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Figure 1. Timeline of the most important epidemic/pandemic processes occurred in human and plant populations during 
1300-2021. The accumulated curves of plant/human pandemics in the same period are shown. Source: Own 
elaboration with data from cited literature.

Figura 1. Línea de tiempo de procesos epidémicos/pandémicos más importantes ocurridas en poblaciones de humanos y 
plantas durante 1300-2021. Se muestran las curvas acumuladas de pandemias vegetales/humanas en el mismo 
periodo. Fuente: Elaboración propia con datos de literatura citada.
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contagio ‘As soon as I 
became acquainted with the situation and extent of 
this irruption of cholera, I suspected some contami-
nation of the water of the much-frequented street-

Figure 3. A. Urban original map of cholera cases in London from J. Snow. B. Heat map developed using ARGIS enhancing 
that analytical interpretation. Red color indicates intense contagious activity. In yellow the main focus location. 
Source: Authors with historical data. ArcGis. https://www.arcgis.com/home/webmap/viewer.html?webmap=7523

Figura 3. A. Mapa urbano original de casos de cólera en Londres de J. Snow. B. Mapa de calor desarrollado usando ARGIS 
mejorando esa interpretación analítica. El color rojo indica una actividad contagiosa más intensa. En amarillo la 
ubicación del foco principal. 
Fuente: Autores con datos históricos.  ArcGis: https://www.arcgis.com/home/webmap/viewer.html?webmap=752

BBAA
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“Grand Prix des Sciences Physiques, proposé pour 
1857 Académie des 
Sciences

 Late Blight
Phytophthora infestans

The Potato Famine

et al

seguri-
dad alimentaria

Figure 4. Worldwide dispersal of genotypic clade FAM-1 Phytophthora infestans (in yellow) causing the epidemic in potato 
(S. tuberosum) in 1840’s, responsible for the famine in Ireland with more than 1.1 million deaths; and the genotypic 
clade US-1 of later appearance (in blue). Dotted lines indicate estimated British sea routes for 1930. Blue lines 
suggest the possible routes and years of FAM-1 dispersion to Africa and Asia. The year in each country indicates 
the record of the collection in the herbarium and star indicates place with report of the disease. Source: Saville 
and Ristaino, 2021.

Figura 4. Dispersión mundial de clado genotípico FAM-1 Phytophthora infestans (en amarillo) causante de la epidemia en 
papa (S. tuberosum) en 1840’s, responsable de la hambruna de Irlanda con más de 1.1 millones de muertos; y 
el clado genotípico US-1 de aparición posterior (en azul). Líneas punteadas indican rutas marítimas británicas 
estimadas para 1930. Líneas azules sugieren las posibles rutas y años de dispersión de FAM-1 a África y Asia. El 
año en cada país indica el registro de la colecta en herbario y la estrella indica lugar con reporte de la enfermedad. 
Fuente: Saville y Ristaino, 2021.
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Grand Prix Des Science Physiques to study 
structure formation mode, physiological role, germination and spore penetration of parasitic fungi. C. Foliar 
symptoms of potato blight. D. Phytophthora infestans spore structure. Source: A. http://www.historylearningsite.
co.uk/ireland_great_famine_of_1845.htm. B. Académie des Sciences. 1856. ‘Grand Prix des Sciences Physiques, 
proposé pour 1857.’ Comptes rendus 42: 161–163. C and D. Romero, 2004.

Grand Prix Des 
Science Physiques
penetración de esporas de los hongos parásitos. C. Síntomas foliares del tizón de la papa. D. Estructura de esporas 
de Phytophthora infestans. Source: A. http://www.historylearningsite.co.uk/ireland_great_famine_of_1845.htm. 
B. Académie des Sciences. 1856. ‘Grand Prix des Sciences Physiques, proposé pour 1857.’ Comptes rendus 42: 
161–163. C and D. Romero, 2004.
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D. Morris (1879): ‘Results of the ‘Leaf-disease Inquiry’…presented to the 
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Hemileia vastatrix (1868-1892); B. Kidney-shaped and 
granulato-verrucose spores illustrated by MJ. Berkeley (1869); C. Integration of control strategies suggested in 
1869 by ‘
observation
Berkeley (1869); C. D. Morris (1879).

