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Background: Mexico has a great diversity and richness of natural resources, but evaluations of the quality
of life of Mexicans show the deep inequalities and the gap between rich and poor. While 5% of families
concentrate 58% of the wealth, the health spending in environment and health is 0.2 and 2.7 of the GDP
respectively. This has repercussions both on the gradual deterioration of the environment and on the
insufficient health and social security coverage of the working population.

Objective: To describe the current situation of occupational and environmental health in Mexico.
Methods: A bibliographic review was performed on the socioeconomic, demographic, environmental, legal
and health status of the Economically Active Population (EAP).

Findings: There is a constant deterioration of terrestrial and marine ecosystems, accompanied by an
increase in environmental pollution in large cities. The unemployment rate of the EAP has decreased in one
year to 3.4%, but the informal labor rate reached 57.3%, which translates into population without social
security. Compliance with legislation for the protection of workers’ health is insufficient. The recent
amendments to the law have meant a setback in these respects. The reported information on accidents
and occupational diseases corresponds to only 34% of workers. There has been a decrease in the rate of
work accidents in the last six years, but an increase in diseases and permanent disabilities. During 2016,
the first cause of occupational illness was hearing loss, but the profile was dominated by musculoskeletal
diseases, which together reached 36.5%.

Conclusions: To improve the occupational and environmental health situation, it is necessary to implement
general and particular measures against inequalities, increase the budget in health and environment,
enforce legislation and expand social security coverage to the population. These measures should be part

of public policies as well as actions of academics and researchers.

Introduction

The nexus that people have with work, inside or outside
of it, has an important influence on health [1]. This is evi-
denced, on the one hand, in the general morbidity and
mortality profiles of the population, in which the increase
in cardiovascular diseases, diabetes, cancer and obesity
could be related to factors and demands of work [2] and
on the other, in registered accidents and occupational
diseases. In the same way, the damage to health that can
occur in those who do not have a job or those who have it
but in precarious conditions is important [3].

The damage to health produced by or related to work
and the lack of access to health and social security
services are aspects related to the lack of equity. “In
this regard it should be noted that the Commission of
Social Determinants for Health of the World Health
Organization (WHO) has established that work, in

*Public Health Department, Faculty of Medicine, National
Autonomous University of Mexico, MX

T Occupational Health, Graduate Studies Division, Faculty of
Medicine, MX

Corresponding author: Dr. Martha Edilia Palacios Nava, M.D.

(pnme@unam.mx)

particular, under appropriate and decent employment
conditions can, in fact, complement the needs that
allow to reduce inequities in health in its most broad
concept” [3].

In the same way, various elements of social organiza-
tions, such as the distribution of wealth and national and
local power, explain most of the health inequities. These
depend on the adopted policies [4]. Therefore, inequities
in health are the product of social inequities [5].

According to this approach, this article addresses the
situation of occupational and environmental health
in Mexico. The objective was to describe, with a global
perspective, the socioeconomic context of the country,
the unequal and inequitable distribution of resources,
their manifestation in the environment and the lack
of coverage for health care and social security of the
working population.

Methods

A literature review was carried out. The document was

structured in three parts that go from general to specific.
The first part describes the overview of the country,

its population and the socioeconomic context. For this,

texts and national and international reports that allowed


https://doi.org/10.29024/aogh.2317
mailto:pnme@unam.mx

Palacios Nava et al.: Situation of Occupational and Environmental Health in Mexico

contrast the inequality and inequity in the distribution of
resources were selected.

In the second section, documents were selected to show
an overview of environmental deterioration, the lack of
compliance with public policies and some examples of the
damage to health investigated.

The third part describes the occupational health
situation. It defines those who make up the working
population, the legislation that should protect them, the
institutions in charge of providing social security and/or
attention to their health and inadequacies in coverage.
The main damages in productive age in general and acci-
dents and work-related diseases in particular are also
described. It is pertinent to specify that there are no com-
prehensive diagnoses in occupational health area so for
the description, articles, books and reports of the main
institutions responsible for addressing the administra-
tive, legal and health aspects of the working population
were used. Information on work accidents and illnesses
was obtained from the only social security institution that
reports data on work risks and serves the largest propor-
tion of the workforce in the country.

Overview of the Country
Mexico has a great diversity and richness of natural resources
[6], oil among them. The country had a revolution in the
early twentieth century, which generated a new constitu-
tion that established, among other things, the obligations of
employers and the rights of the working population. Three
decades later, the Federal Labor Law and the Social Secu-
rity Law had already been promulgated. In spite of this, the
country, like other developing countries, has a great insuffi-
ciency, both in the application of the current legislation and
preventive measures, as well as in the attention to health
problems generated by work and the environment.
According to the latest census, the population
amounted to 119.5 million persons. Population dynam-
ics have changed in recent years, showing a slowing of
growth; there has been an increase in the proportion of
people between 25 and 64 years of age, which constitute
65% of the population. The group of 65 years or more
represents 7.2%; nevertheless, it is the one that has had
the greatest growth, so the general population is in the
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process of aging (Figure 1) [7]. The population under 15
years old represents 27% of the total; 76.8% of the popu-
lation is urban. Life expectancy at birth is 75.2 years, 78 in
women and 73 in men, fertility rate is 2.2, gross mortality
rate is 5.8, and infant mortality rate is 11.7% [7].

Currently, the epidemiological pattern shows that the
main causes of death are chronic non-communicable dis-
eases, such as diabetes, ischemic heart diseases, stroke,
cancer and liver cirrhosis, which occur mainly in people
over 40 years of age [7].

Mexico is a member of the Organization for Economic
Cooperation and Development (OECD). The growth of the
Gross Domestic Product (GDP) in 2015 and 2016 was 2.5
and 2.2 respectively [8]. The country’s macro-economy
has withstood the consequences of falling oil prices. It
had also been possible to control inflation until this year,
in which, due to increasing gas prices, inflation soared to
6.66%, the highest in 16 years [9].

Evaluations of the quality of life of Mexicans, performed
by various national and international organizations, show
the deep inequalities and the gap between rich and poor.
The OECD mentions that, with a low social spending,
poverty and inequality remain high the country has the
lowest performance in security and corruption, as well as
in education. Likewise, it occupies the last place of the
OECD countries, with 2.7% of GDP in health spending [8],
because, in spite of the gradual growth in life expectancy,
the country has one of the last places in the health situ-
ation of the member countries of this organization [10].

Inequality is also evident in what was reported by the
United Nations Development Program (UNDP); the index
that evaluates the distribution of income and human
development in the different regions of the country was
0.587, down from countries with similar economies, such
as Chile and Argentina [11].

Regarding internal evaluations, the National Council for
the Evaluation of Social Development (Consejo Nacional
Para la Evaluacién del Desarrollo Social — CONEVAL) [12]
reported that 43.6% of the population is in poverty and 7.6%
in extreme poverty. Similarly, there is a lack of social security
in 55.8%, health services in 15.5%, and food in 20.1%.

One of the most important problems is insecurity,
since the homicide rate increased to 21.6 per 100,000
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inhabitants in the last year, which means that it is 14
times higher than in East Asia and the Pacific [11].

Environmental Health

In 2002, the Federal Commission for the Protection of
Health Risks (Comisién Federal para la Proteccion de Ries-
gos Sanitarios — COFEPRIS) of the Ministry of Health pre-
pared the “First National Diagnostic of Environmental and
Occupational Health. In the same year, he prepared the
action program: Environmental Health, 2001-2006. This
proposal incorporated the lines of action for Strengthen-
ing Environmental Health and Improvement of Occupa-
tional Health [13].”

In the 2007-2012 program, the action priorities were
“clean beaches, atmospheric pollutants, indoor exposure
to wood smoke, physicochemical and bacteriological
quality of water for human use and consumption and
climate change [14]."

In the 2013-2018 health program, actions are generally
planned to prevent controlling and monitoring the harm-
ful effects of environmental factors, occupational hazards,
import and export of products and services, advertising
and international health [15].

