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Foreword

If human behaviour is a social activity derived from the dialectic of bio-psychical
needs and sociocultural and eco-systemic stimuli, then behaviour cannot be
understood in a vacuum, and it is essential to consider the culture and ecosystem
where the behaviour takes place. It is also necessary to consider that cultural
variations do not necessarily correspond to individual variations. It is important to
have a separate conceptualization and study of norms and values at the macro-level
and beliefs and attributes at the individual level. Cross-cultural studies show general
trends derived from the insertion of individuals in their respective cultures, but there
are also intra-cultural differences according to the sex, age, education and/or
economic status of individuals.

As a result, the careful study and depiction of the patterns of behaviour related to
risks in different eco-cultural settings are fundamental to the development of
evidence-based interventions that will insure the well-being and quality of life of the
people who inhabit those spaces. This book offers a fresh multidisciplinary
description of research on a wide variety of health and environmental risks
throughout Latin America. For aspects related to heath, the authors make a scholarly
description of risks ranging from problems in pregnancy, breast and cervical cancer,
neglected tropical diseases, complications derived from obesity and the lack of
polyunsaturated fatty acids, mental health, consumption of alcohol and illicit drugs
and antisocial or criminal behaviour. For the case of environmental and social risks,
the topics covered include natural disasters, volcanic and seismic events, hydrom-
eteorological events, bullying in schools, accidents at work in the textile industry
and lack of pro-environmental behaviour.

In all chapters, the antecedents, correlates and consequences of the risk beha-
viours are evaluated in order to propose interventions to reduce or eradicate the
negative effects of the deleterious situations. The careful analysis and inclusion of
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eco-systemic, social, cultural and individual variables involved in the search for
appropriate and effective interventions make this book a must-read for profes-
sionals, public policy-makers, academics and the general population.

Mexico City, Mexico
June 2017

Ronaldo Diaz-Loving
Faculty of Psychology

Universidad Nacional Autónoma de México
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Introduction

The book is divided into two main categories, based on the type of risk addressed
by the chapters: health issues and environmental issues in Mexico and some Latin
American countries.

The chapter written by Tania Romo et al. discusses high-risk pregnancy. Unlike
most texts on this subject, which describe how the health problems of the mother
increase the possibility of having a pregnancy of this type, the authors describe
certain risk behaviours that compromise not only the perinatal health of the mother
and/or the newborn, but condition the state of health of the newborn throughout his
life. The authors describe how exposure to stress during gestation predisposes the
individual adult to develop some types of cancer, neurological and cardiovascular
diseases. The authors also describe how the nutritional conditions of the mother
before and during pregnancy create a favourable or adverse in utero environment
that will predispose the foetus to the development of disorders such as obesity,
diabetes or metabolic syndrome. But the effects of stress and a poor quality
maternal diet during pregnancy are not limited to children; these can be transmitted
to their offspring, even for several generations.

Two chapters on cancer are presented—one is about risky behaviours that can
trigger breast cancer and the other about cervical cancer. In the first chapter, written
by Rosalba León et al., it is evidenced that the origin and progression of breast
cancer are, to a high degree, attributable to factors related to lifestyle. In this sense,
we discuss some risk behaviours such as carbohydrate-rich and low-fibre diet rich
in both animal fats and trans-fatty acids obesity (mainly post-menopause) sedentary
lifestyle alcohol consumption and smoking. In addition, other psychological risk
factors such as personality type, chronic stress exposure and barriers to the timely
detection of this type of cancer are discussed. The authors reflect on the prevention
campaigns and conclude that in addition to performing diagnostic tests, the constant
promotion of healthy lifestyles is necessary.

In the other chapter, written by Yamilet Ehrenzweig and Ma. Luisa Marván,
some psychological variables that result in women not performing certain beha-
viours to prevent cervical cancer are discussed. The authors present epidemiological
data which indicate that although cervical cancer is a preventable disease, it is a
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serious public health problem in underdeveloped countries and there is still a high
death rate from this cause. The chapter also contains empirical data on some of the
psychosocial factors that influence many women not to perform the Papanicolaou
(Pap smear) test, which detects in a timely manner abnormal cells that give rise to
cervical cancer if appropriate treatment is not received.

The chapter of Socorro Herrera and Grecia Herrera addresses the importance
of the consumption of certain fatty acids to avoid a series of health risks. The
authors discuss the benefits of omega-3s, which are found in fish oil, tuna, salmon,
cod and some seeds such as flax and olive, among others. Results of empirical
research demonstrating the protective effects of omega-3s against cardiovascular
disease, diabetes and some cancers are described. Also mentioned is how it helps to
relieve some skin lesions and treat some diseases, such as rheumatoid arthritis and
kidney diseases. But the chapter’s greatest emphasis is on describing the beneficial
effects of omega-3s on the brain, improving motor, attention, learning and memory
skills, and decreasing the risk of Alzheimer’s and Parkinson’s, among other
diseases.

The chapter by Ninfa Ramírez et al., focuses on the risk behaviours related to
what the World Health Organization has called Neglected Tropical Diseases, which
are mainly developed in poor countries located in the tropical and subtropical strip
of the world, affecting more than 100 million people. In particular, the authors
discuss the conditions which foster the most common infectious disease in Latin
America caused by actinomycetes (microorganisms found in natural ecosystems).
This disease, called actinomycetoma, affects skin, subcutaneous tissue, fascia and
bone and may spread through the thoracic cavity, abdominal or other regions of the
body. It is characterized by progressive inflammation with deformation of the area
where it is located, abscesses, ulcers and fistulas. It affects a specific core of the
population, who are farm workers, because they have inadequate work practices
such as walking barefoot, carrying agricultural products on their backs and per-
forming labour activities lying on the soil.

The chapter by Roseane de Fátima Guimarães Czelusniak discusses the health
risks caused by sedentary lifestyle in adolescents, an important issue to deal with
since the lifestyle of modern societies makes it increasingly difficult to perform
physical activity. The author describes the association between sedentarism and
some risk indicators, such as elevated cholesterol levels. But she also talks about the
association between sedentary behaviour and other behaviours considered to be
risky, such as alcohol and tobacco consumption, as well as inappropriate eating
habits. It is emphasized how sedentarism causes overweight and obesity, which in
turn are responsible for various cardiovascular, joint, cutaneous, endocrine, gas-
trointestinal, respiratory and neoplastic complications, besides causing serious
psychosocial problems. The chapter also describes how these complications can be
prevented or even reversed, by changing lifestyle and increasing physical activity.

The chapter of Jorge Luis Arellanez describes how the process of international
migration can be a risk factor for the mental health of individuals, with emphasis on
the consumption of alcohol and illicit drugs. In the case of men migrating from
Mexico to the USA, the post-traumatic stress associated with the experience of
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arrival at the destination has been studied, as well as the stress associated with the
lack of social support networks that facilitate migratory stay. Increased alcohol
consumption among migrants may act as a risk factor for antisocial or criminal
behaviour, as well as illicit drug use. The author also talks about the emotional
implications for those who remain in their place of origin. The absence of the father
usually leads to a family crisis that demands a high adjustment effort and leads to
the worsening of conflicts or the emergence of new problems. These situations have
a widespread affective impact of stress and depression on women and contribute to
the involvement of children in the use or abuse of alcohol or other illicit drugs.