Figura 6. A. Deforestación y monocultivo de cafetales en Ceylán (Sri Lanka) en el auge cafetalero 1830-1870, escenario del 
primer brote epidémico de Roya del cafeto causado por Hemileia vastatrix (1868-1892); B. Esporas ‘kidney-shaped’ 
y ‘granulato-verrucose’ ilustradas por MJ. Berkeley (1869); C. Integración de estrategias de control sugeridas en 
1869 por ‘
observation
Berkeley (1869); C. D. Morris (1879).
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business. 

H. vastatrix et al

C. arabica

C. canephora C. eugenioides
C. arabica et al

letalidad H. 
vastatrix

et al

prevenir
et al

et al  
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highly transmissible and of 
concern Omicron

https://www.gisaid.org/hcov19-variants/

It is also unclear whether 
the variant is more transmissible than Delta, says 
Moore, because there are currently low numbers 
of COVID-19 cases in South Africa

to see what this virus does in terms of 
competitive success and whether it will increase in 
prevalence

rescue support, 
stability and evolution to value chains

very fast

et 
al et al

et al
et al

et al

et al

S et al

inmuni-
dad rebaño et al

 
et al
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Public Health System

international health 
architecture... to predict, prevent, detect, assess 

coordinated manner

Epidemics and loss of pathogenic 
aggressiveness  

Malaria
Plasmodium falciparum 

P. vivax
et al

et al

et al

COVID-19: Ómicron, comunicación y negocio

altamente transmisible y preocu-
pante

https://www.gisaid.org/hcov19-variants/

 It is also unclear 
whether the variant is more transmissible than 
Delta, says Moore, because there are currently low 
numbers of COVID-19 cases in South Africa

see what this virus does in terms 
of competitive success and whether it will increase 
in prevalence

rescate apo-
yo, estabilidad y evolución a las cadenas de valor
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et al
cross-protection

vaccine

 
Citrus 

latent
et al

COVID-19: Pathogenicity and biology

prevention
et al

et al
et al et al

muy rápido

Siste-
ma Público de Salud 

arquitectura sanitaria 
internacional…para predecir, prevenir, detectar, 

de forma sumamente coordinada

Epidemias y pérdida de agresividad patogénica

Malaria Paludismo
Plasmodium falciparum  P. vivax

et al

et al

et al
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Rust: Genetic diversity, movement and 
monoculture  H. vastatrix

sensu 

et al

C. arabica

H. vastatrix C. arabica 

et al

P. infestans

et al
et al

adquisición-inyección

et 
al

vacuna

latentes  
et al

COVID-19: Patogenicidad y biología

prevención et al

et al
et al et al
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agronomic 
environmental management 

Black Death Cholera 

Rust: Epidemic impact  

et al
et al et al

Roya: Diversidad genética, movimiento y mono-
cultivo H. vastatrix

sensu

et al

C. arabica

H. vastatrix
C. arabica 

et al
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tea 

tea Camellia sinensis
,  

et al et al

tea 
C. arabica et al

tea 

et 
al et al

et al

Rust: Marshall, late epidemic intervention  
Rust , 

cryptogamic botanist 

fungologist 

P. infestans

contagio

ambiental

Peste Negra Cólera
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moulds and Uredos ... We are obliged, therefore, 
to propose a new genus

P. infestans

as the Fungus is 

inclined to try sulfhur...

prevention 
spatially 

temporal 

preventive

curves. Rust Cholera Black 
Death

contagion
1873 all, or nearly all, the estates 

in the island were attacked

Roya: Impacto epidémico

café té

té 
Camellia sinensis   , 

et al et 
al

té 
 C. arabica
et al té 

et al
et al

et al
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large-scale 
Legislative 

Council of Ceylon
remedies

prevention 
Prevention 

Flattening

momentum 

contagion

where 
careful and intelligent cultivation is pursued they 

Rust: Pathogenic spread and Epidemiological 
System

plant-pathogenic 

Epidemiological 
System host, pathogen, climate, 
management et al

Principles of plant infection

Roya: Marshall, intervención epidémica tardía
Roya, 

fungologist

it is not only quite new, but 

between true moulds and Uredos….We are obliga-
ted, therefore, to propose a new genus Hemileia 