Although the Ministry of Health has carried out programs
and actions, these have been insufficient to stop the con-
stant deterioration of the environment, the scarce invest-
ment and lack of compliance with regulations is manifested
in the constant increase in environmental problems.

Among them is that 73% of water bodies are
contaminated; 80% of discharges from urban centers
and 85% of industrial discharges are dumped directly
into them without previous treatment [16]. This creates
severe impacts on human health and on ecosystems. The
depletion of groundwater, especially in the north of the
country, promotes natural contamination by arsenic and
fluorine in northern and central regions; this adds to oil
pollution in oil areas and problems related to flooding
during the hurricane seasons.

Chemical contamination generates chronic exposures at
low doses, whose effects are associated with an increase in
cancer in areas contaminated with arsenic [17, 18]. From
the hydrographical basins, 33% present a strong water
pressure, determined mainly by the human settlements
and the agricultural activity. More than half the popula-
tion in the country, 53%, lives in these basins, mainly in
the north and center of Mexico [16].

The increase in the production of solid waste in the
country has been presented in an important way in the
rural and urban areas in the last decades. In 2011, around
41 million tons of urban solid waste were generated,
equivalent to almost 112,500 tons/day. Only between
2003 and 2011, the total generation of these wastes
increased by 25%. These wastes have a significant impact
on ecosystems, both through air and water. Metropolitan
areas accounted for 43% of the total waste [19].

Outdoor air pollution occurs in the main cities of the
country, as well as in industrial and petrochemical devel-
opment zones. It is an environmental risk that causes not
only diseases and hospitalizations but also deaths, due to
acute and chronic exposures.
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Regarding the metropolitan area of Mexico City, if
tougher measures were implemented for PM10 contami-
nation, around 2,300 deaths per year could be reduced. In
the case of ozone, it would be possible to avoid about 400
deaths, especially in those over 65 years of age [20].

A postmortem study of 21 young persons in Mexico City
found that the heart begins to show the adverse effects
of air pollution at an early age and that the problem may
worsen in the presence of small pieces of inactivated
bacteria that attract pollutants [21]. Millions of urban
children are chronically exposed to high concentrations
of atmospheric pollutants, i.e. fine particles (PM2.5) and
ozone, which exposure is associated with an increased
risk of asthma, lung cancer, heart disease and Alzheimer’s
disease. Compared with children living with clean air, one
study showed that those in Mexico City exhibit systemic,
cerebral and intrathecal inflammation, attention and
short-term memory deficits, damage to the endothelial
and epithelial barriers, neural autoantibodies, Alzheimer's
and Parkinson’s symptoms [22].

It is estimated that 25 million people in the country living
in rural areas use solid fuels (mainly firewood) as their main
source of domestic energy [23]. In these intramural envi-
ronments, combustion is usually carried out in open heat-
ers, where the highest levels of air pollution in the country
are reached; PM2.5 levels can reach up to 1,000 pg/m? [24].

The predominant sources of persistent organic com-
pounds (POC) have been agriculture, power generation,
industry and poor waste management. Mexico participates
with Latin American countries in the development of a
monitoring system that includes surveillance of POC in
human biological matrices (blood and milk) to verify the
progressive reduction of exposure to these substances [25].

Regarding metals, lead remains one of the main con-
cerns for populations that are exposed either by the place
where they live, or where non-ferrous metallurgical activi-
ties are performed, as well as by mining where gold and
silver are extracted. There are more than 800 new explora-
tion and mining projects in the country, which may even-
tually damage the health of the population [14]. Another
topic of interest continues to be the elaboration of glazed
earthenware by which poor and indigenous populations
are exposed to both occupational and peri-occupational
pollution. Other metals of importance in the deterioration
of public health are mercury, manganese and, to a lesser
extent, cadmium and chromium.

The presence of other pollutants in Mexico, such as
hydrocarbons and pesticides, continues to be a cause
for concern, due to both their effects on the environ-
ment and health risks. According to the Federal Office
for Environmental Protection (Procuraduria Federal de
Proteccion Ambiental — PROFEPA) [26], in 2015, 423
inspection visits were performed at companies where soil
damage was detected due to contamination by hazardous
materials and waste. Every year, environmental emergen-
cies associated with oil and its derivatives (diesel, fuel oil,
gasoline), LP gas, natural gas and agrochemicals occur [ 14].

With regard to acute pesticide poisoning, between
2001-2010 the annual average was 3,928 cases nation-
wide. The main reported causes were lack of regulations,
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deficiencies in educational and risk information [27], as
well as the inadequate disposition of the containers and
the storage of agrochemicals, and the lack of participation
in decision making. This remains one of the most impor-
tant occupational health problems in rural areas due to the
lack of control in the use of pesticides, the high social vul-
nerability of farmers, their poverty, lack of education and
health care, and problems with land tenure, in addition to
environmental problems, such as climate change [27].

According to one study, in rural areas, the poorest
and most marginalized population is the one formed by
migrants, agricultural migrant male and female labor-
ers, the latter being the most disadvantaged. The authors
report in laborers from Sinaloa a prevalence of anemia
5.6 times higher than in men and double to that detected
in the national health survey for the rural population. In
addition, they were six times more likely to become ill
with asthma, twice as parasitic, twice the respiratory and
stomach illnesses, and 38% more heart disease [28].

The living conditions of this and other populations
increase health risks; it is estimated that approximately
four million children, mainly in developing countries,
die annually from causes associated with both pre-transi-
tional environmental factors (lack of sanitary conditions,
intramural air pollution, etc.) and emerging conditions
(persistent chemical compounds, plasticizers, etc.) [14].

In the same way, the rise of temperatures and heat waves
associated with climate change can affect food security
through the impact of heat on farmers' productivity. This
phenomenon also impacts construction workers, street
vendors, peasants, and policemen, among others. They do
not have rest (break) times, shaded conditions to protect
themselves against ultraviolet radiation, or availability of
sufficient drinking water to withstand the heat wave [29].

Occupational Health
Economically Active Population
In Mexico the Economically Active Population (EAP)
includes a population of 15 or more years of age who are
working or looking for work. For the first quarter of 2017
the Economically Active Population (EAP) increased to
53.7 million, which corresponds to 59.2% of the total [30].
From the total of EAP, 62% are men and 38% are women;
96.6 were employed [30]. Regarding the sector of eco-
nomic activity, 12.6% work in the primary sector, 25.5% in
the secondary sector, and 61.4% in the service sector [30].
Although unemployment went from 4% to 3.4% between
2016 and 2017, labor informality increased to 57.3%. This
includes those workers who, although working for formal
economic units, do so in ways that avoid registration for
social security. All of them totaled 29.7 million people, up
1.8% compared to 2016. This aspect is very important for
statistical information on accidents and occupational dis-
eases, since only social security institutions have coverage
for work risks and only one of them publishes them [30].

Child labor

Children are not considered economically active popula-
tion. This implies that, like informal workers, they do not
have health or social security services.
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Mexico initiated the systematic recording of child labor
in 2007 with the application of surveys. Since then, the
survey has not covered migrant children living in collec-
tive shelters in agricultural fields, making it difficult to
quantify the number of boys, girls and adolescents (chil-
dren of working migrant agricultural laborers) who work.
It also does not include domestic work, or other types of
street work, such as “watching over cars,” cleaning wind-
shields, singers [31], etc.

In 2015, there were 2,475,989 children and adolescents
from five to 17 years old who did some economic activity;
of these, 90% had non-permitted occupations, of which
60% were considered dangerous occupations. Seventy
percent were children and 30% were girls. Of the total,
42.5% received no income and 28.8% received up to a
minimum wage [32] (approximately $ 136 per month). In
terms of occupations, 30.2% worked in agricultural, for-
estry, hunting or fishing activities; 23.2% in mining, con-
struction and industry; 16.8% in trade and sales; and the
rest in other activities [33] (Figure 2).

