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Abstract — A review was made on the most relevant documents on strategic epidemiology for occupational safety and health.
The present article has as peculiarity to analyze qualitatively the scientific literature available in the databases Scielo, Redalyc
and official Web pages, using as search words: epidemiology, industrial safety and occupational health. Relevant information
was obtained related to the proposed objective, which is presented in 3 sections: the epidemiology of safety and health;
concepts, measures and studies in epidemiology and present and future challenges.
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HACIA UNA EPIDEMIOLOGIA ESTRATEGICA DE
SEGURIDAD Y SALUD OCUPACIONAL

Resumen - Se realizé una revision de los documentos mas relevantes sobre epidemiologia estratégica para la seguridad y salud
en el trabajo. El presente articulo tiene como particularidad analizar cualitativamente la literatura cientifica disponible en las
bases de datos Scielo, Redalyc y paginas web oficiales, utilizando como palabras de busqueda: epidemiologia, seguridad
industrial y salud ocupacional. Se obtuvo informacion relevante relacionada con el objetivo propuesto, que se presenta en 3
apartados: la epidemiologia de la seguridad y la salud; conceptos, medidas y estudios en epidemiologia y desafios presentes y
futuros.
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INTRODUCTION

The etymological epidemiology comes from the Greek words epi (on), demos (people) and logo (study
or give an account). That is, it would mean the study of what happens in the town (Clara,2009). The World
Health Organization, officially defines epidemiology as the study of the distribution and determinants of
states or events (in particular of diseases) related to health and the application of these studies to the
control of diseases and other health problems. There are several methods to carry out epidemiological
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investigations: surveillance and descriptive studies can be used to analyze the distribution, and analytical
studies allow to analyze the determining factors (Gémez & Severiche, 2018).

Likewise, Marantz (2011) in the congress of the Argentine society's census states that epidemiology has
had different definitions in modernity by different authors, such as: Barker (1993), who defines it as the
study of distribution and determinants of diseases in human populations; Fox (1970) defines it as the study
of the factors that determine the occurrence of the disease in populations; Kerdel (2004) and Garcia (2012)
resembles a medical Ecology; De Miguel et al. (2012), express that it is the Science responsible for the
study of the ecological aspects that condition the health and disease phenomena in human groups, in order
to establish the causes, mechanisms and procedures tending to promote and improve health; Lowe argues
that it is the study of health problems in groups of people; Mac Mahon-Pugh (1970) will say that it is the
study of the distribution of the disease and the determinants of its prevalence in man; Susser (1996) argue
that it is the frequency of medical events in the populations.

Rose (1988) defines it as the study of man's health in relation to his environment; Iranzo (2008), will
say that it is the part of biometrics that refers to the measurement of human characteristics; Susser (1973),
will define what is the study of the distributions and determinants of health states in human populations
and Terris, expressed that is the study of the health of human populations.

It is also important to highlight the concept of OMS (2013). who express that epidemiology is a science
whose work methodology allows the investigation of objective laws, the causes and conditions of diseases
and the approach of possible solutions, both preventive and control or eradication of any health problem
that affects human communities.

The Epidemiology of Safety and Health

The epidemiology of occupational safety and health is a sub-branch of epidemiology that seeks its
application in the workplace, so it can be defined as the discipline that studies distribution, frequency,
determinants, relationships, predictions and control of the factors related to the different health and illness
events that exist in the working population.

The main objective of the epidemiology of work is the prevention, through the identification of the
consequences for health, of the exhibitions in the workplace, to determine the history of the exhibitions to
which a person has been subjected throughout his life work and with this information take precautions to
eliminate, reduce or control the risk of workers (PAHO,2009).

Therefore, the Epidemiology of Occupational Safety and Health deals with the relationship of

occurrence between work-related illnesses and the factors that determine their appearance and course
(Robaina et al., 2006).

History of the Epidemiology of occupational safety and health

Occupational accidents and occupational diseases have been present since man began his existence, | do
not think you can imagine the homo habilis designing tools without having an accident in its manufacture.
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There is also evidence of Egyptian mummies from the Manchester museum that have been performed
bronchial endoscopies the frequent finding of pulmonary deposits of silica, higher than normal, which
would place the silicosis, as the oldest occupational disease detected (Selva,2014).