P. infestans
as the Fungus 

inclined to try sulfhur…

prevención

espacialmente

temporalmente

preventivas

Roya: Población, contagio y aplanar curvas
Roya Cólera Peste Negra

contagio
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disease cycle 
in vivo infection 

 

degeneration of the air
contagiosis Black Death 

the air must sometimes have turned red on windy 
days contagion

et al

COVID-19. Viral spread and ‘hygienism’
Rust

preventive
et al

Public Health 
Systems

Rust: Prevention and sanitation in Marshall  
Rust

1873 all, or nearly all, the estates in the island 
were attacked

large scale
Legislative Council of 

Ceylon
remedies

prevención
Prevenir

Aplanar

momentum
aplanar

contagio

where careful 

a promising and attractive investment

Roya: Dispersión patogénica y Sistema Epide-
miológico

 

planta-patógeno

Sistema 
Epidemiológico huésped, patógeno, clima,  
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prevention 
Not the killing of the 

parasite in the infected leaves...but preventing 
its development by covering preventively the 
surface of the leaves with various substances 
capable or making spores lose their viability or, at 
least, impeding their germination
preventive

prevention 

causality 

H. vastatrix 

the 
history of all great planting enterprises teaches 
us that he who undertakes to cultivate any plant 
continuously in open culture over large areas 

et al

Prin-
ciples of plant infection

ciclo de enfermedad
in vivo contagio

degeneración del aire
contagiosis Peste Negra

the air 
must sometimes have turned red on windy days

contagio

et al

COVID-19. Dispersión viral e ‘higienismo’
Roya

preventiva
et al

Sistemas Públicos de Salud
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must run the risk of epidemics
extensive monoculture 

. 
Helminthosporium maydis

Genetic uniformity 

contagion

Rust: Genetic uniformity, Green Revolution, 
Surveillance  

sensu 
curative 

Green Revolution 

preventing

Rust

preventive 

regional early warnings

Roya: Prevención y sanitización en Marshall

Roya prevención
Not the killing 

of the parasite in the leaves infected…but preven-
ting its development by covering preventively the 
surface of the leaves with various substances ca-
pable or making spores lose their viability or, at 
least, impeding their germination

preventivo

prevención

causalidad

H. vastatrix
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contagion prevent 
 

preventive 

et al
Epidemiological System 

prevention 

Rust et al

H. vastatrix 
1. 

2. 3. 

East India Company 

caldo bor-
delés

the history of all great planting 
enterprises teaches us that he who undertakes to 
cultivate any plant continuously in open culture 
over large areas must run the risk of epidemics

monocultivo extensivo

maydis, . Helminthosporium maydis
uniformi-

dad genética

contagio

Roya: Uniformidad genética, Revolución Ver-
de, vigilancia

sensu
curativo

Revolución Verde
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Rust: Climate in the fourth epidemic and 
zoonoses  Rust

H. vastatrix

et al
et al

et al

et al
et al

C. arabica

et al

preventing

Roya del Cafeto

preventivo

alertas tempranas regionales

contagio prevenir

. preventivo

et al Sistema Epide-
miológico

 prevención

Roya
et al

Roya del cafeto: Cuatro eventos epidémicos
H. vastatrix 

1
2
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 East India Company
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H. vastatrix

et al et al

Rust: Epidemic impact and ‘Health Systems’  

Rust 
et al

et al et al

H. vastatrix
preventive 

Health System

et al
Health System

curative 
prevention 

Surveillance 
Systems

Pathogen mutation and COVID-19 vaccination  

Roya: Clima en la cuarta epidemia y zoonosis
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H. 
vastatrix

et 
al et al

Hemileia - 

et al
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H. vastatrix

Late Blight

et al

(
of concern

interest

https://www.gisaid.org/

et al et 
al

C. arabica

et 
al

H. vastatrix

et al et al

Roya: Impacto epidémico y ‘Sistemas de Salud’