Occupational Health Legislation and Institutions
Responsible for Compliance
Legal framework of workers’ health
The Mexican Constitution is the supreme law of the coun-
try. In it, Article 123 establishes the right to a decent and
socially useful work. It specifies the characteristics of
what should be working conditions, workers’ rights, and
employers’ obligations. It also includes two large sections
that define the classification of workers, their employ-
ment relationship, and the law that will rule them [34].
Section A includes the regulations regarding workers,
day laborers, domestic workers, craftsmen, and, in general,
any contract of employment in the private initiative. In
this section, sections XIV and XV specify the responsibili-
ties and obligations of employers with respect to accidents
and occupational diseases of workers. The Federal Labor
Law, which is the second most important law, is derived
from this section. Section B establishes the employment
relationship between the powers of the union and its
workers, which is specified in the Federal Law on Workers
Serving the State. From the Federal Labor Law derives the
Federal Occupational Safety and Health Regulations, and
from this the Official Mexican Standards [34].

3.9%
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6.2%
5.7%
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23.2% 30.2%

Figure 2: Working population 5 to 17 years of age,
according to the job they do. National Survey of
Employment, Mexico 2015.
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Federal Labor Law

Fromits first issue, in 1931, the Federal Labor Law included
in its title [X everything corresponding to “work hazards".
This law, valid until 2012, could be considered “advanced”,
protective of the rights of workers' health, and a model
followed by several countries in Latin America. Its content
was progressive, the problem was its low compliance [35].

It was not until 2012 when, as part of the structural
reforms of the current government, the federal law had
important modifications, among them outsourcing, hourly
work, and the change of the table of valuation of perma-
nent disabilities produced by labor risks to an annex [34].

Regarding specific aspects related to health, hygiene,
safety, and occupational hazards, the current version of
the mentioned law maintains, as in previous versions,
Title IX, Article 473, which defines the hazards of work,
considered as the accidents and illnesses to which the
workers are exposed in performing or because of the
same work. In other articles of this same section, the law
includes the types and payments for incapacity and com-
pensation for work hazards and other aspects related to
their prevention and medical care of workers inside and
outside the work centers.

Article 513 contains the list of 161 work-related diseases,
which are grouped in different types: 30 different types
of pneumoconiosis and brocopulmonary diseases due
to different exposures and work processes; 17 diseases
of the respiratory tract produced by inhalation of gases
and vapors; 18 skin diseases; 16 occupational ophthalmo-
pathies; 36 intoxications; 21 infections, parasites, mycoses
and viral infections; two diseases caused by contact with
biological products; 10 diseases caused by mechani-
cal factors and variations of the natural elements of the
working environment; one disease caused by ionizing and
electromagnetic radiation (except cancer); four types of
cancer; and six endogenus diseases (hearing loss, cramps,
laryngitis, etc.) [35].

In February this year, the Chamber of Deputies approved
an amendment to the table of work diseases. In the review,
49 diseases were eliminated and 73 were added, leaving
the table with 185 occupational diseases. Among the most
important changes are the recognition of diseases associ-
ated with the exposure to psychosocial and ergonomic risk
factors, as well as the increase in the recognized number
of cancers of work origin, which increased from four to 23,
and infectious and parasitic diseases, which increased from
21 to 40 [36, 37]. Those modifications to the law have not
yet been published in the official journal of the federation.

Health-llIness of the Economically Active Population
The Ministry of Work and Social Prevention (Secretaria
del Trabajo y Previsién Social — STPS) is in charge of
establishing and monitoring compliance with the
legislation, as well as coordinating the job of profession-
als and institutions involved in the health of workers.
Attention to illness and social security of the workers are
the responsibility of the Ministry of Health and the differ-
ent Institutions of Social Security.

In Mexico there is no universal system of coverage
for health care. The National Health System (Secretaria
de Salud — SSA) concentrates all the organizations,
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institutions, and resources, and together they cover 83%
of the population. Access to health services is conditioned
by the labor or socioeconomic situation of the Mexican
population. Attention to the population not insured for
their employment is given by the Ministry of Health (hos-
pitals, clinics, and health centers of the State).

The National Institute of Social Security (Instituto
Mexicano del Seguro Social — IMSS) serves workers in the
private sector and decentralized services and their depend-
ents (section A of the Constitution), including health
care, maternity coverage, old age disability, retirement,
death and a well-structured insurance of work hazards. Its
financing is tripartite (government, employers, and work-
ers). This institution is the only one that reports accident
statistics and work-related diseases in the country, and it
covers 32.9% of the total population [38].

The Institute of Security and Social Services for the
Workers of the State (Instituto de Seguridad y Servicios
Sociales de losTrabajadores del Estado — ISSSTE) has the
same social security services as the IMSS and a limited ser-
vice of work hazards and work-related medical issues. It
is financed by the government and the workers, covering
7.4% of the population [38].

Other services that include social security coverage
are the Instituto de Social Security for the Armed Forces
(Seguridad Social para las Fuerzas Armadas — ISSFAM) and
Mexican Oil (Petréleos Mexicanos — PEMEX), covering
.007% of the population [38].

Finally, the Popular Insurance (Seguro Popular) pro-
vides health services for those who are not affiliated with
social security, covers a package of health actions and the
fee is defined according to the economic situation of the
families, although in some places local governments have
assumed the costs. This coverage reaches 43.5% of the
population [38].

Health-Disease in productive age

The overall mortality rate in men and women considered
to be of productive age (15-64 years) was 286.5 x 100,000;
the three main causes of death in this group correspond
to malignant tumors, diabetes, and ischemic heart dis-
ease. However, in men it reached almost 400 x 100,000,
almost double that of women. This is mainly due to the
increase of violent deaths in the 15-29 and the 30-44 age
groups, in which the main causes were homicides, traffic
accidents, and suicides. In these same groups, there is an
increase in ischemic heart disease, renal failure, cirrhosis,
diabetes, and breast cancer [10, 39].

Other health problems in people over 20 years of age
are reported by the national health and nutrition survey.
In this study, a prevalence of diabetes of 9.4% was found,
which increased to 10.3 in women. Hypertension was
25.5% and overweight and obesity combined had a preva-
lence of 72.5% (37% overweight and 38.6% obesity) [38].

Accidents and work-related diseases

As previously mentioned, the IMSS is the only institution
that reports information on work-related accidents and
diseases, which are considered by law as work hazards.
The total number of workers affiliated during 2016 was
18,206,112 [40]. In the same year, the economically active
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Table 1: Evolution of accidents, occupational diseases and their severity Mexico 2011-2016.

Rate 2011 2012 2013 2014 2015 2016
Total accidents and diseases* 3.6 3.6 33 33 3.1 2.9
Work accidents* 2.8 2.8 2.6 2.4 2.4 22
Accidents on the way* 0.7 0.8 0.7 0.7 0.6 0.7
Work diseases** 274 309 392 493 684 693
Permanent disabilities*** 502 492 531 539 594 609
Lethality** 294 276 242 251 2.62 2.66

* x 100 workers; ** x10,000 workers; *** x 1,000 workers.

Own preparation with data source of the statistical memory of IMSSS 2016.

Table 2: Incidence of work risks by sex and age Instituto
Mexicano del Seguro Social Mexico 2016.

Age groups  Hazards of works per
every 100 workers
Men Women Total
3.0 2.8 2.9
15-19 3.2 2.0 2.7
20-24 4.0 2.8 3.6
25-29 33 2.6 3.0
30-34 29 2.6 2.8
35-39 2.7 2.7 2.7
40-44 2.6 2.9 2.7
45-49 2.5 3.1 2.7
50-54 2.5 34 2.8
55-59 2.6 34 2.8
60-64 2.8 3.0 2.9
65-69 2.0 2.2 2.1
70-74 16 14 1.5
75+ 0.9 0.7 0.9

Statistical memory of IMSS 2016.

population increased to 54,200,000 [41], therefore the
statistical data would correspond to 33.6% of the PEA.
The frequency of accidents and work-related illnesses of
66.4% of men and women of productive age in the coun-
try is unknown.