The work of Iris Cátala from Puerto Rico focuses on the need to consider, in a
particular way, the most vulnerable populations exposed to natural disasters. The
author says it is important to consider the care of people with disabilities, children
and the elderly in such a way as to show “our evolution as a society”. She also
emphasizes the importance of implementing risk prevention programmes, particu-
larly with persons with disabilities, stressing that decent treatment of them is an
essential part of human rights. Additionally, the author proposes some intervention
strategies to attend to the physical and emotional consequences experienced by this
population with disability in the face of natural catastrophes. Some of the ways she
suggests to address this problem are: coordination of services between organiza-
tions, consideration of cultural beliefs related to disabilities, adequate safety, rescue
and evacuation plans.

In his chapter, Jesús Manuel Macías explains the importance of early warning
systems (EWSs) for disastrous events, which serve to warn the population before an
event occurs (sirens, radios, volcanic activity status, cell phones, etc.), and how they
tend to be designed in such a way that it is assumed that the target population is
homogeneous and will be ready to respond to alerts promptly once the signal is
made. However, the author shows that the population is not prepared to respond
adequately, since it responds to much more complex processes, in which cultural,
social and contextual factors are at stake. This situation hinders the effectiveness of
EWSs and shows how those who design these systems know little of the social
subjects at whom the information is directed. The author explains how these sys-
tems tend to be unused or underutilized by the false ideas that exist around them,
since, to be effective, they require long and focused processes in the target popu-
lation. Finally, he suggests a review of all EWSs in Mexico so that they comply
with the recommendations made by the UN International Strategy for Disaster
Reduction. He also suggests that these EWSs incorporate research recommenda-
tions from scientists in the social sciences, showing the complexity of the associated
sociocultural factors that favour or disfavour the good use of these systems.

In the chapter by Eric Jones at al., the dynamics of social networks and the
perception of risk in the face of disasters in two Latin American countries (Mexico
and Ecuador) exposed to dangers of volcanic eruption are analysed. The authors
analyse the population’s perceptions in the past, the present and those projected
expectations for the future. They are interested in knowing the influence of the
social and geographical context in the perception of risk and in the community
social networks. According to the authors, individuals can recover better after a
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disaster if the social networks to which they belong are dense. However, this can
also be counterproductive if the bonds that unite them are also dense, as the same
individuals are always conjugated within the network, which does not allow the
flow of information from other groups, since they are less trusted than the members
of the core network. The authors also note that receiving support seems more
important when speaking about past experiences and perceptions than when
speaking about the present, where it is more important to give support. The dif-
ferences and similarities found between the two countries mark some interesting
guidelines to continue analysing to discover how social networks influence this type
of situations.

The chapter by Úrsula Oswald Spring analyses the problems of the risks caused
by hydrometeorological events based on environmental and social vulnerability. In
addition, the author succeeds in synthesizing a theoretical and practical tool that
seeks to foster a process of resilience focused on: (a) the safety of populations
exposed to social violence and criminality, (b) risks and disasters caused by climate
change and (c) gender violence. From this comprehensive approach, the author
takes into account the social problems of human security in a world of increasing
violence and governments with little capacity to respond to social problems. In this
way, she says, “all these factors generate high-risk scenarios that can easily become
disasters with high human and material costs”. The model proposed offers elements
of analysis for the management of more comprehensive public policies that seek
human well-being.

The chapter by Elizabeth Ojeda, Melissa Ricaurte and Esperanza López Vázquez
analyses the perception of volcanic risk and the behaviour of students participating
as members of the first emergency response brigades at a secondary school located
at the foot of the Popocatépetl volcano (Mexico). These brigades are prepared to
facilitate the evacuation, search and rescue of people first aid communication and
disaster prevention and firefighting. The authors show how students and teachers
of the student community in general are accustomed to observing the constant
volcano activity without disrupting their daily life. In addition, the authors reflect on
the general beliefs of the rest of the Tetela community about the relationship and
ancestral vision of the Popocatépetl volcano, as it is regarded as a living being that
even has a spirit of its own. These beliefs endure with different forms of expression.
Despite being accustomed to volcanic hazards, which manifest themselves fre-
quently, they do not deny the real dangers in which they live. Through a qualitative
methodology, the work gives voice to the different visions and perceptions that the
participants have, showing their postures in front of the media, their teachers, their
parents, the preventive measures learned and proposals for the improvements that
they consider still need to be made. This is a youthful vision, full of restlessness and
expectations for the future. The authors propose some guidelines for the prevention
of volcanic risk based on the knowledge found in the studied community.

The chapter by Hannia Cabezas deals with the typical behaviours of some
students that lead to bullying, that is, a situation of harassment and intimidation, in
which the student is repeatedly attacked by his peers. The different forms of
aggression used by the students are favoured by some traits found in the victims,
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who are shy and fragile and often react with tears and isolation when they feel
attacked. These conditions are interpreted by the victimizers as a weakness, fuelling
the false belief that the victims have a cognitive disability that prevents them from
reacting with mental agility, limiting their social skills and independence, which
feeds the aggression. The victims of school bullying among peers are affected in the
short and long term, as they present traits of anxiety and fear, which subsequently
trigger low self-esteem in addition to anxiety and depression disorders. That is why
timely intervention is required to prevent this happening.

The chapter by Nicolas Bronfman, Pamela Cisternas and Esperanza López
shows the results of a study on environmental behaviour using a sample from Chile.
The theoretical approach of this study is based on the Stern Value-Belief-Standard
model, which considers that the different attitudinal elements of these variables
influence pro-environmental behaviour when one has a moral obligation to protect
society and the environment in general. It is a causal model that analyses the
posture and attitudes of the participants in the face of environmental problems. This
model is used by authors to understand behaviours and attitudes in terms of energy
and water conservation, consumption, biodiversity, transportation and household
waste handling. According to the authors, the population of Santiago has a high
pro-environment ecological vision. They are aware of the environmental problems
that affect them, and they also participate in caring for the environment with regard
to consumption, biodiversity, transportation and the conservation of energy and
water. However, citizen participation tends to be significantly lower in the case of
waste handling and separation than in other environmental situations. According to
the authors, this can happen, on the one hand, because the other environmental
dimensions enable people to save money, and on the other hand, because of the lack
of knowledge and material difficulties that exist about how to deposit the waste
properly. This type of study also provides important guidelines for the development
of public policies.

The chapter by Lorena Pérez Floriano and Julieta Leyva Pacheco deals with the
problem of accidents at work in the textile industry. The authors argue that in order
to understand the relationship between hazards and workers’ health, the risk of
exposure to potentially harmful labour factors should be assessed. One of the
contributions of the study is the creation of a questionnaire on Risk Perception in
the Textile Industry, which measures the perception of both the risk of having an
accident and the ergonomic risk. Using this questionnaire, the authors observed that
the workers of a textile factory perceive greater risk than their supervisors or the
administrative staff. The authors emphasize the importance of knowing the per-
ceptions and attitudes related to workers’ safety in order to promote a culture of
safety and responsibility. To eliminate and control the risks in the labour area, it is
crucial to ensure that all employees adopt safe working practices by providing
training and making improvements to the company’s safety and hygiene.
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Chapter 1
Introduction to Risk Psychology

Esperanza López-Vázquez and Ma. Luisa Marván

Abstract Risk perception has been studied from different approaches. From a
cognitive angle, risk perception implies the cognitive evaluation that is done in an
individual way but, at the same time, is impregnated and pierced by the social aspects
that surround the person. Perceived risk is built throughout life and is modified
according to various elements, such as the general information that is acquired from
danger, as well as experience, personal and social beliefs, and emotions. Risk per-
ception is influenced by different factors such as heuristic biases that are judgements
based on experiences, values and outgoing perceptions. The culturalist approach
analyses society from the base of social systems where risk appears as a result of
technological and economic progress that society itself has generated. Society
accepts a large number of dangers, given the great benefits many of them provide.
The influence of factors such as the media and social trust are also discussed.