Roya et al
et al

et al

H. vastatrix
preventivo

Sistema de Salud

et al
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Epidemios, population and surveillance in 
Hippocrates epidemios 
= epi demos
that which is over a population

Odyssey 
person who is in his country

Of the epidemics

population (people)
In Thasus...the whole season being wet, cold, 

and northerly, people (ed. demos) were, for the 
most part, healthy during winter; but early in the 
spring very many, indeed, the greater part, were 

rheums, pains, unconcocted discharges, small 
concretions...

healthy sick 
rheums pain space Thasus time 

Sistema de Salud

curativo
prevención 

Sistemas de Vigilancia

Mutación de patógenos y vacunación CO-
VID-19 Roya del cafeto

H. vastatrix

contagio

Roya del cafeto,
Tizón tardío

et al
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during winter early spring population 

prevention cure 
protection

Surveillance 
healthy healthy during winter

prevention sick early in 
spring… were valetudinary cure

curative 

preventive

epidemios 
preveiled

In this state of things, 
during winter, paraplegia set in, and attacked 
many, and some died speedily; and otherwise the 
disease prevailed much in an epidemical (Greek 
ed. epidemios ) form

epidemeion = 
epidemic
endemion = endemic

https://
www.gisaid.org/ preocupantes

interés

Epidemios, población y vigilancia en Hipó-
crates epidemios = epi

demos lo 
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wherever the art of 
Medicine is loved, there is also a love of Humanity

epidemios 

epidemios  epidemic

epidemiology epidemiological 
epidemiologist épidémiologie 

que está sobre una población
Odisea

persona que está en su país

Of the epide-
mics

población (people)
In Thasus…the whole season being wet, 

cold, and northerly, people (ed. demos) were, for 
the most part, healthy during winter; but early 

Figure 7. Progress of blight on potatoes caused by Phytophthora infestans. Top half shows the increase of x and bottom half 
the increase of log

10
[x/(1 – x)]. Source: Vanderplank, 1963.

Figure 7. Progreso del tizón en la papa causado por Phytophthora infestans. La mitad superior muestra el aumento de x, y 
la mitad inferior el aumento de log

10 
[x/(1-x)]. Fuente: Vanderplank, 1963.
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( épidémiologique ( épidémiologiste 

Pandemios, Pandemick and dimensionality
pandemios 

the 
public that which concerns all people https://

pandemick
et al

contagion
Black Death Spanish Flu

Cholera 

Cholera

et al
Spanish 

Flu

in the spring very many, indeed, the greater part, 

rheums, pains, unconcocted discharges, small 
concretions…

sana healthy en-
ferma rheums pain espacio Thasus
tiempo during winter early spring población

preven-
ción curación protección

vigilancia sana healty 
during winter prevención
enferma early in spring…were valetudi-
nary curación

curativo

preventiva

epidemios

preveiled
In this state of 

things, during winter, paraplegia set in, and attac-
ked many, and some died speedily; and otherwise 
the disease prevailed much in an epidemical (ed. 
‘epidemios

epidemeion = epidemia
endemion = en-

demia
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1.

infection contagion 2.

3.
immobile

4.
prevent

‘phytosanitary passport

health vaccination passport

et al

Pandemic, conceptual precision
pandemic

epidemic process of synchronous occurrence, 
in the life time of the host and at an intercontinental 
or continental space, with respect to a functional 

source of the infectious agent, resulting in multiple 
sub-epidemic processes whose structures are 

to a regional community cluster

et al
contagion

CLas-Citrus spp

wherever the art of 
Medicine is loved, there is also a love of Humanity

epidemios

epidemios
epidemia

epidemiolo-
gía epidemiológica(o) epidemióloga(o)

épidémiologie épidémiologique
épidémiologiste

Pandemios, Pandemick y dimensionalidad
pandemios

lo público lo que concierne a to-
das la gente

pandemick
et al

contagio

Peste Negra Gripe Española
Cólera 
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n-

Cholera
Black Death

disease outbreak

et al
Pandemic: increased and 

sustained transmission in general population

Public Health Systems

The 
worldwide spread of a new disease

An epidemic occurring worldwide, or over a 
very wide area, crossing international boundaries 

pandemic

a pandemic agent must be infectious, must be 
new, must spread easily, and must cause serious 
illness et al

