of clinical, 
environmental, cultural, economic or social explanations.

In genetization processes ‘genetic’ is often considered synonymous of 
‘inherited’, and viceversa, thus neglecting somatic (acquired) genetic 
alterations and cultural inheritance.

13/06/2012
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“Más allá de esta metáfora algo importante está en juego: 
el papel de la cultura, de la salud pública y de las otras 

ciencias sociales, de la salud y de la vida
en la construcción social de riesgosy metáforas 

relacionadas con la genética y la salud.”
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The hedgehog, the fox 
and the magister's pox. 

Mending and minding 
the misconceived gap 

between science and the humanities.
London: Vintage, 2004.

TU investigación
¿dialoga lo necesario

con las humanidades?

TU investigación
¿dialoga lo necesario

con la fisiología humana?

TU investigación
¿dialoga lo necesario

con la medicina clínica?

3 reasons  /  3 suggestions for you to think about ( if you wish):

Many of such pollutants are known to alter a range of physiological functions, 
and known or reasonably suspected to contribute to cause 
severe clinical effects and a substantial burden of disease.

Physico-chemical characteristics, functional proper ties and clinical effects of 
many environmental agents are better known than tho se of many genetic loci.

GWAS cannot assume that genes function independentl y, 
EWAS must cope with the fact that environmental exp osures often interact. 
Neither GWAS nor EWAS can feign that genes and environmental exposures 
act individually (in the 3 facets of the expression).

ii. Knowledge on the joint effects of such ‘cocktails’ (including alterations of 
metabolic functions and gene expression) ought to be assessed more often when 
building causal scenarios that aim at being relevan t for human health ; and 
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In the past few years ∼100 studies indicated that some contaminants 
may contribute to cause components of the metabolic  syndrome, 
including type 2 diabetes . 
A few of such studies were prospective 
and largely ruled out ‘reverse causality bias’ or ‘disease progression bias’. 

The effects of some POP mixtures (immunosuppressive , oxidative, 
inflammatory, neuroendocrine, non-genotoxic, epigen etic) 
may lie beneath –and partly explain–
some intriguing disease-disease associations; 
e.g., between some cancers and obesity, diabetes or autoimmune and 
inflammatory disorders.

Analyses centred on individual pollutants may miscalculate 
clinically or socially important adverse health effects, 
potentially leading to lack of physiological & clinical coherence 
and public health relevance.

Discussions on “low dose” effects ‒some of which are real (the effects)‒,
and the “low dose hypothesis”
should also consider the findings we presented.

There is a
variety of mechanisms

through which PTS may harm
human health.

Not just endocrine disruption.

13/06/2012

mporta@imim.es 28

Miquel Porta (IMIM Hospital del Mar PRBB UAB) 

prbb Group Leader Seminar · 13-06-2012



13/06/2012

mporta@imim.es 29

Miquel Porta (IMIM Hospital del Mar PRBB UAB) 

prbb Group Leader Seminar · 13-06-2012

Impressive rediscovery of the lifelong

influence of environmental agents

on gene expression.

EPIGENETICS: 
heritable changes in gene expression
that are not regulated by 
the DNA nucleotide sequence
e.g., gene silencing by promoter 
hypermethylation or histone modification.

e.g.: Nickel, Cadmium, Arsenic: 
carcinogenicity also involves DNA 
hypermethylation and histone 
deacetylation, both of which contribute to 
heterochromatin condensation and the 
epigenetic silencing of some genes.

Impressive rediscovery of the lifelong

influence of environmental agents

on gene expression.
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Chemical exposure

Genotoxic
Damage
• Mutagenicity
• Clastogenicity
• Aneugenicity

Synthetic
hormones
& other
EDC

Dioxins
PAHs
et. al.

NFkB
ERK
JNK
p38

ROS

Apoptotic resistance

Oxidative
DNA damage

Carcinogenesis

Epigenetic
effects

AHR activation

??

ReproTox
DevoTox Proinflammation

Autoimmunity?

??

??
Toxic metals
& metalloids

PPAR activators

??

Endocrine disruption

Nongenotoxic
mechanisms

www.gettingtoknowcancer.org
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• Enzymatic induction:
procarcinogen → carcinogen.

• Alterations in DNA repair.

• Alterations of apoptosis and other
disruptions of cell-cycle checkpoints.

• Provision of a growth advantage
to mutated cells.

• Immunological alterations.

• Epigenetic effects.

Interest of paying attention to "indirect effects"
of environmental pollutants

YES, very difficult to detect
in human populations: subtle effects, 
low RR, long-term effects. But...