Keywords Risks � Risk perception � Risk behaviours � Heuristics
There are numerous examples of risk situations that we face every day, such as
being subjected to conditions of chronic stress, the possibility of experiencing an
earthquake, or of suffering an accident in the workplace. In order to understand, in a
practical way, some of the processes that we as individuals experience when we are
exposed to a risk, it is necessary to explain some theoretical concepts that have been
developed from different approaches. The first part of this chapter will address some
theoretical models of risk perception analysis and behaviour in the face of different
hazards. A definition of the concept of risk is given to subsequently discuss some
psychological factors involved in the perception of risk. We finally present a
reflection on the importance of studying risks from a biopsychosocial perspective,
which considers the human being as an individual and at the same time as a member
of a social group.

Dr. Esperanza López-Vázquez, Research Professor, Centre of Transdisciplinary Research in
Psychology, Universidad Autónoma del Estado de Morelos. Email: esperanzal@uaem.mx.

Dr. Ma. Luisa Marván, Researcher, Institute of Psychological Research, Universidad
Veracruzana. Email: mlmarvan@gmail.com.
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1.1 Towards a Psychology of Risks

Studies on risk perception are relatively recent and have been increasing as natural,
technological, and anthropogenic hazards and disasters have been increasing.

The concept of risk perception has been managed for several decades to
understand how people perceive environmental risks and threats. It has been
observed in different studies that this perception gives rise to a response that is
reflected in a person’s behaviour and attitudes.

Regardless of the sensorial act of perceiving, risk perception allows the body to
prepare itself to face the eventuality of a danger. The ability to defend oneself
against a threat is a necessary condition of every organism to ensure its survival,
and the memory of experience is a skill that enables learning. In addition to this
instinct, the human body has the possibility of altering its environment, as well as
responding to it, in such a way that it is able both to create and to reduce risk
(Slovic 2000).

The perception of a threat brings along a cognitive process in which environ-
mental conditions are evaluated to decide whether a situation or circumstance is
threatening or not, and what the probability is of being affected by it. According to
Slovic, the results of a subject’s evaluation of perceived hazards are termed risk
perceptions, which are changing and context-related (Slovic 2000). In this way,
there are no wrong perceptions, but versions according the perceived subjects’
interpretation.

To better understand the concept of risk, it is important to refer to the roots of
this word. ‘Risk’ is the anglicised version of the French word risque. According to
the historical dictionary of the French language, the definition of “risk/risque” has
changed over time. It evolved from the medieval Latin risicus or riscos, which was
itself derived from the classical Latin resex, ‘cut back’, associated with the verb
resecare “to cut back, cut short, trim”. Subsequently, it acquired the connotation of
“risk run by a commodity at sea”. Another theory is that it could be derived from
Latin -rixor (“to quarrel violently, brawl”), which gave rise to rixe, ‘brawl’, and
ultimately ‘risk’. This term in today’s language conveys the idea of an inconve-
nience or situation that can lead to a more or less predictable eventual danger in the
near or distant future. It brings along the idea of eventuality and probability, or of
exposure to some possible danger or inconvenience, leading to a possible loss
(Dictionary Le Robert 1999). There is no certainty that the event will really happen,
or that it will not happen. In general, risk can be defined as the possibility of
suffering damage that encompasses both the nature of an option and the probability
of its consequences (Ayres et al. 2002).

Psychology has been widely concerned with the study of the subject’s interac-
tion with risks, and there has been a development of what some authors have called
Risk Psychology (Kouabenan et al. 2006). This field of psychology relies on the
principles of decision theory, which is based on theories of probability based on
mathematical calculations (Munier 1992); taking a risk is based on the decision to
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choose between different options in a level of uncertainty of the probability of
success or failure (Assally 1992). Several studies have analysed how subjects
respond according to their motivations. Subjects risk gaining or losing according to
how much they rely on their own abilities, or on the pleasure of risking something
unknown. This guides their behaviour (Lopes 1987).

Risk Psychology reveals the effort to understand psychological mechanisms
used by individuals when faced with a risk in which the ambiguous and diffuse idea
of uncertainty may also be present. It can be a voluntary situation in which the
subject is exposed to a certain level of risk that generates emotions that can be
pleasurable (if the latter can control the situation), or unpleasant (when it exceeds
his/her capacity to control the situation); it may also be situations that may be
imposed by circumstances or by other people.

1.2 Cognitive Approach

From a cognitive approach, risk perception is defined as the interpretation of a
stimulus of a possible or actual threat to the perceived subject. This interpretation
implies the cognitive evaluation that is done in an individual way, but which in turn
is impregnated and pierced by social aspects that surround the person. Perceived
risk is stored in the individual memory, is built throughout life and is modified
according to various elements such as the general information that is acquired from
danger, the individual’s experience of it, personal and social beliefs, as well as the
emotions that the subject projects on to the perceived element. Common aspects
that are repeated and identified as predominant can be defined as “social percep-
tions” of risk because they play a part in social—not just individual—thought. The
social characteristic is derives not only from repetition, but also from all the cog-
nitive as well as the subjective elements, cultural and ideological, that are shared by
the members of a determined group. The interaction of knowledge, beliefs, fears
and perceptual biases is influenced by elements of both personality and experience
as well as by aspects of society: culture, political ideas, economic interests and the
historical moment in which people exist and the social organization is found. All
this results in a perception and a determined behaviour in the face of risk.

The first studies on the analysis of perceived risk go back to the 1960s. It was
Starr (1969) who, analysing the risk and benefit of certain hazards, showed how
subjects choose to accept or not accept the risk in terms of the benefits that a given
hazard can provide. This author makes a quantitative analysis of the level of
acceptance that a subject has of a certain danger, taking into account whether that
danger is voluntary or involuntary. For example, he says that the subject is a
thousand times more willing to accept a voluntary risk than an involuntary one; in
addition, he says that death statistics caused by some types of danger will psy-
chologically influence the level of acceptability; and that the acceptability of a risk
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will be proportional to the third part of the perceived benefits (real or imagined).
Therefore one of Starr’s main conclusions is that people more readily accept
dangers that give more benefit. His quantitative model was highly criticized, but
raises the need to analyse risk perception by using systematic measurement.
Subsequently, other authors continued to advance the analysis of risk perception
with regard to technological risks, taking into account Starr’s basis and strength-
ening the importance of measuring perception with quantitative techniques
(Fischhoff et al. 1984, 2000; Slovic 2000; Jenkin 2006; Siegrist et al. 2005).

The psychometric paradigm is one of the best known used by the scientific
community. Based on taxonomy of different risks, a cognitive map is drawn that
represents the attitudes and perceptions that the subjects have of a series of risks.
Each hazard is assessed for risk, acceptability, level of control, and other variables
that the researcher chooses, at a level from less to more (Slovic 2000; Fischhoff
et al. 1978; Slovic et al. 2010a, b; Bronfman/López-Vázquez 2011; López-Vázquez
et al. 2012). Through this method, the relationship of different variables associated
with the perception of risk can be analysed. This makes it possible to see the hazard
distribution on a Cartesian plane according to the risk characteristics they want to
study. For example, using this methodology, the perception and acceptance of the
risk of nanotechnology applied to food and its protective packaging was studied in
Mexico. It was concluded that the perceived control of entering or not into contact
with nanotechnologically modified products influences risk perception and, quite
possibly, the consumption behaviour of these products (López-Vázquez et al.
2012).