Epidemiological Surveillance System
n-

et al

et al

Cólera

et al

Gripe Española

1

infección contagio
2

3. 
inmóvil

4
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The chain of infection: Gäumann and Smith  
plant epidemiology

Theory 
of plant infection: textbook on general plant 
pathology for biologists, farmers, foresters and 
plant breeders

protection exclusion
Every epidemic develops 

according to its own rules, changes its character, 
expands and becomes malignant, decreases 
and becomes milder: it has an appearance of its 
own, its morphology, its own genius epidemicus

 genius epidemicus

memory factor
epidemic momentum 

Infection is considered as a fundamental 
biological problem of the threefold interaction 
of the constitution of host plants, the invasive 
potentiality of parasites, and the conditioning 
factors of the environment

epidemiological 
triangle

management
Epidemiological System

pasaporte de salud vacunación 
COVID-19

et al

Pandemia, precisión conceptual
pandemia

proceso epidémico de ocurrencia 
sincrónica en el tiempo de vida del huésped y en un 
espacio intercontinental o continental respecto a 
relaciones funcionales de contagio, a partir de una 
fuente primaria del agente infeccioso, resultando 
en múltiples procesos subepidémicos cuyas estruc-
turas están determinadas por el Sistema Epidemio-

et al
contagio

CLas-Citrus spp.

n

Cólera Peste Negra

disease 
outbreak health emergen-
cy

et al
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healthy plant
et al

chain of infection

Parasitism and Disease

We may divide the life of 
parasites into four critical stages or periods: 1. 
Their entrance into or invasion of the host; 2. Their 
multiplication within the body of the host; 3. Their 
discharge, emigration or excretion outwards; and 
4. Their active or passive transfer or transmission 
to another host

agent
host

preventive curative

chain 
of infection

dispersal pathogenesis survival

preventive curative protection

chain of infection

Pandemic: increased 
and sustained transmission in general population

Sistemas Públicos de Sa-
lud

The worldwide spread of a new disease

An epidemic occurring 
worldwide, or over a very wide area, crossing in-

-
ge number of people

pandemia

a pandemic agent must 
be infectious, must be new, must spread easily, and 
must cause serious illness et al

Sistema de Vigilancia 
Epidemiológica

n

 

et al  

La cadena de infección: Gäumann y Smith
epidemiología vegetal

-
-

Teoría de la 
infección vegetal: libro de texto sobre patología ve-
getal general para biólogos, agricultores, silvicul-
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Figure 8. Comparison of main population attributes (P
N
) in plants and humans that determine the contagion process (upper 

left box). Population characteristics intrinsic to an epidemic process independent of human, animal or plant 
nature (right box). Generic criteria adopted for COVID-19 pandemic that lack the systemic rational framework 
provided by Epidemiological System. The Figure below shows the sequential applicative conceptualization of 
prevention and cure principles for SARS-CoV-2 epidemic intervention. A putative threshold of viral endemicity is 
included as a function of a naturally activated and/or vaccine-induced human immune system.

Figura 8. Comparación de los principales atributos poblacionales (P
N
) en plantas y humanos que determinan el proceso 

de contagio (recuadro superior izquierdo). Características poblacionales intrínsecas a un proceso epidémico 
independiente de la naturaleza humana, animal o vegetal (recuadro derecho). Criterios genéricos adoptados ante 
la pandemia COVID-19 que adolecen del marco racional sistémico que aporta el Sistema Epidemiológico. La 
Figura inferior muestra la conceptualización aplicativa secuencial de los principios de prevención y cura para la 
intervención de la epidemia SARS-CoV-2. Se incluye un putativo umbral de endemicidad viral en función de un 
sistema inmunológico humano activado en forma natural y/o inducida mediante vacunación.
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Surveillance Systems

et al

Health Systems 

preventive

Prevention and Cure: Whetzel and Proust

inoculation incubation infection

eradication exclusion
protection

control principles Exclusion

quarantine

Black Death exclusion

Cholera, Black Death and Yellow 
fever Eradication

International Institute of Agriculture

Smallpox

et al

pro-
tección

Every epidemic deve-
lops according to its own rules, changes its cha-
racter, expands and becomes malignant, decreases 
and becomes milder: it has an appearance of its 
own, its morphology, its own genius epidemicus