Attention to ‒ mechanisms
Attention to ‒ interactions
Attention to ‒ "indirect effects"

NOT negligible: 1) mechanistic interest.

2) ↑↑↑ number of individuals exposed
to environmental chemical agents.
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Epigenome:
The overall epigenetic state of a cell.
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Epigenome:
The overall epigenetic state of a cell.
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NIEHS Workshop January 11-13, 2011
very useful Tables of human studies. Available : 
http://ntp.niehs.nih.gov/ntp/ohat/diabetesobesity/W kshp/POPsAppendixEpiTableFormatted.pdf

NIEHS Workshop January 11-13, 2011
very useful Tables of human studies. Available : 
http://ntp.niehs.nih.gov/ntp/ohat/diabetesobesity/W kshp/POPsAppendixEpiTableFormatted.pdf
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Gasull M et al. Environ Sci Technol 2012

Catalonia 2002. The prevalence of diabetes increase s with Body Mass Index 
and with serum concentrations of PCBs (N = 684).

PCBs: Sum of orders of 
PCBs 118, 138, 153, 180.

All odds ratios (OR) are 
computed with Q1 and 
normal weight as the 
reference category, with 
models adjusted by age, 
sex, total cholesterol and 
triglycerides.

USA 1999-2002. The prevalence of diabetes increases  with BMI (only if 
contaminated by POPs?) and with serum concentration s of POPs (N = 2,016).

Among people with 
lower concentrations of 
the summary POPs (G1 
row), the frequency of 
diabetes did not 
increase with increasing 
BMI, and diabetes was 
very rare (even among 
people with BMI 
≥30kg/m2). 
Furthermore, the 
frequency of diabetes 
increased with rising 
concentrations of POPs, 
even among people with 
low BMI (<25).

Lee DH et al. Diabetes Care 2006
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iii. It may be scientifically unfounded to study mechanisms of diseases of complex 
etiology without considering environmental mixtures and the hypothesis that 
key causal processes involve contamination by toxic  pollutants 
and the ensuing accumulation of genetic and epigene tic alterations.

We know quite a lot about
→ generalized human contamination
→ toxic effects of environmental pollutants

i. Most individuals accumulate complex mixtures of persistent toxic substances 
throughout the life course , both at high and low concentrations;

We know too little about
→ the etiopathogenesis of the most prevalent diseases .

ii. Knowledge on the joint effects of such ‘cocktails’ (including alterations of 
metabolic functions and gene expression) ought to be assessed more often when 
building causal scenarios that aim at being relevan t for human health ; and 
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Accumulation 

of genetic & epigenetic alterations:

is a key causal process

between the environment

and the occurrence of cancer.

molecular biology ↔ molecular epidemiology
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molecular biology ↔ molecular epidemiology
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Jorge Wagensberg (Barcelona, 1948)
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Hruban RH, Goggins M, Parsons J, Kern SE. 
Progression model for pancreatic cancer. 
Clin Cancer Res 2000.

why...?

a progression model (i.e., hypothesis) for EPC:

Cases of EPC
K-ras wild-type.

Cases of EPC
with K-ras mutats. Exocrine

pancreatic

cancer

Lifestyle,

Occupation

. . .

Common

chemicals

. . .

Other?

Environ-

ment

Genetic &
epigenetic
alterations

Disease

Lancet 1999 & 2006 ...  Pancreas 2007,  Digestive Diseases & Sciences 2007,
Environment International 2007,  European J of Epidemiology 2007 ...
J Epidemiol & Community Health 1999 & 2007,   J Cinical Epidemiol 2008

(Case-case study)
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Activation

of K-ras Exocrine

pancreatic

cancer

DDE?

PCBs?

... ?
. . . ?

coffee? coffee?POPs? Other EQAs?

Environ-

ment

Genetic &
epigenetic
alterations

Disease

K-ras mutations. . .Organochlorine 
Compounds

+

X

U’’ U

U’ X

U’’’

...

U

. . .

Dietary fat?

. . .

U

+
Dairy foods?

Calcium

+
+

+
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K-ras mutations

Tobacco

Alcohol

Coffee

Tumor 
stage

Lipids

Course of disease
before blood extraction

Organochlorine 
compounds

Age & sex

Education

Social class

Occupational 
history

Chemical
& physical 

agents

Occupational 
activities Diet

Medical history
[diabetes, 

pancreatitis]

?
X

?