Some risk attributes that are key in studies of risk perception have been defined
from the different investigations that have been used in this paradigm. Some of
these attributes are: voluntary risk, resentful fear, knowledge about a risk, how
controllable the individual perceives the risk to be, perceived benefit, average
number of victims a year that the risk situation has claimed, the number of victims
within a year in which an event could be presented, how acceptable a risk is
considered to be, the novelty, the severity of the consequences, and the catastrophic
potential and chronicity of a situation.

In general, these characteristics are part of a wide range of perceptions or
judgements about the preferences that an individual may have when evaluating
different risks. It has been shown that risk perception can be quantified and pre-
dicted through this psychometric paradigm, which is highly valued by many
researchers in various parts of the world. One of its advantages is that through this,
one can analyse the perceptions and attitudes of many people at once, get their
group tendency and make an analysis that allows the influence of some variables on
others to be predicted.

However, this paradigm has also been criticized because of the method used,
since it does not talk about the subjectivity of people and has a relative predictable
power (Sjöberg 2000). Another limitation is that it does not tell us anything about
the people’s behaviour (Slovic 2000).
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1.2.1 Judgements and Beliefs

The ability to perceive a risk or danger is complex and multifactorial. Thus, per-
ceptions acquire, from the individual features, aspects that can be seen as
descriptors of group perceptions. The prevailing social aspects will characterize the
perceptions and attitudes of subjects towards a particular risk or danger. The
so-called predictive cognitive or heuristic biases with regard to a risk or hazard are
psychosocial factors involved in risk perception and are based on experiences,
impressions, personal or group values and outgoing perceptions. Heuristics are
judgements produced by a cognitive estimate of the probability calculus. Since they
are individual judgements that often lack real knowledge of the situation, they can
be based on misconceptions that people have when assessing the likelihood of an
event. The central idea of cognitive biases is that judgement is subject to the
uncertainty of the situation that is based on certain judgements that simplify the
process of understanding, rather than using more formal and extensive processes
(Gilovich et al. 2002; Kahneman/Tversky 1979). People tend to fix their attention
on certain information which they consider important and, at the same time, ignore
most relevant probabilities (Kahneman et al. 1982). Several studies describe some
of the major cognitive biases used when the probability of occurrence and possible
damage to people is evaluated. We note here those we consider most important.

(1) Heuristic of availability: the bias is the estimate of the frequency or probability
of an event occurring, based on the related examples that come spontaneously
to the person’s mind. That is, the trial activates certain information, given the
ease with which it can be evoked, making the memorable qualities perceived as
very common and ignoring the actual information on the subject (Kahneman/
Tversky 1979; Morales et al. 2002; Gilovich et al. 2002).

(2) Heuristic of representativeness: this bias is to ignore prior probabilities of an
event, leading to miscalculation of these and to have difficulty managing
diagnostic information (Kahneman/Tversky 1979; Morales et al. 2002;
Gilovich et al. 2002). Generally, people make use of this heuristic to the extent
that the information on an event looks similar in its characteristics to those of
another. When there is no precise information on the subject, this cognitive
shortcut to understanding the perceived reality is used.

(3) Anchoring bias: the judgement is made with an idea rooted in the mind,
adjusting and accommodating the information according to this basic idea.
Generally, the adjustment is crude, imprecise and does no justice to the addi-
tional important information that can be obtained or that can reach us (Slovic
2000; Tversky/Kanneman 1974). An example of this would be to believe that
nature’s resources are inexhaustible and are to serve man. From these beliefs
man can justify behaviour of misuse and pollution of non-renewable natural
resources.
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(4) Overconfidence: a typical heuristic judgement is the fact that people feel too
sure of their own judgements. In a related study people were asked about the
estimated frequency of two deadly events; after responding to the requested
estimate, participants had to indicate the probability which they believed to be
right in the previous judgement they made. Results showed that people tend to
make mistakes in 8/10 of the answers given, demonstrating clear overconfi-
dence (Fischhoff et al. 1977). Overconfidence can be dangerous in the sense
that people trust to the point of not realizing how little is known or how much
information is needed about the situations and dangers we face daily. Another
aspect that has been observed in studies on overconfidence is that experts tend
to have this bias, as well as the public (Slovic 2000).

(5) Desire for certainty: this is a trend that appears when someone fails to resolve a
conflict of uncertainty related to a risk. The desire for certainty often leads
people to deny the perceived uncertainty, so they can continue their lives
(Slovic 2000). This attitude has been observed in different situations of natural
hazards where the person reports low levels of perceived risk despite being in a
high-risk area (López-Vázquez et al. 2008), or does not consider it a priority to
be certain about the risk (López-Vázquez 2009), or explicitly denies the exis-
tence of the risk.

(6) Heuristic of affection: overshadowed by studies focused on the cognitive part of
perception, affection was analysed in the 1980s to understand how to influence
both risk perception and behaviour. It was thanks to Zajonc (1980) that
affections began to be an important study element, since he claimed that
everything we perceive is imbued with some sort of affection, and that emotions
come before the same cognitive processes in certain circumstances, making it
rationality more difficult. Fear and courage influence the perception of risk; as
fear amplifies the risk, courage dims it (Lerner et al. 2003). Other studies show
how judgements about risk and benefit change when elements that trigger
specific emotions are introduced. In addition, people use more heuristic
affection when it makes them feel safer from the risk and perceived benefit of
danger. For example, in a study where information on various technologies
occurred, the influence of the affections was analysed. The results that were
obtained showed how heuristic affection influences the risk perception and
perceived benefit, so that if there is a high risk and at the same time a positive
emotion, the benefit increases; if the risk is low and the emotion is positive, the
benefit is high; if the perception of risk is high and the emotion is negative, the
benefit is low; if the perception is low and the emotion is negative, the benefit is
low (Finucame et al. 2000). Some theorists have even given emotions a role of
great importance in motivating behaviour toward risk (Slovic et al. 2010a, b).

(7) Illusory optimism and invulnerability illusion: the first occurs when people that
they will have more positive experiences in life compared to their peers, while
the second is the tendency for people to believe that the probability of having
bad experiences is lower than that of their peers. This type of behaviour is
analysed in the field of risk behaviours to health (Sánchez-Vallejo et al. 1998;
Armor/Taylor 2002; Sharot et al. 2011), as well as natural threats. An example
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of illusion of invulnerability related to natural hazards is the Popocatépetl
volcano. It has been explicitly observed that people living on the slopes of the
volcano think ash and volcanic materials tend to go with the winds to other
cities, while inhabitants of these cities say that these materials do not affect
them much because they fall mainly in the territory of the villages that are
closer to the crater.

Cognitive biases, such as shortcuts thought to reduce the complexity of reality,
aim to reduce anxiety and psychological stress, but in turn, perceptual errors can
have serious consequences when acting against a health problem or any dangerous
event.

1.3 Culturalist Approach

The culturalist approach to risk perception is headed by the studies of German
sociologist Ulrich Beck (1998, 2012), who is one of the first to speak about risk
society. The author discusses how, after the industrial revolution, we are faced with
the emergence of technological risks that mark an era in which technology is not
only synonymous with development, but new dangers. Society, seeking to outdo
itself, has to some extent reduced limitations, but this in turn has faced it with new
challenges. One of those big challenges is social inequality: not just unequal dis-
tribution of wealth, but also of risk. In the case of wealth, legitimization procedures
have been used to justify certain groups having more wealth than others, while in
the case of risks there have been attempts to minimize and relativize the conse-
quences, justifying the risks as a consequence of modernity. This allows them to be
more bearable so they do not become obstacles in the path of modernization
(Montenegro 2005).