genius epidemicus

memory factor mo-
mentum de epidemia

fuga

‘Infection is considered as a fundamental biolo-
gical problem of the threefold interaction of the 
constitution of host plants, the invasive potentia-
lity of parasites, and the conditioning factors of 
the environment

triángulo epidemiológico

manejo

Sistema Epidemiológico planta sana
et al

cadena de 
infección

Parasitism and Disease
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et al
preventive

exclusion eradication protective cure
resistance

Epidemic: Conceptual evolution  epidemics

population contagion, 

A 
historical survey of botanical epidemiology

notavimus infolentia fymptomata hemos 
tenido una epidemia entre los niños: una 
centrada en síntomas del folículo (Ballonii, 
1571).
Has anyone until now observed contagious 
epidemics in plants Duhamel de Monceau
1728
Epidemics among man and animals appear 

suddenly and unexpectedly, spread destruction 
over whole regions for a while and then slowly 
disappear and so do plant epidemics JG. Kühn
1858
Epidemics medicine resemble each 

other in the extent of their range… Epidemics…
derive their name from attacking large numbers 
at once S. Smith 1866
Epidemics medicine are those peculiar 

We may divide the life of parasites into 
four critical stages or periods: 1. Their entrance 
into or invasion of the host; 2. Their multiplication 
within the body of the host; 3. Their discharge, emi-
gration or excretion outwards; and 4. Their acti-
ve or passive transfer or transmission to another 
host

preventivas curativas 

cadena de infección

dispersión patogéne-
sis sobrevivencia

preventivos curativos protección

cadena de 
infección

Sistemas 
de Vigilancia

et al

Sistemas de Salud
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particular spot, spread over a certain portion 
of the habitable globe, and then disappear 
altogether J. Parkin 1873
The same behaviour in the world of disease 

among humans leads to epidemics, among 
animals to epizootics, and among plants 
to epiphytotics, generally conditions of 
exacerbation of some disease species… F. 
Unger 1833

plants we therefore 
understand the frequent incidence, the local 
concentration of an infectious disease within a 
limited period of time E. Gäumann 1946
Epidemic is…any increase or decrease within 

J.Kranz 1974

Epidemic refers to an increase, often sudden, 
in the number of cases of a disease above what 
is normally expected in that population in that 
area  (CDC, 2006).

or occurrence of abiotic non-infectious events 

that results in the loss of population health 
determined structural and functionally in time 
and space G. Mora and G. Acevedo (2021).

Population and infection in epidemiology
population

epistemological
structure function

analytically variables
factors population

metadata

Epidemiological System

et al age sex

Prevención y Cura: Whetzel y Proust

inoculación incubación infección

erra-
dicación exclusión protección,

exclusión

qua-
rentena

exclusión Peste Negra 

exclusión

Cólera Peste Negra y Fiebre 
Amarilla erradicación

International Institute of Agricul-
ture

Viruela

et al

et al
preventivo ex-

clusión erradicación protectivo cura
resistencia
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ethnicity immune 
response

et al
infection  

unknown reasons

Epidemiological Surveillance Systems
prevention

et al

Epidemiologie

Annales du service des 
épiphyties of 

plant epidemiology 

Plant Diseases: Epidemics 
and Control
spatial Cholera

temporal 

Epidemia: Su evolución conceptual  
epidemia

población
contagio

A historical survey of botanical epidemio-
logy

-
mus infolentia fymptomata hemos tenido una 
epidemia entre los niños: una centrada en sínto-
mas del folículo (Ballonii, 1571)
Has anyone until now observed contagious epi-
demics in plants Duhamel de Monceau
1728
Epidemics among man and animals appear 

suddenly and unexpectedly, spread destruction 
over whole regions for a while and then slowly 
disappear and so do plant epidemics JG. Kühn
1858
The same behaviour in the world of disease 