When analyzing the evolution of work hazards (diseases,
accidents at work and on the way to/from work) in the last
six years, we observed that the rate was 2.9 x 100 workers
during 2016, 1.2% less than in 2011 [40] (Table 1).

Transportation accidents to/from work remained the
same during the period; work accidents dropped from
2.8% to 2.2%, but diseases increased from 3 to 6.9 per
10,000 workers [40] (Table 1).

In the same period, the lethality of labor risks gradually
decreased from 2011 to 2014, but as of this year there was
an increase. While permanent disabilities have maintained
an increase between 2011 and 2016, they grew from 50.2
to 60.9 x 1000, mainly in work accidents [40] (Table 1).

There was a minimal difference in the rate of accidents
and illnesses between men and women: 3 and 2.8
respectively. The highest rates in men were in the younger
age groups, while in the latter these were found in older
age groups (Table 2).

According to the economic activity group, occupa-
tional accidents had the highest rates in self-service stores
and specialized departments, 4.5%; food, beverage, and
tobacco sales, 3.5%; and food and beverage preparation
and service of temporary accommodation, 3.4%; the inci-
dence was not far from the average rate. However, the
most lethal accidents occurred in the economic groups
of land transport, construction of buildings and civil engi-
neering works, and purchase of raw materials, materials
and auxiliaries, with 96, 56 and 31 deaths per 10,000 acci-
dents respectively [40] (Table 3).

In contrast, the incidence of work-related diseases,
according to the economic activity group, showed a great
difference when compared to the national average, so the
basic metal industry had 98 diseases x 10,000 workers,
the extraction and benefit of metallic minerals: 84.6, and
temporary accommodation services: 14.6 x 10,000. The
highest frequency of permanent disabilities and deaths
occurred in the first two groups. The lethality was also
high in agriculture [40] (Table 4).

Regarding occupational diseases, between 2011 and
2016 there was an increase in the general incidence.
Reports of the incidence rate of each disease are not pub-
lished; there are only absolute numbers and percentages
with respect to the total of those registered (Table 5).

Hearing loss has always been at the top of the list, but
its percentage has declined from 32.7% to 14.8%, mainly
due to the increase in diseases of the musculoskeletal
system. From 2011 to 2016 there has been a constant
increase of dorsopathies, diseases of the eye, enthesopa-
thy, carpal tunnel syndrome, and pneumoconiosis [40]
(Figure 3). During 2016, although the first cause of
illness was hearing loss, the profile was dominated by
musculoskeletal diseases, which together reached 36.5%
(Table 5).

Human resources

In Mexico, 52% of medical schools teach Medicine or
Health at Work in the undergraduate program; [42] in
addition, the National Autonomous University of Mexico
(Universidad Nacional Auténoma de México — UNAM) has
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Table 3: Groups of economic activity with higher rates of work accidents, permanent disabilities and

death Mexico, 2016.

Work accidents Permanent disabilities Lethality
x 100 workers x 1,000 workers x 10,000 accidents

1. Purchase and sale in self-service stores and 45 0.6 24

specialized departments by merchandise line
2. Food sales, beverages and tobacco products 3.5 0.9 19.4
3. Preparation and service of food and beverages 3.4 0.6 5.4
4. Temporary accommodation services 34 0.5 2.5
5. Manufacture of metal products, except machinery 3.3. 24 22.5

and equipment
6. Food processing 3.0 14 16.7
7. Construction of buildings and civil 2.9 1.7 56.1

engineering works
8. Ground transportation 2.7 1.7 95.7
9. Purchase of raw materials, materials and auxiliaries 2.6 1.2 31.0
10. Manufacture of rubber and plastic products 2.6 1.5 9.4

Own preparation with data source of the statistical memory of IMSS 2016.

Table 4: Groups of economic activity with higher rates of work-related diseases, permanent disabilities and

deaths Mexico 2016.

Work diseases

Permanent disabilities Lethality x 10,000

x 10,000 workers x 1,000 diseases diseases
1. Basic metal industries 98.0 11.5 10.0
2. Extraction and benefit of metallic minerals 84.6 12.7 339
3. Temporary accommodation services 14.6 0.1 0.0
4. Construction, reconstruction and assembly of 11.8 0.8 0.0
transport equipment and its parts
5. Manufacture of metal products, except machinery 10.2 1.0 0.0
and equipment
6. Manufacture of clothing and other articles based 10.2 0.5 0.0
on textiles and various materials, except footwear
7. Ground transportation 8.8 0.8 0.0
8. Manufacture and/or assembly of machinery, 8.0 0.3 0.0
equipment, appliances, accessories and electrical
and electronic articles and their parts
9. Farming 75 0.1 29.8
10. Purchase and sale in self-service stores and 6.0 0.1 0.0

specialized departments by merchandise line

Own preparation with data source of the statistical memory of IMSS 2016.

a social service program in occupational health. The IMSS
and PEMEX, with the academic validity from the UNAM,
have the specialty of Occupational and Environment
Medicine, with medical residency modality: the same
university and four other universities have a specialization
program in occupational health without medical residency
[43]. In an institute and nine public universities, there is
a master program in Occupational Health; two of these
universities have a doctoral program. There are also short
courses related to the area, given by public and private

universities [44]. According to the last publication on the
topic, in 2006, 846 specialists had graduated, from which
720 were active, implying “one specialist for every 21,006
workers [43],” when “an advisable ratio of one per 5,000
is estimated [43].” To date, according to the postgraduate
information on Occupational Health of the UNAM, 1385
specialists have graduated [44]. Of the specialists, only
255 doctors are certified [45]. Nevertheless, about 13,000
physicians, of whom their training is unknown, work as
company doctors [44].
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Table 5: Comparison of number and type of work-related diseases registered in 2011 and 2016.

Worl-related disease Number 2011 Percentage Number 2016 Percentage
Total 4,105 100.0 12,622 100.0
1. Hearing loss 1,341 32.7 1,873 14.8
2. Dorsopathies 124 3.0 1,663 13.2
3. Diseases of the eyes and surroundings 35 0.9 1,364 10.8
4. Pneumoconiosis 792 19.3 1,017 8.1
5. Intoxications 33 0.8 876 6.9
6. Other enthesopathies 123 0.3 700 55
7. Carpal tunnel syndrome 147 36 636 5.0
8. Dermatitis by contact 123 3.0 580 4.6
9. Injuries in the shoulder 110 2.7 503 4.0
10. Radial styloid tenosynovitis (from Quervain) 140 34 422 33
11. Respiratory conditions due to inhalation of 239 5.8 378 3.0
fumes, gases, vapors and chemicals
12. Other synovitis, tenosynovitis and bursitis 144 35 349 2.8
13. Infectious and parasitic diseases 42 1.0 229 1.8
14. Epicondylitis 44 1.1 184 1.5
15. Mental and behavioral syndromes 31 0.8 168 1.3
16. Osteoarthritis 25 0.6 150 1.2
17. Decompression sickness 2 0.0 108 0.9
18. Peripheral vascular disease 22 0.5 76 0.6
19. Occupational cancer 3 0.1 35 0.3
20. Asthma 11 0.3 30 0.2
21. Several of lower frequency 574 14.0 1,281 10.1

Statistical memory of IMSS 2016.

Conclusions
Mexico has great wealth and has experienced a slow but
steady growth [5]. However, different evaluations performed
by national and international organizations show inequal-
ity in the country [5, 7, 8]. While 5% of the wealthiest fami-
lies concentrate 58% of the wealth [46], the country, along
with Bolivia, Guatemala, and Panama, has experienced a
decline in the purchasing power of wages. Investment in
health and environment, with 2.7 and 0.2 of GDP, is among
the lowest in Latin America [46]. All this determines the
current situation of the occupational and environmental
health and the living and working conditions of the popu-
lation. For more than 15 years, the ministries in charge of
health and the environment have carried out programs that
propose actions to improve the situation. However, due
to insufficient budget and poor compliance with current
regulations, there has been an accelerated deterioration
of terrestrial and marine ecosystems, together with a con-
stant increase in rural and urban pollution. Only in 2014
an ecological disaster occurred in Sonora, when a mining
incident spilled 40,000 m? of copper sulphate, sulfuric acid,
and metals in a river [47].