Niklas Luhmann, meanwhile, analyses society from the base of social systems
where risk appears as a consequence of technological and economic progress that
society itself has generated. The risk perception is quantifiable from the point of
view of technology, but the risk perception of the general public would be influ-
enced by social factors that guide the selection of an acceptable risk. This should
not be understood from an individualistic point of view, but from understanding the
group as a social system (Luhmann 1998).

Then we have the studies of Mary Douglas, who, by analysing the technological
risks that modern society has been facing, reveals how society accepts a large
number of dangers, given the high profit they provide. This acceptance masks the
objective reality of the danger, leading people to become more risk tolerant. It also
emphasizes how the dangers that society fears are based on various socially
accepted aspects. Based on a sample of society, Douglas and Wildavsky point out
how certain risks are accepted and others of equal or greater importance are dis-
regarded. From the point of view of these authors, only the cultural approach can
integrate the ‘“moral judgements’” of how to live with the everyday dangers of this
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world, and how human beings perceive them based on their culture and social
structures (Douglas/Wildavsky 1983). All this is the result of a social historical
process that outlines the actual and perceived risks that each human group is willing
to endure. One of the ideas that these authors defend is that current society has
failed to overcome primitive thinking, which consists of placing the responsibility
for any wrong decision or outcome on religious or supernatural forces. Nowadays
this responsibility has been shifted to technology, authorities and institutions, so
people still do not take individual and collective responsibility. Considering the
social organization, power relations, economic and political interests at stake, and
the intentions of different groups of society, risk perception and acceptance is
shaping up as a social construct (Douglas/Wildavsky 1983). An important point on
which both Beck and Douglas concur is that neither the perception nor the tolerance
of a risk can be reduced to knowledge about its implications and consequences.
This would diminish the complexity of the problem to a simple matter of educating
society, whereas other factors, such as the notion of justice, ethics, morale and the
credibility of institutions, can make all the difference (Montenegro 2005). These
elements in turn are crucial for deciding certain behaviour and attitudes towards the
dangers we face.

Meanwhile, Wildavsky/Dake (1990) confirm that among the factors that explain
the perception and acceptance of risk, cognitive biases are taking shape according to
personal patterns, which can be: hierarchical, egalitarian or individualist. People
defend their position against risk depending on whether they fear authority, seek
social equality or ensure their personal interests. These authors explain that to
understand the different positions of individuals against risk, one must take into
account the theories about it. They describe some of these theories: knowledge
theory (do people know about the real danger?), personality theory (perception and
acceptance varies depending on the type of person), economic theory (rich people
risk more because they hope to have more benefits of technology, for example),
political theory (controversies about risk based on interest according to the social
position people have), culturalist theories (people choose what to fear and how
much to fear to sustain their way of life). These theories reveal some causal factors
of the varied way people position themselves against risk.

Studies on social representations of risk are attached to this approach, and pri-
marily defend the position to analyse the representation from a more qualitative
perspective, interweaving knowledge and emotions on a topic such as risk, and
considering the different areas that influence construction of representation in
society, such as media and institutions, which establish a permanent and changing
dialogue (Joffe 2003).

Culturalist studies have also been criticized by some authors, as it has been
shown that cultural factors have very little explanatory power (Sjöberg 2000).
However, the validity of the culturalist models is not comparable with that of
psychometrics, since the methodologies used are very different, because we are
talking about parameters and theoretical and methodological paradigms that,
instead of being compared, should be complementary.
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1.4 Media and Its Influence

It is important to note that the information transmitted by mass media has a strong
influence on public opinion. Based on the information source, the credibility of this
will also have an effect. However, many people form their opinions based on what
they hear on the radio, see on television or read in some news media. People usually
confront contradictory information that will be evaluated according to the credi-
bility of the source. For a risk communication to be carried out successfully,
maintaining credibility is the most important factor. The hardest thing in risk
communication is creating a means of communication environment that guarantees
the desired persuasive effect (Renn/Levine 1991). Access is needed to the language,
aspirations and needs of the people before outlining any communication strategy.

The way information is transmitted, in this case about danger, can magnify the
perception of risk or reduce it through specific communication techniques. These
techniques may intensify or weaken signals that are part of the information that
individuals and groups receive about a risk, filtering a multitude of signals disre-
garding its characteristics. Thus, it will modulate what literature has called the
social amplification of risk (Kasperson et al. 1988). This theory has been widely
studied, and it is not the purpose of this chapter to develop it in more detail, but to
note that these communication strategies are an important factor influencing risk
perception in public opinion and, therefore, in many behaviours of individuals.

1.5 Social Trust

It has been found in some studies (Poortinga/Pidgeon 2005; Viklund 2003; Eiser
et al. 2002; Siegrist et al. 2000) that social trust in experts and authorities is a factor
that impacts the perception of risk and acceptability of risks. For example, in a study
conducted in developed and developing countries, it was found that trust directly and
indirectly impacts the acceptability of perceived environmental hazards, but the risks
are often only indirectly experienced in developed countries (Bronfman/
López-Vázquez 2011). Confidence is used to manage risk through an externalized
and deposited personal trust in those who are considered responsible for their
management and for community protection. This occurs as a result of an increasingly
complex world: people are not able to learn about all the threats they face, so they are
forced to trust the authorities and experts. Confidence is used as a shortcut to reduce
the need to make rational judgements based on knowledge by selecting trusted
experts whose opinion can be considered accurate (Wachinger et al. 2013). This can
result in a reduction of uncertainty, but because of the fundamental affective
dimension of trust (involving elements such as honesty, integrity, goodwill, or lack
of particular interests), people may be more at risk if their trust in experts and
authorities is low or damaged by the context in which they live (Espluga et al. 2009).
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On the other hand, it has also been observed that even though individuals are aware
of the problems related to a particular risk, too much confidence in authorities and
experts—influenced by protective measures of the government and the media—can
cause the population to take no responsibility or actions for their own preparedness
(Bichard/Kazmierczak 2012), or hinder the intentions of prevention (Terpstra 2011).
Thus, it is observed that confidence does not always encourage people to assume
their own responsibility to prepare against a risk.

1.6 Final Considerations

As discussed throughout the chapter, the approach to the study of risks, for its
complexity, involves a comprehensive analysis to better understand the behaviour
of people living with risk. The problem that arises from the scientific work is that
most of the health and environmental resources are devoted to intervening when
disease or disaster has already struck, and not to preventing these situations.