Already in ancient Greece, Hippocrates who lived between 460 BC. and 370 BC. He wrote a treatise on
the diseases of miners, detailing the symptoms of mercury and lead poisoning and suggested hygienic
baths to avoid lead saturation (Arias,2012).

Approximately in 1700, Ramazzini publishes De Morbis Artificium, which was a systematic study of
the diseases linked factors of the work environment, also advised that in the anamnesis of the patient
should ask: What is your job?, Because of which is considered the father of occupational medicine
(Donaldson & Donaldson, 1989).

And the first study in the field of Occupational Medicine that could be labeled epidemiological was
published in 1775 by Sir Percival, who called attention to the high occurrence of scrotal cancer among
chimney sweeps (Roca,2013).

In 1854, John Snow, a British physician, linked contaminated water from a water pump, as a vector
agent of the outbreak of cholera that occurred in London, on Broad Street; He also contributes in the
calculation of infection rates and estimation of the probability of infection, merits for which he is known as
the father of modern epidemiology (Andrade, 2010).

Likewise, the modern epidemiology of occupational safety and health has a history in the methods of
historical cohorts of Richar Doll who published in 1950, in Great Britain, the first longitudinal
epidemiological study of 20 years, detailed on textile workers- ashestos (Bedoya et al., 2018).

Regulatory Framework

Although several standards can be listed in relation to the epidemiology of occupational safety and
health, which have been carried out in Colombia, it is important that this science takes legal force as of
Law 1562 of 2012 and successive regulations.

Law 1562 of 2012 will establish in its article 11 numeral 2:

"Of the ninety-two percent (92%) of the total contribution, the Occupational Risk Management Entity
will allocate at least ten percent (10%) for the following:

a) Development of regular programs for the prevention and control of occupational risks and integral
rehabilitation in affiliated companies;

b) Support, advice and campaign development in its affiliated companies for the development of
activities to control risks, the development of epidemiological surveillance systems and the evaluation and
formulation of adjustments to the annual work plan of companies. The two main objectives of this
obligation are: permanent monitoring of working and health conditions, and effective control of risk".

The numeral 36 of article 2 of decree 1443 of 2014 of the Ministry of labor, conceptualizes:

Surveillance of occupational health or epidemiological surveillance of occupational health: Includes the
collection, analysis, interpretation and continuous and systematic dissemination of data for the purposes of
prevention. Surveillance is essential for planning, execution and. evaluation of safety and health programs

32
IPSA SCIENTIA —Vol. 3N° 1 -2018



Towards a Strategic Epidemiology of Occupational Safety and Health

at work, control of work-related disorders and injuries and work absenteeism due to illness, as well as for
the protection and promotion of workers' health. This surveillance includes both the monitoring of workers'
health and that of the work environment.

Paragraph 1: In application of what is established in Article 10 of Law 1562 of 2012, for all purposes it
will be understood as health and safety at work all that before the entry into force of this law referred to the
term health occupational.

Paragraph 2: According to the previous paragraph from the date of publication of this decree will be
understood. the Occupational Health Joint Committee as a Joint Committee on Occupational Health and
Safety and the 'Occupational Health Vigilante as Safety and Health Vigilance in the Work, who will have
the functions established in the current regulations.

Likewise, in numeral 13 of the aforementioned article of the law establishes within what the employer
must keep available and duly updated, among others, the following documents in relation to the
Occupational Health and Safety Management System:

Epidemiological surveillance programs for workers' health, including the results of environmental
measurements and health profiles released by biological monitoring, if the latter applies according to the
prioritization of risks. In the case of having medical specialist services in occupational or labor medicine,
according to what is established in the current regulations, the previous and the individual results of the
biological monitoring must be documented.

Concepts, Measures and Studies in Epidemiology

The endemic disease is defined as present or usually prevalent in a population or geographical area over
time, it is a very old word, so much so that Galen used it in his time with the same current meaning
(Agudelo, 2014), example Dengue is an endemic disease in the city of Malambo, Colombia.

The epidemic is defined as the temporary increase in the number of cases of a contagious disease above
those expected for a community or population (Testa, 2011), for example the polio epidemic of 1956 in
Argentina (Marrugo et al., 2017).