In the area of occupational health, unemployment, com-
pared to other countries, such as Argentina or Spain, is low

[48, 49]. However, there is inequality due to the high rate
of informal work (57.3%) [30]. This generates precarious
work, without social security, economic benefits, or access
to health services.

The amendments to the law have contributed to this
situation with the flexibility in hiring, the legalization of
outsourcing, and the consequent increase in the absence
of fringe benefits [34].

At now, the working conditions in Mexico are some-
thing officially unknown, since there is no registration
or evaluation. But the tragedies that have occurred show
the lack of compliance with regulations. This is the case of
what happened in a coal mine in 2006, where 65 miners
died due to violation of hygiene and safety standards [50].
This is also what happened in a clandestine sewing work-
shop in which, during the September 19th earthquake, an
unknown number of workers were buried [51].

Regarding accidents and occupational diseases, it is
necessary to consider that the reported corresponds
approximately to 34% of the total EAP; thus, what hap-
pens with the rest of the workers is unknown. To this, we
would have to add the under-registration for different cir-
cumstances. In the case of accidents, one study showed
that, on average, 26.3% (range 0-68%) was not rated as
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Figure 3: Number of occupational diseases IMSS 2011-2016.

such [52]. As to occupational diseases, a report from the
IMSS [53] itself, estimated an under-registry of 92%; if
this were so, we would be talking about an occurrence of
almost 157,775 work diseases and a rate of 86.66 x 10000,
very similar to the one that is recorded in the extractive
industry [40].

In addition to accidents and diseases classified as work-
related, we must take into account the presence of dis-
eases in productive age, which may be related to work
too, such as cardiovascular disease, diabetes, obesity, and
chronic kidney disease, among others, in which there has
been an association with certain working conditions [2].

To improve working conditions and reduce accidents
and diseases, it is important that what is stipulated in the
law is fulfilled, but it is equally important that workers
have social security, both for their care and to really know
the scale of the problem. It is also necessary to have more
professionals in occupational and environmental health,
carry out quantitative assessments that allow mapping of
risk factors and damage to health, and train workers to
prevent accidents and work-related illnesses.

According to the International Labor Organization (ILO),
in order to reduce the growing number of occupational
diseases, it is essential to implement preventive measures
[54]. The same principle should be applied to the general
morbidity and mortality of the population in general and
of the population of productive age in particular, since, in
the end, work and the environment have an impact on the
health of the entire population.

However, these measures would have to go beyond
the scope of secondary prevention and consider the
social determination of health [4], which implies that
in order to eliminate health inequity, it is necessary to
take action against inequalities: “improving living condi-
tions, combating the distribution inequality of power,
money and resources, to measure the magnitude of the
problem, to analyze it, and to evaluate the effects of the
interventions [55]." The latter could be achieved, both
with the information generated by the recently created
National Observatory of Inequities of Health [50-53],
and with the participation of academics, physicians,
and social researchers who contribute to this purpose,
documenting and disseminating the current situation in
their own fields.

For the rest of recommendations, it is necessary that the
public policies are proposed and implemented following
a principle of social justice.

Competing Interests
The authors have no competing interests to declare.

References

1. Marmot M and Bell R. Challenging health inequali-
ties—implications for the workplace. Occupational
Medicine. 2010; 60: 162—164. DOI: https://doi.
org/10.1093/occmed/kqq008

2. Palacios NME and Tamez GS. Enfermedades
crénicas y proceso de trabajo. En: Castro AJM, Pala-
cios NME, Paz RMP, Garcia DLTGS, Moreno ALA.
Salud, ambiente y trabajo. 2013; 171-187. México,
Mc Graw Hill.

3. Haro-Garcia L, Aguilar-Madrid G, Juarez-Pérez
CA, et al. La equidad y la salud en el trabajo: Expl-
orando un drea emergente. Rev Peru Med Exp Salud
Publica. 2013; 30: 671-675.

4. Organizaciéon Mundial de la Salud. Subsanar las
desigualdades en una generacién: Alcanzar la equi-
dad sanitaria actuando sobre los determinantes
sociales de la salud: Informe final de la Comisién
Sobre de Determinantes Sociales de la Salud: Reco-
mendaciones generales de la Comisién. Pag. 2. OMS.
2009; Ginebra Suiza.

5. Tamez-Gonzalez S and Pérez-Dominguez J. La
sociedad del riesgo y las inequidades en la salud de los
trabajadores. Salud Publica Mex. 2012; 14(Sl 1): 43-55.

6. Recursos Naturales Instituto Nacional de
Estadistica y Geografia. Official Web Site. http://
www.inegi.org.mx/geo/contenidos/recnat/default.
aspx. Accessed September 6, 2017.

7. Poblacion. Instituto Nacional de Estadistica y Geo-
graffa. Official Web Site. http://www.beta.inegi.org.
mx/temas/estructura/. Accessed September 4, 2017.

8. OECD. EconomicStatistics: Mexico 2017 OECD;
2017. https://www.oecd.org/eco/surveys/mexico-
2017-OECD-Estudios-economicos-de-la-ocde-vision-
general.pdf. Accessed September 8, 2017.

9. Migueles R. Inflacién llega a 6.66 en agosto, su
nivel mas alto en 16 afios. El Universal. Seccién


https://doi.org/10.1093/occmed/kqq008
https://doi.org/10.1093/occmed/kqq008
http://www.inegi.org.mx/geo/contenidos/recnat/default.aspx
http://www.inegi.org.mx/geo/contenidos/recnat/default.aspx
http://www.inegi.org.mx/geo/contenidos/recnat/default.aspx
http://www.beta.inegi.org.mx/temas/estructura/
http://www.beta.inegi.org.mx/temas/estructura/
https://www.oecd.org/eco/surveys/mexico-2017-OECD-Estudios-economicos-de-la-ocde-vision-general.pdf
https://www.oecd.org/eco/surveys/mexico-2017-OECD-Estudios-economicos-de-la-ocde-vision-general.pdf
https://www.oecd.org/eco/surveys/mexico-2017-OECD-Estudios-economicos-de-la-ocde-vision-general.pdf

Palacios Nava et al.: Situation of Occupational and Environmental Health in Mexico

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Econdmica. Published September 7, 2017. Accessed
September 7, 2017.

Secretaria de Salud. Informe sobre la salud de los
mexicanos 2015. Diagnéstico General de la salud
poblacional. Subsecretaria de integracién y desarrollo
del sector salud. Direccién general de evaluacién del
desempefio. Secretaria de Salud México; 2015.

El Imparcial de Hermosillo. Desciende México en
indice de desarrollo: ONU. Periddico El Imparcial de
Hermosillo Sonora. Published March, 2017. http://
www.elimparcial.com/EdicionEnLinea/Notas/
Internacional/22032017/1193785-Desciende-
Mexico-en-indice-de-desarrollo-ONU.html. Accessed
September 4, 2017.

Consejo Nacional de Evaluacion de la Politica
de Desarrollo Social. Comunicado de prensa 04
CONEVAL. Informe de evaluacién de la politica de
desarrollo social. Published: April 8, 2017. Accessed
August 30, 2017.

COFEPRIS. 2002 Primer Diagnéstico Nacional de
Salud Ambiental y Ocupacional. Secretaria de Salud.
http://www.salud.gob.mx/unidades/cdi/documen-
tos/DOCSAL7658.pdf. Accessed December 5, 2017.
Riojas-Rodriguez H, Schilmann A, Lopez-Carrillo
L and Finkelman J. Environmental health in
Mexico: Current situation and future prospects.
Salud Publica Mex. 2013; 55: 638-649. DOI: https://
doi.org/10.21149/spm.v55i6.7310

Secretaria de Salud. Programa Sectorial de Salud
2013-2018.  http://portal.salud.gob.mx/conteni-
dos/conoce_salud/prosesa/prosesa.html. Accessed
December 2017.