The WHO itself has stated that focusing on the study of the risks is the key to
prevention. The fact that most of the deaths from chronic diseases or natural dis-
asters occur in developing countries is alarming (WHO 2015; IPCC 2014). Overall,
there is little culture of prevention in these countries, so our efforts should be
directed at the modification of certain lifestyles and at reducing risk behaviours.
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Chapter 2
Stress and Nutrition During Pregnancy:
Factors Defining Transgenerational
Future Health Within the Family

Tania Romo-González, Raquel González-Ochoa, Rosalba León-Díaz
and Gabriel Gutiérrez-Ospina

Abstract A normal pregnancy is defined as the physiological state of a woman
from fertilization to the birth of one or more living, healthy and full-term infants.
Meanwhile, the term high-risk pregnancy refers to anomalous gestational condi-
tions (e.g. eclampsia), which increase the possibility of pathophysiological states in
the mother and/or the infant. There are several biological, gynaeco-obstetric and
social risk factors for a high risk pregnancy. Conditions such as malnutrition,
negative emotions, perceived stress and maternal anxiety are predictors of patho-
logical conditions in both mother and child (e.g. obesity, diabetes, different types of
cancer and some neurological and cardiovascular pathology). This scenario requires
a modification of the concept of ‘high-risk pregnancy’, and advocates taking into
account the monitoring of stress, anxiety, depression and food quality during
pregnancy as potential risk factors not only for the baby, but also for subsequent
generations.
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2.1 Introduction

A normal pregnancy is defined as the physiological state of a woman from fertil-
ization to the birth of one or more living, healthy and full-term infants (Guía de
Práctica clínica para el Control Prenatal con enfoque de Riesgo 2008).
Unfortunately, not all pregnancies are without complications; this is when the term
high-risk pregnancy is used. It is important to highlight the fact that it is common
during pregnancy for changes to be observed in women’s bodies that could be
considered to be complications; for example, nausea, fatigue, drowsiness, liquid
retention, swelling of the legs, mastodynia, frequent urination, gastroesophageal
reflux, constipation and increased breathing rate are all common symptoms found in
pregnant women (Cortez-Chavez 2006; Guyton/Hall 2005). These signs and
symptoms, however, do not reflect real complications but rather how the body is
adjusting to the pregnancy. As such, when we talk about truly high-risk pregnan-
cies, we refer to anomalous gestational conditions (e.g., eclampsia), which increase
the possibility of pathophysiological states in the mother and/or the infant, leading
to the death of both or of one of the binominal parts of the mother-infant, or to
permanent disabilities (e.g., psychomotor problems) in the full-term infant. The
socio-medical gravity of high-risk pregnancies can be clearly seen in the fact that
close to 800 women around the world die every day as a result of pregnancy-related
complications, in addition to approximately three million new-born babies dying
every year (World Health Organization [WHO] 2014). In Mexico, it is estimated
that the leading cause of death among pregnant women is hypertensive disease
(National Institute of Statistics and Geography [INEGI] 2013a), with a mortality
rate for children under the age of one year old of 12.8 for every 1,000 live births
(INEGI 2013).

In light of this situation, public health systems have proposed the implementa-
tion of pregnancy health programmes. For example, the campaign entitled
‘Reducing Pregnancy Risks’, launched by the WHO in the year 2000, recommends
opportune clinical check-ups to detect risk factors in pregnant women. A risk factor
is any circumstance that increases the probability of damage occurring as a result of
personal, social and environmental situations that affect the individual (Mexican
Department of Health 2001). As such, obstetric risk is understood to be ‘any
external and/or intrinsic factor (or combination of factors) relating to women that
could lead to some form of complication during pregnancy, labour, postpartum or
that could, in any way, alter the normal development or survival of the product’
(Cortez-Chavez 2006: 3–4). In order to identify obstetric risk factors, the Mexican
Department of Health implemented a multi-phase screening programme, entitled
Prenatal Care, the goals of which are to identify, prevent and control factors that
could put the life or health of the mother and the baby at risk during pregnancy
(Ordoñez 2005). This programme classifies risk factors into three categories: bio-
logical, gyneco-obstetric and social; and it considers the presence of at least one of
these factors to be sufficient cause for the doctor in question to categorise a preg-
nancy as high-risk:
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Biological factors

✓ Arterial hypertension
✓ Nephropathy
✓ Diabetes Mellitus
✓ Chronic or systemic diseases
✓ Cardiopathy
✓ Aged 35 or over
✓ Psychiatric illnesses
✓ Hereditary diseases
✓ Poor nutrition
✓ Neuropathy.

Gyneco-Obstetric Background:

✓ Abortions/miscarriages
✓ Haemorrhaging during the second half of pregnancy
✓ Perinatal death
✓ Postpartum infection in previous pregnancy
✓ Prior Caesarean section
✓ Prior surgery in reproductive tract
✓ Chronic urinary tract infection
✓ Prematurity
✓ Aged 20 or under
✓ Birth defects
✓ Less than two years after termination of last pregnancy
✓ Having two or more caesareans
✓ Having two or more abortions/miscarriages
✓ Having five or more pregnancies
✓ Rhesus isoimmunisation in current or previous pregnancies
✓ Low birthweight
✓ Weight of last baby above 4,500 g
✓ Obesity and malnutrition
✓ Preeclampsia/eclampsia
✓ Gynaecological age of less than two years.

Social factors:

✓ Poverty
✓ Unwanted pregnancy
✓ Mother who is illiterate or has not finished elementary education
✓ Cultural factors
✓ Occupational factor (exposure to toxic substances, chemicals or infectious

diseases; working more than 36 h per week; lifting heavy objects; standing for
more than four hours per shift; mental stress; working in a cold environment or
one with intense noise levels)
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✓ History of sexual, physical and/or emotional abuse
✓ Risk behaviours (self-medication, smoking, alcoholism and use of other hard

drugs).

(Cortez-Chavez 2006; Guía de Práctica clínica para el Control Prenatal con enfoque
de Riesgo 2008; Mexican Department of Health 2001).

As such, prenatal care is a tool that helps the person charged with monitoring the
health of the mother-child during pregnancy to opportunely identify risk factors
during pregnancy, and thus implement the corresponding preventive and corrective
measures. The following are important clinical signs that need to be monitored:
vaginal bleeding during pregnancy, convulsions or blackouts accompanied by blood
pressure readings higher than 90 mmHg, high temperature (>38°C), abdominal pain,
ruptured membranes, severe pallor or cyanosis, marked decline or weakness, sen-
sation of fainting, severe headaches, blurred vision, vomiting and/or respiratory
difficulties. Furthermore, it is important to mention that pregnancy risk diagnoses
should preferably be carried out prior to conception, continuing throughout the
pregnancy, labour and postpartum (Aguilar-Moreno et al. 2001; Pérez-Rúa 2005).

During prenatal care, the doctor must inform the patient of all the physiological
changes associated with pregnancy, in addition to explaining the warning signs that
may present during pregnancy, labour and postpartum, emphasizing the importance
of attending prenatal care sessions periodically and undertaking any laboratory and
medical tests deemed necessary. He or she should also explain the importance of
neonatal screening and breastfeeding, promote healthy lifestyles and encourage
the mother to avoid smoking, drinking alcohol, self-medicating and consuming
other substances that put the risk of her health and that of the child at risk
(Aguilar-Moreno et al. 2001).

Even though prenatal care can help prevent high-risk pregnancies, this same care
is notorious for not taking into account the monitoring of stress, anxiety, depression
and food quality during pregnancy (Qiu et al. 2009; Winkel et al. 2015); however, it
has been shown that these are potential risk factors not only for the foetus, but also
for subsequent generations (Drake et al. 2011). As such, it is necessary to imple-
ment strategies that minimize the negative impact that poor nutrition and stress
during pregnancy can have on the health of the mother and child.

2.2 Stress as a Risk Factor in Pregnancy and Its Impact
on the Health of Different Generations

The magnitude of the response of a person to stress depends on the interaction with
information from a range of different sources, both biological (e.g., genes) and
psychosocial (e.g., past experiences, social support). These same interactions
influence the response to stress developed by pregnant women; however, pregnant
women face specific situations that the general public do not, and which are a
source of information that can be stressful. These circumstances are associated with
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physical and hormonal changes (which are associated with mood swings) and the
anxiety of the pregnancy itself, associated with concern regarding the health of the
foetus and with the pain of labour (Huizink 2000, quoted by Mulder et al. 2002;
Van den Bergh 1992). Additionally, it is known that age, deficient education, low
socio-economic level, sexual abuse, unwanted pregnancy, an absent partner, lack of
preparation for pregnancy and labour, and a history of depressive and psychiatric
symptoms influence the perception of well-being and, as such, the stress levels of
pregnant women (Paarlberg et al. 1996).