The labor epidemic is defined as the temporary increase in the number of cases of a contagious disease
contracted as a result of exposure to risk factors inherent in the work activity or the environment in which
the worker works, higher than what would be expected for a worker. a certain group of working
population, a work area and a specific period of time, for example the tuberculosis epidemic of the workers
of the Hospital Nacional Dos de Mayo in Lima in 2010 (Idrovo, 2000).

The pandemic is a major epidemic that spreads to several countries and more than one continent (Pinto,
2007), for example the current AIDS pandemic (Direccion General de Salud Publica, 2011).

An epidemiological conglomerate is the appearance of a number of cases of a disease in an amount
greater than what would be expected for a certain population group, a specific geographical area and a
certain period of time (Batista, 2013), which applies especially to non-infectious health events, and is also
called an epidemiological cluster, for example: an epidemiological conglomerate of cervical cancer in
Villa Clara, Cuba between 2004 and 2009 (Pérez, 2014).
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An occupational epidemiological conglomerate is the appearance of a number of cases of a non-
infectious occupational disease or work accident in an amount higher than what would be expected for a
certain group of working population, a work area and a certain period of time, for example the
occupational epidemiological conglomerate of silicosis in workers in the quartz industry in Cadiz, Spain,
between 2009 and 2012 (Moreno et al., 2000).

Measures of the epidemiology of occupational safety and health

When the researcher is going to perform epidemiological measurements, the first thing to do is to
choose the measurement scale that he will use.

According to Moreno et al. (2000), the scales of measurement are classified into qualitative scales that
can be nominal and ordinal and in quantitative scales that can be of intervals and of ratio.

Palencia et al. (2017), explain that qualitative scales account for the presence or absence of the
categories that comprise it, when these categories do not have an implicit order among them, it is a
nominal scale, example when asked by gender of the worker and the categories are male or female; when
the categories present order but does not allow to quantify distance between them, it is an ordinal scale,
example when the work incidents are classified into categories of mild, moderate or severe.

Sierra et al. (2014), explains that in the quantitative scales the magnitude of the distance between them
can be measured, in the interval scale the distances between any pair of numbers of the scale have a known
and constant dimension so it is possible to know with certainty the magnitude of the intervals, but the zero
point and the unit of measure are arbitrary, for example when taking the temperature of the workplace in
Celsius scale, because zero on that scale is not really absolute absence of heat; and in the scale of ratio, the
distances between any pair of numbers on the scale have a known and constant dimension so that it is
possible to know with certainty the magnitude of the intervals, but in this scale the zero point is true,
example when measures the load of weight borne by the worker in kilograms, because the zero Kg really
denotes the absence of weight.

Once the researcher has chosen the measurement scale, he proceeds to perform the epidemiological
measurements that are classified as measures of frequency, association and potential impact (Hernandez,
2000).

Design of Epidemiological Studies

Epidemiological measures are fundamental for the development of the epidemiological study to be used
in the investigations that are required to be carried out in the company in reference to health and safety at
work.

According to Hernandez et al. (2000), epidemiological studies can be classified according to different
variables, according to the causality in experimental, pseudo-experimental or non-experimental; according
to the number of measurements that the data is collected, they are longitudinal or transverse, depending on
the temporality they can be retrospective or prospective; and according to the unit of analysis can be
individual or ecological.
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The mixture of these variables between epidemiological studies defines the types of epidemiological
studies that according to Burgos et al. (2018), are: ecological studies, on a case-by-case basis, case series,
prevalence studies, case-control studies, cohort studies, clinical trial, field trial and community trial.

Present and Future Challenges

The strategy of the epidemiology of safety and health at work should not be reduced to give the results
of epidemiological measures, only describing the current state of health of the company, but should go
further, should lead to actions to decrease occupational morbidity, occupational accidents, incapacities due
to work-related or occupational accidents, disability due to work-related or work-related accidents,
occupational risk factors; In addition to improving the health of the worker and achieve a healthy work
environment.

Therefore, the administrator of occupational safety and health should use a strategic epidemiology, the
authors of this article suggest the following steps for its application, the first step called description, the
second step is called analysis, the third step is called prediction, the fourth step that is called a proposal and
a fifth step called implementation, which is returned to the first step, which is why the entire process has
been called the DAPPI strategic pentagon of the epidemiology of occupational safety and health.
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