Bunge V. La presiéon hidrica en las cuencas de
México. In: Cotler Avalos H (ed.), Las cuencas
hidrogrdficas de México: Diagnostico y priorizacion.
2010; 88-91. México, D.F.: INE.

Bundschuh J, Litter MI, Parvez F, et al. One
century of arsenic exposure in Latin America: A
review of history and occurrence from 14 countries.
Sci Total Environ. 2012; 429: 2—35. DOI: https://doi.
org/10.1016/j.scitotenv.2011.06.024

McClintock TR, Chen Y, Bundschuh J, et al. Arsenic
exposure in Latin America: Biomarkers, risk assess-
ments and related health effects. Sci Total Environ.
2012; 429: 76-91.

SEMARNAT. Residuos. In: Informe de la Situacién
del Medio Ambiente. Compendio de Estadisticas
Ambientales. Indicadores clave y desemperio ambi-
ental. 2012; 317-361. México, D.F.: SEMARNAT.
Riojas-Rodriguez H, Alamo-Hernandez U,
Texcalac-Sangrador JL and Romieu I. Evaluacién
de impacto en salud ante reducciones de PM10 y
ozono en la Zona Metropolitana del Valle de México.
Base para un nuevo programa de calidad del aire.
Salud Publica Méx. 2014; 56: 579-591. DOL: https://
doi.org/10.21149/spm.v56i6.7384

Villarreal R, Palacios J, Parker K and Calderon
L. 2010. Mexico City air pollution adversely affects
the hearts of young people. Federation of American

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

357

Societies for Experimental Biology Web site. https://
medicalxpress.com/news/2010-04-mexico-city-air-
pollution-adversely.html. Accessed May 24, 2017.
Calderén-Garciduefias L, Reynoso-Robles R,
Vargas-Martinez J, et al. Prefrontal white matter
pathology in air pollution exposed Mexico City
young urbanites and their potential impact on
neurovascular unit dysfunction and the develop-
ment of Alzheimer's disease. Environmental Research.
2016; 146: 404-417. DOLI: https://doi.org/10.1016/].
envres.2015.12.031

Diaz-Jiménez R, Berrueta-Soriano V and
Masera-Cerutti O. Estufas de lefia. Cuadernos temati-
cos sobre Bioenergia No. 3. México: Red Mexicana
de Bioenergia AC, 2011. Morelia, Mich. México. Red
Mexicana de Bioenergia AC Web site. http://rem-
bio.org.mx/wp-content/uploads/2014/12/CT3.pdf.
Accessed May 4, 2017.

Zuk M, Rojas L, Blanco S, et al. The impact of
improved wood-burning stoves on fine particulate
matter concentrations in rural Mexican homes. J
Expo Sci Environ Epidemiol. 2007; 17(3): 224-232.
DOI: https://doi.org/10.1038/sj.jes.7500499
GRULAC. Primer informe de vigilancia regional.
Regién de América Latina y El Caribe. De conformi-
dad con el articulo 16 del Convenio de Estocolmo
sobre la evaluacion de la eficacia. México, D.F.: INE-
SEMARNAT; 2009.

PROFEPA. Informe de actividades, 2015. SEMARNAT.
México, D.F.: PROFEPA Web site. http://www.profepa.
gob.mx/innovaportal/file/8233/1/web_version-
final.pdf. Accessed May 6, 2017.

Guzman-Plazola P, Guevara-Gutiérrez RD,
Olguin-Lopez JL and Mancilla-villa OR.
Perspectiva campesina, intoxicaciones por plagui-
cidas y uso de agroquimicos. IDESIA. 2016;
34(3): 69-80. DOI: https://doi.org/10.4067/
S0718-34292016000300009

Palacios-Nava ME and Moreno LMA. Diferencias
en la salud de jornaleras y jornaleros agricolas
migrantes en Sinaloa, México. Salud Publica Méx.
2004; 46: 286-293. DOI: https://doi.org/10.1590/
S0036-36342004000400003

Moreno AR, Calderon MC, Riojas-Rodriguez H, et al.
Salud Humana. In: Gay C and Rueda C (eds.), (Coords.).
Reporte Mexicano de Cambio Climdtico. Impactos,
vulnerabilidad y adaptacion. 2015; 165-180. Grupo
II. Programa de Investigacién en Cambio Climatico.
México, D.F.: UNAM, PINCC.

Instituto Nacional de Estadistica y Geografia.
Poblacién econdémicamente activa. Comunicado de
prensa. 204/17. Published: May 16, 2017. http://www.
inegi.org.mx/saladeprensa/boletines/2017/iooe/
100€2017_05.pdf. Accessed May 18, 2017.
Resultados del Modulo de Trabajo Infantil 2007.
Encuesta Nacional de Ocupacién y Empleo 2007. Insti-
tuto Nacional de Estadistica y Geografia. Published;
2008. http://www.stps.gob.mx/ANEXOS/MTI_2007.
pdf. Accessed May 24, 2017.


http://www.elimparcial.com/EdicionEnLinea/Notas/Internacional/22032017/1193785-Desciende-Mexico-en-indice-de-desarrollo-ONU.html
http://www.elimparcial.com/EdicionEnLinea/Notas/Internacional/22032017/1193785-Desciende-Mexico-en-indice-de-desarrollo-ONU.html
http://www.elimparcial.com/EdicionEnLinea/Notas/Internacional/22032017/1193785-Desciende-Mexico-en-indice-de-desarrollo-ONU.html
http://www.elimparcial.com/EdicionEnLinea/Notas/Internacional/22032017/1193785-Desciende-Mexico-en-indice-de-desarrollo-ONU.html
http://www.salud.gob.mx/unidades/cdi/documentos/DOCSAL7658.pdf
http://www.salud.gob.mx/unidades/cdi/documentos/DOCSAL7658.pdf
https://doi.org/10.21149/spm.v55i6.7310
https://doi.org/10.21149/spm.v55i6.7310
http://portal.salud.gob.mx/contenidos/conoce_salud/prosesa/prosesa.html
http://portal.salud.gob.mx/contenidos/conoce_salud/prosesa/prosesa.html
https://doi.org/10.1016/j.scitotenv.2011.06.024
https://doi.org/10.1016/j.scitotenv.2011.06.024
https://doi.org/10.21149/spm.v56i6.7384
https://doi.org/10.21149/spm.v56i6.7384
https://medicalxpress.com/news/2010-04-mexico-city-air-pollution-adversely.html
https://medicalxpress.com/news/2010-04-mexico-city-air-pollution-adversely.html
https://medicalxpress.com/news/2010-04-mexico-city-air-pollution-adversely.html
https://doi.org/10.1016/j.envres.2015.12.031
https://doi.org/10.1016/j.envres.2015.12.031
http://rembio.org.mx/wp-content/uploads/2014/12/CT3.pdf
http://rembio.org.mx/wp-content/uploads/2014/12/CT3.pdf
https://doi.org/10.1038/sj.jes.7500499
http://www.profepa.gob.mx/innovaportal/file/8233/1/web_versionfinal.pdf
http://www.profepa.gob.mx/innovaportal/file/8233/1/web_versionfinal.pdf
http://www.profepa.gob.mx/innovaportal/file/8233/1/web_versionfinal.pdf
https://doi.org/10.4067/S0718-34292016000300009
https://doi.org/10.4067/S0718-34292016000300009
https://doi.org/10.1590/S0036-36342004000400003
https://doi.org/10.1590/S0036-36342004000400003
http://www.inegi.org.mx/saladeprensa/boletines/2017/iooe/iooe2017_05.pdf
http://www.inegi.org.mx/saladeprensa/boletines/2017/iooe/iooe2017_05.pdf
http://www.inegi.org.mx/saladeprensa/boletines/2017/iooe/iooe2017_05.pdf
http://www.stps.gob.mx/ANEXOS/MTI_2007.pdf
http://www.stps.gob.mx/ANEXOS/MTI_2007.pdf

358

32

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Palacios Nava et al: Situation of Occupational and Environmental Health in Mexico

. Resultados del M6dulo de Trabajo Infantil 2015.
Méddulo de Trabajo Infantil 2015. Boletin de la Secre-
tarfa del Trabajo y Prevision Social. http://www.stps.
gob.mx/bp/gob_mx/Boletin%20STPS%20MTI%20
2015.pdf. Accessed June 15, 2017.