Furthermore, negative emotions, such as perceived stress and maternal anxiety,
can predict depressive symptoms in both the mother and the baby (Milgrom et al.
2008), which is why stress has been recognized as an important etiological factor
that can trigger mood disorders. This notion has been demonstrated in animal
models, based on the supposition that the effects of stress on animals lead to a series
of behavioural changes, some of which are reminiscent of symptoms that charac-
terize depression and anxiety among human beings (van Dijken et al. 1992).
Depression is particularly prevalent among pregnant women, affecting between 10
and 25% of them (Marcus et al. 2003; Nonacs/Cohen 2002). The greatest concern
regarding these statistics lies in the fact that pregnant women with depression have
a higher probability of premature labour (Orr et al. 2002); furthermore, other
negative emotions, such as perceived stress and anxiety, have been associated with
a reduction in the variability of foetal heartbeat (DiPietro et al. 1996), an increase in
locomotor activity (DiPietro et al. 2002), and disruption to foetal habituation
(Sandman et al. 1999), which, in conjunction, lead to miscarriages (Friebe/Arck
2008), low birthweight (Mutale et al. 1991) premature labour (Copper et al. 1996)
and a wide variety of complications during pregnancy (Table 2.1).

Even though the pathologies present during pregnancy and around the time of
labour are multifactorial, it is clear that a common element throughout these
pathologies is the maternal-embryonic-foetal stress imposed on this dichotomy,
both as a result of the conditions attributable to the age of the mother and the
organic pathophysiological state of the mother prior to and/or during pregnancy
(Muñoz/Oliva 2009; Paarlberg et al. 1995), whether or not they are associated with
the socio-economic-cultural conditions of the pregnant woman. In fact, based on the
previous point, a number of studies show that the expectations, fears and social
conceptions that pregnant women have regarding their pregnancy have a profound
impact, no matter their age, on the generation of pathophysiological states during
pregnancy which are associated with psychosocial stress (Pimentel 2007; Senties/
Ortiz 1993; Teixeira et al. 2009). Furthermore, it is known that women suffering
from depression or anxiety associated with psychosocial stress during pregnancy
show high levels of serum cortisol, which appears to lead to a state of immuno-
logical suppression (Walker et al. 1999), a decrease in serum levels of progesta-
tional hormones (Arck et al. 2007; Frye et al. 2011) and lesser neurological
development (Clarke et al. 1994; Chrousos et al. 1998; Huizink 2000, quoted by
Mulder et al. 2002; Schneider et al. 1999); these conditions are more pronounced if
they occur during the early stages of pregnancy (Schneider et al. 1999). Moreover,
exposure to prenatal stress is commonly considered to be an important factor in the
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Table 2.1 Factors that trigger a high-risk pregnancy (own elaboration)

Risk factor Complication Reference

Gynaecological
age of less than
2 years

Pre-eclampsia/eclampsia,
prematurity and low birthweight

Mexican Department of Health
(2001), Cortez-Chavez (2006)

Aged 35 or over Pre-eclampsia/eclampsia,
low-lying placenta and uterine
atony post labour

Less than 2 years
between
pregnancies

Prematurity and stunted
intrauterine growth

Having had 5 or
more pregnancies

Low-lying placenta and uterine
atony post labour

Having had 2 or
more abortions/
miscarriages

Greater predisposition to abortion/
miscarriage

History of
pre-eclampsia/
eclampsia

Predisposition to pre-eclampsia/
eclampsia

Haemorrhaging
during 2nd half
of pregnancy

Predisposition to haemorrhaging

Having had 2 or
more caesareans

Low-lying placenta, placenta
accreta and rupture of the uterine
scar during labour

Foetal death Probability of repetition of foetal
death

Prematurity Probability of repetition

Arterial
hypertension

Pre-eclampsia/eclampsia, stunted
uterine growth, foetal and
maternal death

Diabetes Mellitus Pre-eclampsia/eclampsia,
abortions/miscarriage, birth
defects, stunted intrauterine
growth or foetal microsomia

Anxiety Pre-eclampsia, pre-term labour Diego et al. (2006), Harville et al.
(2009), Orr et al. (2007), Pimentel
(2007), Romo-Gonzalez et al.
(2012), Vianna et al. (2011),
Wadhwa et al. (1993)

Depression Pre-term labour Diego et al. (2006), Field et al.
(2004), Hompes et al. (2012),
Paarlberg et al. (1999), Pimentel
(2007), Steer et al. (1992), Vianna
et al. (2011)

(continued)
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development of a number of forms of psychopathology, such as Attention Deficit
Hyperactivity Disorder, schizophrenia and adult depression (Hultman et al. 1997).

These situations lead to morbid states, such as pre-eclampsia, miscarriage,
compromised foetal growth, pre-term induction of labour, low birthweight, delayed
post-natal psychomotor development and a greater incidence of infections during
pregnancy and postpartum, among other complications (Diego et al. 2006; Field/
Diego 2008). The pathogenesis of pre-eclampsia and other hypertensive states
during pregnancy is associated with exacerbated inflammatory processes and poor
renal function (Sargent et al. 2007), which control not only blood pressure but also
the secretion of hormones, such as cortisol and noradrenaline. Moreover, elevated
concentrations of noradrenaline lead to decreased dopamine production, which can
be seen in the manifestation of symptoms of depression (Field et al. 2004).
Additionally, the secretion of angiogenic molecules by leukocyte cells can promote
the development of hypertensive disease associated with gestational stress (Geara
et al. 2009). Furthermore, neuro-immuno-endocrine alterations relating to gesta-
tional stress, be they psychosocial in nature or not, can lead to complications and
ailments during pregnancy or labour, affecting the health of the child when it
reaches adulthood, in the event it survives (Bastani et al. 2005; DiPietro et al. 2004;
Huizink et al. 2004; Monk 2001; Wadhwa et al. 2001; Table 2.1).

It has recently been shown that exposure to stressful situations during embryonic
and/or foetal life predisposes the adult to obesity, diabetes, different types of cancer
and some neurological and cardiovascular pathologies, associated with epigenetic
re-editing (Bastani et al. 2005; Bilbo/Schwarz 2012; Bresnahan et al. 2005; Brown

Table 2.1 (continued)

Risk factor Complication Reference

Stress Low birthweight, pre-term labour,
miscarriage, pre-eclampsia,
emotional problems in the life of
the baby influence foetal
programming, descendants of the
mother are more susceptible to
anxiety and depression

Buss et al. (2012), de Weerth et al.
(2003), Diego et al. (2006),
Grandia et al. (2008), Harville
et al. (2009), Nepomnaschy et al.
(2006), Paarlberg et al. (1999),
Pawluski et al. (2011), Salacz
et al. (2012), Sandman et al.
(2006), van den Hove et al.
(2005), Vianna et al. (2011),
Wadhwa et al. (1993)

Intrauterine
infections
Imbalance of
endocrine
functions
Deregulation of
placental clock
Deregulation of
immunological
tolerance

Pre-term labour Challis (2000), Raghupathy/
Kalinka (2008), Romero et al.
(1994), Ruiz et al. (2003), Smith
(1998), Veenstra van
Nieuwenhoven et al. (2003)

Source Cortez-Chavez (2006), Guía de Práctica clínica para el Control Prenatal con enfoque
de Riesgo (2008), Mexican Department of Health (2001)
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et al. 2004; DiPietro et al. 2004; Ellman/Susser 2009; Huizink et al. 2004; Monk
2001; Mulder et al. 2002; Wadhwa et al. 2001). Furthermore, a number of lines of
research have not only shown that stress affects the mother and the baby during
pregnancy, but that the stress history of their ancestors and parents also conditions
the evolution and result of the pregnancy, given that maternal glucocorticoids can
regulate the transcription of a number of the product’s genes. These are not limited
to individuals exposed to the stress of the mother, as they can also be transmitted to
the descendants several generations into the future (Drake et al. 2011). As such, in
2013, Crudo et al., suggested that epigenetic re-editing, associated with the
methylation of DNA, the acetylation of histones and the transcription stemming
from different environments in the early lives of humans and rodents, is not limited
to a small number of genes, but rather involves a range of genetic networks and
functional genomic patterns.