X

Signs and 
symtoms

…

…

?
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exaggeration
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iii. It may be scientifically unfounded to study mechanisms of diseases of complex 
etiology without considering environmental mixtures and the hypothesis that 
key causal processes involve contamination by toxic  pollutants 
and the ensuing accumulation of genetic and epigene tic alterations.

We know quite a lot about
1.→ generalized human contamination
2.→ toxic effects of environmental pollutants

3.→ If we neglect 1 & 2 less
we will improve understanding of the etiopathogenesi s (mechanisms)

control (primary prevention)
of the most prevalent diseases.

ii. Knowledge on the joint effects of such ‘cocktails’ (including alterations of 
metabolic functions and gene expression) ought to be assessed more often when 
building causal scenarios that aim at being relevan t for human health ; and 

3 reasons  /  3 suggestions for you to think about ( if you wish):

i. Most individuals accumulate complex mixtures of persistent toxic substances 
throughout the life course , both at high and low concentrations;
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THANK YOU
FOR YOUR ATTENTION

www.imim.es

Facultat de Medicina
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https://www.intramed.net/contenidover.asp?contenidoid=106526
https://www.intramed.net/contenidover.asp?contenidoid=105473
https://www.intramed.net/contenidover.asp?contenidoid=106739

La ignorancia consiste en no saber. Es posible no saber porque 
se carece de información pero también es posible no saber teniendo

información pero ignorando cuál es su significado,
su relevancia o su pertinencia, qué hacer con ella...

La información es un insumo del conocimiento,
no su definición. 

datos ≠ datos sesgados ≠ datos con validez 
≠ datos válidos y relevantes ≠ información
≠ conocimiento ≠ acciones clínicas 

y políticas públicas 
relevantes, útiles…

La idea de que todas las tecnologías son neutrales es un error.

Algunas de las nuevas tecnologías y sus usos cambian nuestros intereses:
SOBRE QUÉ pensamos y actuamos.

Alteran nuestros símbolos y herramientas: CÓMO y CON QUÉ pensamos.

Y alteran el ESPACIO personal, profesional y social EN EL QUE pensamos, 
conversamos, priorizamos, decidimos, promovemos valores, normas y conductas...

Dr. Daniel Flichtentrei

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

https://miguelhernan.org/

https://miguelhernan.org/whatifbook

a great course:

https://palaumacaya.fundacionlacaixa.org/es/p/-funciona-lo-que-hacemos-en-salud-
https://palaumacaya.fundacionlacaixa.org/es/p/los-datos-de-130-millones-de-brasilenos-mejoran-la-salud

https://www.imim.cat/media/upload//arxius/porta/2025-10-06%20jda%20episap%20new%20methods%205.pdf

https://www.youtube.com/watch?v=x9ROEARdxMo
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SCREENING.
EARLY CLINICAL DETECTION.
NATURAL HISTORY OF DISEASE.
INCUBATION PERIOD.
INDUCTION PERIOD.
LATENCY PERIOD.
PREVENTION.
RISK FACTOR. 
STRATEGY, “HIGH-RISK.”
STRATEGY, “POPULATION.”
PREVENTION PARADOX.
SIGNIFICANCE, CLINICAL.
SIGNIFICANCE, PUBLIC HEALTH
DETERMINANT, DISTAL (DISTANT).
DETERMINANT, PROXIMAL (PROXIMATE).
CASE FINDING.

prova’l→ http://www.oxfordreference.com/view/10.1093/acref/9780199976720.001.0001/acref-9780199976720
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https://www.lacentral.com/porta-miquel/epidemiologia-cercana/9788417252212
https://www.laie.es/es/libro/epidemiologia-cercana/2023352/9788417252212
https://www.amazon.es/Epidemiología-cercana-pública-oxidado-cuchillo/dp/8417252215/

https://www.lacentral.com/porta-miquel/epidemiologia-cercana/9788417252212
https://www.laie.es/es/libro/epidemiologia-cercana/2023352/9788417252212
https://www.amazon.es/Epidemiología-cercana-pública-oxidado-cuchillo/dp/8417252215/

https://www.imim.cat/media/upload//arxius/porta/2025-10-
06%20jda%20episap%20new%20methods%205.pdf
https://www.youtube.com/watch?v=x9ROEARdxMo←recording of this talk on 
YouTube
https://www.imim.cat/programesrecerca/epidemiologia/es_documentsgrecm.html
https://linktr.ee/mporta

https://palaumacaya.fundacionlacaixa.org/es/p/-funciona-lo-que-hacemos-en-salud-