Poblacion. Nifios que trabajan. Cuéntame INEGI.
Published in 2015. http://cuentame.inegi.org.
mx/poblacion/ninos.aspx?tema=P. Accessed
May 12, 2016.

Pérez HPLM and Alzaga SO. Aspectos legales de
la Salud en el Trabajo. En: En: Castro AJM, Palacios
NME, Paz RMP, Garcia DLTGS, Moreno ALA. Salud,
ambiente y trabajo. 2013; 190-209. México, Mc
Graw Hill.

Trueba UA and Trueba BJ. La Nueva Ley Federal del
Trabajo. México Ed. Porrta; 1972.

Propuesta de nueva tabla de enfermedades de
trabajo. Secretaria del Trabajo y Prevision Social
(STPS). Published December 22, 2016. https://
www.gob.mx/stps/prensa/consigna-nueva-tabla-
de-enfermedades-del-trabajo-185-padecimientos.
Accessed December 23, 2016.

Aprueban diputados reformas ala Ley Federal del
Trabajo. Camara de Diputados, Boletin Official Web
Site  http://www5.diputados.gob.mx/index.php/
esl/Comunicacion/Agencia-de-Noticias/2017/02-
Febrero/21/5987-Aprueban-diputados-reformas-a-
la-Ley-Federal-del-Trabajo-para-actualizar-las-tablas-
de-enfermedades-del-trabajo-y-de-valuacion-de-inca-
pacidades-permanentes. Accessed February 22, 2017.
Secretaria de Salud. Encuesta Nacional de Salud
y Nutricién de Medio Camino 2016 (ENSANUT MC
2016) Secretaria de Salud e Instituto Nacional de
Salud Publica. México 31 de octubre de 2016.
Cubos de mortalidad. INEGI. Official Web Site
http://www.inegi.org.mx/est/contenidos/proyec-
tos/registros/vitales/mortalidad/tabulados/Con-
sultaMortalidad.asp. Accessed May 24, 2017.
Instituto Mexicano del Seguro Social. Memoria
estadistica IMSS 2016. Capitulo VII Salud en
el Trabajo. http://www.imss.gob.mx/conoce-
al-imss/memoria-estadistica-2016. Accessed
September 9, 2017.

INEGI. Boletin de prensa num. 474/16 14 de
noviembre de 2016. Resultados de la encuesta
nacional de ocupacién y empleo, cifras durante el
tercer trimestre de; 2016. http://www.inegi.org.
mx/saladeprensa/boletines/2016/enoe_ie/enoe_
ie2016_11.pdf. Accessed September 14, 2017.
Sanchez-Roman FR, Medina-Figueroa AM,
Rangel-Zertuche RA and Sanchez-Ramos A.
Ensefianza de medicina del trabajo en el pregrado
de las escuelas de medicina en México. Salud
Publica Mex. 2009; 51: 97-103. DOI: https://doi.
org/10.1590/50036-36342009000200004
Sanchez-Roman FR, Pérez-Padilla A,
Sanchez-Vizcaino PM, Ortega-Escudero MT,
Pérez-Martinez P and Haro-Garcia L. Reflexiones
en torno a los 40 afos de la medicina del trabajo en
México. Rev Med Inst Mex Seguro Soc. 2007; 45(4):
403-412.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

Programa de Maestria y Doctorado en Ciencias
Médicas, Odontoldgicas y de la salud. Maestria y
Doctorado en Salud en el trabajo. http://www.
fmposgrado.unam.mx/ofertaAcademica/esp/esp.
html. Accessed September 16, 2017.

Consejo Nacional de Medicina del Trabajo
AC. Certificacion y re-certificaciéon. Directorio
de médicos. https://www.cnmmt.org/. Accessed
September 26, 2017.

Comision Econémica para América Latina y el
Caribe (CEPAL). Panorama Social de América Latina,
2016 (LC/PUB.2017/12-P) Santiago. 2017; 111-117.
Greenpeace. Desastre en Sonora La gran tragedia-
la gran amenaza. Greenpeace Website. Published
August 21, 2014. http://www.greenpeace.org/mex-
ico/es/Noticias/2014/Agosto/Desastre-en-Sonora-
La-gran-tragedia—-La-gran-amenaza/. Accessed
October 2, 2017.

INFOBAE. https://www.infobae.com/econo-
mia/2017/09/14/el-desempleo-cayo-a-8,7-y-el-
gran-buenos-aires-es-la-region-mas-afectada/.
Accessed December 8, 2017.

Desempleo de Espafa. https://www.datosmacro.
com/paro/espana. Accessed December 8, 2017.
Almazan JA. Pasta de Conchos. Published
February 19, 2007. http://www.,jornada.unam.
mx/2007/02/19/index.php?section=opinion&arti
cle=025a1pol. Accessed October 2, 2017.

Najar A. Terremoto en México: por qué la historia
del edificio que se desplomé en tres segundos
revivi6 el fantasma de las costureras muertas
en el sismo de 1985. BBC Mundo. Published
September 2017. http://www.bbc.com/mundo/
noticias-america-latina-41345526. Accessed
September 29, 2017.

Salinas-Tovar JS, Lopez-Rojas P, Soto-Navarro
MO, Caudillo-Araujo DE, Sanchez-Roman FR
and Borja-Aburto VH. El subregistro potencial
de accidentes de trabajo en el Instituto Mexi-
cano del Seguro Social. Salud Publica Mex. 2004;
46: 204-209. DOI: https://doi.org/10.1590/
S0036-36342004000300009

Garcia S. Panorama epidemioldgico de las Enferme-
dades de Trabajo con énfasis en las Enfermedades
Mentales y del Comportamiento en el IMSS Susana
Garcia. Published August 18,2015. http://data.styfe.
cdmx.gob.mx/politicalaboral/images/PONEN-
CIAS%20FOR0%20SS/3.-%20Panorama%20epi-
demi%20Dra.%20Susana%20Garc%C3%ADa.pdf.
Accessed May 13, 2016.

Organizacion Internacional del Trabajo. OIT
urge a una acciéon mundial para combatir las
enfermedades profesionales. Published April 26,
2013. http://www.ilo.org/global/about-the-ilo/
newsroom/news/WCMS_211645/lang--es/index.
htm. Accessed September 30, 2017.