among humans leads to epidemics, among ani-
mals to epizootics, and among plants to epi-
phytotics, generally conditions of exacerbation 
of some disease species… F. Unger 1833
Epidemics medicine resemble each 

other in the extent of their range… Epidemics…
derive their name from attacking large numbers 
at once S. Smith 1866
Epidemics medicine are those peculiar 

particular spot, spread over a certain portion of 
the habitable globe, and then disappear altoge-
ther J. Parkin 1873

plants we therefore un-
derstand the frequent incidence, the local con-
centration of an infectious disease within a limi-
ted period of time E. Gäumann 1946
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How to trace 
the progress of an epidemic

n-intervals  

disease in 
populations

S. tuberosum Phytophothra infestans 
epidemic rates 

epidemic rate 

chain of 
infection contagion

structure
mechanics

preventive curative

epidemic curve

curve

Epidemic is…any increase or decrease within 
J.Kranz 1974

Epidemic refers to an increase, often sudden, 
in the number of cases of a disease above what 
is normally expected in that population in that 
area (CDC, 2006)

-
ción u ocurrencia de eventos abióticos no infec-
ciosos determinados por un Sistema Epidemio-

funcionalmente en tiempo y espacio G. Mora 
y G. Acevedo 2021

Población e infección en epidemiología po-
blación

 epistemológico
estructura función

analí-
ticamente  variables factores 

población

Sistema Epidemiológi-
co

et al
edad sexo etnia

respuesta inmunológica  

et al  
infección

epidemiología vegetal unknown reasons
epidemiología mé-

dica
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 curve 
populations

community 
contagion

space

contagion
curve prevention

focus(ci) Yo sensu 

foci-space map 
Cholera

curve forecasting 

human community 

population structure

momentum genius 
epidemicus memory factor

curve

Epidemiological System

rate-r

Sis-
temas de Vigilancia Epidemiológica pre-
vención

et al

General Journal for Epidemiology

Annales du service des épi-
phyties Anuario del servicio de epifítias

epidemiología vegetal

Plant Diseases: Epi-
demics and Control  

espacial Cólera

temporal

tasa de infec-
ción
x t

y
How to trace the progress of an epide-
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curves
apparent infection rate

 n-processes

symptomatological 

apparent
asymptomatic 

curve

Epidemiology: Conceptual evolution.

etiology 
cure

curve rate model 
 

study of disease 
in populations 

healthy population 
Epidemiological System 

prevention protection 

et al
epidemiology

Epidemiological 
System
prevention
Epidemiological System

epidemiological triangle epidemiological 
triad

system n-
n-

triad
et al epidemiology

n-

disease in populations

S. tuberosum Phytophothra infestans
tasas epidémicas

tasa epidémica

cadena 
de infección contagio

estructura mecánica

preventivo curativo   
curva epidémica

aplanamiento de la curva
curva

curvas poblacio-
nes 

comunitarios
contagio

espacio

contagio curva
prevención

foco(s) Yo sensu
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Health Systems

molecular epidemiology
nutritional epidemiology cardiovascular 
epidemiology epidemiology

et al

Epidemiological System

factors variables

Epidemiological System

chain of 
infection triad

rational framework

to break the chain of 
infection

Epidemiological System

epidemiology

foco-espacio
mapa

curva pronóstico

comunidad humana

estructura po-
blacional

aplana-
miento de la curva

mo-
mentum genius epidemicus memory factor

curva

Sistema Epidemiológico

aplanar curvas curvas

n

sintomatológica
apa-

rente tasa
asintomática curva

Epidemiología: Su evolución conceptual
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et al
epidemiology

population health disease
infectious 

disease massive phenomenon

et al
epidemiology
population health

preventive curative
disease

Epidemiology is the science of disease in 
populations Vanderplank 1963
Epidemiology is a method of reasoning about 
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Figure 9. Integrative model of digital technology applicable to the development and processing of data in a web-based 
Epidemiological Surveillance System. Source: Mora-Aguilera et al., 2021a.

Figura 9. Modelo de integración de tecnología digital aplicable a la generación y gestión web de datos de un Sistema de 
Vigilancia Epidemiológico. Fuente: Mora-Aguilera et al., 2021a.
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