Secretaria de Salud. Lanzamiento del Observatorio
Nacional de Inequidades en Salud (ONIS). Published
March 8, 2017. http://secretaria.salud.gob.mx/
onis/Paginas/LanzamientoONIS.aspx. Accessed
September 29, 2017.


http://www.stps.gob.mx/bp/gob_mx/Boletin%20STPS%20MTI%202015.pdf
http://www.stps.gob.mx/bp/gob_mx/Boletin%20STPS%20MTI%202015.pdf
http://www.stps.gob.mx/bp/gob_mx/Boletin%20STPS%20MTI%202015.pdf
http://cuentame.inegi.org.mx/poblacion/ninos.aspx?tema=P
http://cuentame.inegi.org.mx/poblacion/ninos.aspx?tema=P
https://www.gob.mx/stps/prensa/consigna-nueva-tabla-de-enfermedades-del-trabajo-185-padecimientos
https://www.gob.mx/stps/prensa/consigna-nueva-tabla-de-enfermedades-del-trabajo-185-padecimientos
https://www.gob.mx/stps/prensa/consigna-nueva-tabla-de-enfermedades-del-trabajo-185-padecimientos
http://www5.diputados.gob.mx/index.php/esl/Comunicacion/Agencia-de-Noticias/2017/02-Febrero/21/5987-Aprueban-diputados-reformas-a-la-Ley-Federal-del-Trabajo-para-actualizar-las-tablas-de-enfermedades-del-trabajo-y-de-valuacion-de-incapacidades-permanentes
http://www5.diputados.gob.mx/index.php/esl/Comunicacion/Agencia-de-Noticias/2017/02-Febrero/21/5987-Aprueban-diputados-reformas-a-la-Ley-Federal-del-Trabajo-para-actualizar-las-tablas-de-enfermedades-del-trabajo-y-de-valuacion-de-incapacidades-permanentes
http://www5.diputados.gob.mx/index.php/esl/Comunicacion/Agencia-de-Noticias/2017/02-Febrero/21/5987-Aprueban-diputados-reformas-a-la-Ley-Federal-del-Trabajo-para-actualizar-las-tablas-de-enfermedades-del-trabajo-y-de-valuacion-de-incapacidades-permanentes
http://www5.diputados.gob.mx/index.php/esl/Comunicacion/Agencia-de-Noticias/2017/02-Febrero/21/5987-Aprueban-diputados-reformas-a-la-Ley-Federal-del-Trabajo-para-actualizar-las-tablas-de-enfermedades-del-trabajo-y-de-valuacion-de-incapacidades-permanentes
http://www5.diputados.gob.mx/index.php/esl/Comunicacion/Agencia-de-Noticias/2017/02-Febrero/21/5987-Aprueban-diputados-reformas-a-la-Ley-Federal-del-Trabajo-para-actualizar-las-tablas-de-enfermedades-del-trabajo-y-de-valuacion-de-incapacidades-permanentes
http://www5.diputados.gob.mx/index.php/esl/Comunicacion/Agencia-de-Noticias/2017/02-Febrero/21/5987-Aprueban-diputados-reformas-a-la-Ley-Federal-del-Trabajo-para-actualizar-las-tablas-de-enfermedades-del-trabajo-y-de-valuacion-de-incapacidades-permanentes
http://www.inegi.org.mx/est/contenidos/proyectos/registros/vitales/mortalidad/tabulados/ConsultaMortalidad.asp
http://www.inegi.org.mx/est/contenidos/proyectos/registros/vitales/mortalidad/tabulados/ConsultaMortalidad.asp
http://www.inegi.org.mx/est/contenidos/proyectos/registros/vitales/mortalidad/tabulados/ConsultaMortalidad.asp
http://www.imss.gob.mx/conoce-al-imss/memoria-estadistica-2016
http://www.imss.gob.mx/conoce-al-imss/memoria-estadistica-2016
http://www.inegi.org.mx/saladeprensa/boletines/2016/enoe_ie/enoe_ie2016_11.pdf
http://www.inegi.org.mx/saladeprensa/boletines/2016/enoe_ie/enoe_ie2016_11.pdf
http://www.inegi.org.mx/saladeprensa/boletines/2016/enoe_ie/enoe_ie2016_11.pdf
https://doi.org/10.1590/S0036-36342009000200004
https://doi.org/10.1590/S0036-36342009000200004
http://www.fmposgrado.unam.mx/ofertaAcademica/esp/esp.html
http://www.fmposgrado.unam.mx/ofertaAcademica/esp/esp.html
http://www.fmposgrado.unam.mx/ofertaAcademica/esp/esp.html
https://www.cnmmt.org/
http://www.greenpeace.org/mexico/es/Noticias/2014/Agosto/Desastre-en-Sonora-La-gran-tragedia---La-gran-amenaza/
http://www.greenpeace.org/mexico/es/Noticias/2014/Agosto/Desastre-en-Sonora-La-gran-tragedia---La-gran-amenaza/
http://www.greenpeace.org/mexico/es/Noticias/2014/Agosto/Desastre-en-Sonora-La-gran-tragedia---La-gran-amenaza/
https://www.infobae.com/economia/2017/09/14/el-desempleo-cayo-a-8,7-y-el-gran-buenos-aires-es-la-region-mas-afectada/
https://www.infobae.com/economia/2017/09/14/el-desempleo-cayo-a-8,7-y-el-gran-buenos-aires-es-la-region-mas-afectada/
https://www.infobae.com/economia/2017/09/14/el-desempleo-cayo-a-8,7-y-el-gran-buenos-aires-es-la-region-mas-afectada/
https://www.datosmacro.com/paro/espana
https://www.datosmacro.com/paro/espana
http://www.jornada.unam.mx/2007/02/19/index.php?section=opinion&article=025a1pol
http://www.jornada.unam.mx/2007/02/19/index.php?section=opinion&article=025a1pol
http://www.jornada.unam.mx/2007/02/19/index.php?section=opinion&article=025a1pol
http://www.bbc.com/mundo/noticias-america-latina-41345526
http://www.bbc.com/mundo/noticias-america-latina-41345526
https://doi.org/10.1590/S0036-36342004000300009
https://doi.org/10.1590/S0036-36342004000300009
http://data.styfe.cdmx.gob.mx/politicaLaboral/images/PONENCIAS%20FORO%20SS/3.-%20Panorama%20epidemi%20Dra.%20Susana%20Garc%C3%ADa.pdf
http://data.styfe.cdmx.gob.mx/politicaLaboral/images/PONENCIAS%20FORO%20SS/3.-%20Panorama%20epidemi%20Dra.%20Susana%20Garc%C3%ADa.pdf
http://data.styfe.cdmx.gob.mx/politicaLaboral/images/PONENCIAS%20FORO%20SS/3.-%20Panorama%20epidemi%20Dra.%20Susana%20Garc%C3%ADa.pdf
http://data.styfe.cdmx.gob.mx/politicaLaboral/images/PONENCIAS%20FORO%20SS/3.-%20Panorama%20epidemi%20Dra.%20Susana%20Garc%C3%ADa.pdf
http://www.ilo.org/global/about-the-ilo/newsroom/news/WCMS_211645/lang--es/index.htm
http://www.ilo.org/global/about-the-ilo/newsroom/news/WCMS_211645/lang--es/index.htm
http://www.ilo.org/global/about-the-ilo/newsroom/news/WCMS_211645/lang--es/index.htm
http://secretaria.salud.gob.mx/onis/Paginas/LanzamientoONIS.aspx
http://secretaria.salud.gob.mx/onis/Paginas/LanzamientoONIS.aspx

Palacios Nava et al.: Situation of Occupational and Environmental Health in Mexico 359

How to cite this article: Palacios Nava ME, Moreno Sanchez AR, Paz Roméan MdP, Garcia Garcia JJ and Nava Hernandez R.
Situation of Occupational and Environmental Health in Mexico. Annals of Global Health. 2018; 84(3), pp. 348-359. DOI: https:/
doi.org/10.29024/a0gh.2317

Published: 31 August 2018
Copyright: © 2018 The Author(s). This is an open-access article distributed under the terms of the Creative Commons
Attribution 4.0 International License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium,

provided the original author and source are credited. See http://creativecommons.org/licenses/by/4.0/.

= Annals of Global Health is a peer-reviewed open access journal published by Levy Library Press. OPEN ACCESS a

L
mgvy


https://doi.org/10.29024/aogh.2317
https://doi.org/10.29024/aogh.2317
http://creativecommons.org/licenses/by/4.0/

	Introduction 
	Methods 

	Overview of the Country 
	Environmental Health 
	Occupational Health 
	Economically Active Population 
	Child labor 

	Occupational Health Legislation and Institutions Responsible for Compliance 
	Legal framework of workers’ health 

	Federal Labor Law 
	Health-Illness of the Economically Active Population 
	Health-Disease in productive age 
	Accidents and work-related diseases 
	Human resources 


	Competing Interests 
	References 
	Conclusions
	Figure 1
	Figure 2
	Figure 3
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