2.3 Nutrient Consumption During High-Risk Pregnancy:
The Transgenerational Impact

NOM-007-SSA2-1993, a standard focusing on the care offered to women during
pregnancy, labour and postpartum and to newborns, states that the majority of
obstetric damage and health risks facing the mother and the offspring can be pre-
vented, detected and treated successfully. As such, it is important to consider that
the nutritional conditions of the mother before and during pregnancy will create a
favourable or adverse in utero environment that will predispose the foetus to dis-
orders such as obesity, diabetes or metabolic syndrome (Barker 1995; Nathanielsz
et al. 2007; Remacle et al. 2007; Reusens et al. 2007).

While foods greatly define health, growth and development from foetus to old
age, it is important to consider that both undernutrition and overnutrition have a
harmful influence on the development of diseases. This is why diet and nutrition
during pregnancy and early postnatal life are important in ensuring health
(Darnton-Hill 2013). There is a wide range of experimental evidence that highlights
the impact that eating habits have on health. For example, studies in rodents have
shown that consuming large quantities of fat during pregnancy can lead to symp-
toms of metabolic syndrome among offspring when they reach adulthood (Brown
et al. 1990; Chechi/Cheema 2006; Guo/Jen 1995). It would seem that this is due to
the fact that a maternal diet that is high in fats leads to the accumulation of lipids,
inflammation and oxidative stress in the foetal liver (McCurdy et al. 2009), which,
in turn, leads to the development of metabolic disorders, such as diabetes, dyslip-
idaemia and hypertension. Moreover, experiments on rats fed on a ‘cafeteria’ type
diet during pregnancy showed that offspring acquire a preference for ‘junk’ food
that is high in fats, sugars and energy density, combined with a lack of control over
food intake as adults (Bayol et al. 2007).

It has also been shown that offspring whose mothers were submitted to a severe
decrease in food intake during pregnancy presented with hyperphagia and
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decreased physical activity (Vickers et al. 2003). In both cases, it is clear that the
subjects developed immediate adaptive metabolic responses that mean they are
predisposed to developing metabolic diseases in adulthood (Langley-Evans 2006).
Further studies, also on rodents, corroborated the fact that high-fat diets consumed
by pregnant females ‘programme’ the hypothalamic pathways that regulate food
intake (Bouret 2009). Although we do not know as much about the fine mecha-
nisms that underlie the establishment of patterns of risk behaviour and metabolic
states in human beings as we do in animal models, it is interesting that a large
number of epidemiological studies on humans suggest that maternal obesity con-
tributes to the incidence of obesity, type 2 diabetes and metabolic syndrome among
their descendants (Levin 2006; Martin-Gronert/Ozanne 2005; Oken/Gillman 2003),
not to mention that maternal malnutrition during pregnancy also increases the
incidence of obesity among descendants (Levin 2009). In humans, as in animal
models, the damaging effects associated with poor maternal nutrition during
pregnancy are not only observed in the trends for metabolic disorders, they also
have a neurological impact. Poor nutrition during pregnancy is associated with an
elevated risk of depression (Rofey et al. 2009), attention deficit with or without
hyperactivity (Waring/Lapane 2008), and anxiety (Kelley et al. 2005; Kiyohara/
Yoshimasu 2009).

In summary, the type of nutrients consumed during pregnancy is an important
factor to be taken into consideration in preventing high-risk pregnancy, as these
nutrients lead to persistent changes in the body, changes that can also be transmitted
from generation to generation. It has been postulated that these changes occur by
means of epigenetic reprogramming (Sandovici et al. 2011), which makes neu-
roendocrine and metabolic conditioning possible so as to control food consumption,
use and breakdown. The epigenetic mechanisms that condition hormonal and
metabolic systems include the modification of DNA methylation levels and the
modification of histone structure through methylation, acetylation and ubiquitina-
tion (Blewitt et al. 2006; Waterland et al. 2007).

Based on this, it is clear that nutritional problems lead to a series of epigenetic
modifications that can have a negative impact on the mother-child dyad and on
subsequent generations. However, it is important to remember that epigenetic marks
and the phenotypical changes associated with them can be modified and even
reversed by employing ‘positive’ factors, be they hormonal, psychological, nutri-
tional, environmental, social and even cultural (Szyf et al. 2008), that function as
translators for a ‘healthy’ environment (Gabory et al. 2009; Lelievre 2009).

2.4 Conclusions

The Secretary General of the United Nations, Ban Ki-moon (2009), referred to
maternal health as ‘the mother of all health challenges … perhaps there is no other
issue that better links safety, prosperity and progress as women’s health…’
(Castro-Santoro 2011, Par. 1)
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In keeping with these views, we believe that, in order to tackle the problem of
maternal and child morbi-mortality, it is important to start by redefining high-risk
pregnancy. This new concept should not merely be considered an anomalous
condition that increases the possibilities of developing pathological states or sequels
that, in the short-, mid- and long-term, lead to the death of the mother and/or the
offspring, but rather it should incorporate the risk that this implies for future gen-
erations, and, moreover, promote the message that pregnant women should avoid
situations that generate stress, anxiety or depression, in addition to tackling poor
nutrition, given that, as we have seen, these are factors that have a strong influence
on the development of high-risk pregnancy.

Pregnancy is a crucial time, during which both a living being and the immediate
and future health of subsequent generations is nurtured. As numerous studies have
shown, the inadequate progress of the pregnancy conditions and/or promotes the
development of psychiatric illnesses, such as schizophrenia, behavioural problems,
such as attention deficit disorder or hyperactivity, emotional problems, such as
depression, and even obesity, diabetes, different types of cancer, neurological
pathologies and cardiovascular problems. This is why it is important to emphasize
that proper stress management and a good diet can help reverse and/or prevent the
incidence of these health problems among future generations.

Finally, it is important to recognize that stress and diet must be added to the list
of factors that should be monitored in order to prevent high-risk pregnancy, and it is
also important to modify the concept of prenatal care, focusing on monitoring
pregnant women not only in terms of physical health, but also in mental and
nutritional terms, through measures aimed at developing strategies that promote
proper nutrition.
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Chapter 3
Risk Behaviours for Developing Breast
Cancer: A Multi-disciplinary Approach

Rosalba León-Díaz, Yamilet Ehrenzweig, Tania Romo-González
and Carlos Larralde

Abstract Breast cancer (BRCA) is the most common neoplasia among women
around the world. The Official Mexican Standard states that health services must
provide opportune information for the prevention of BRCA. However, this infor-
mation focuses on the reduction of biological, iatrogenic or environmental risk
factors and those related to reproductive history, neglecting those risk factors
relating to lifestyle and other psychosocial risk factors (e.g. personality type, stress
management). In this chapter we point out some recent findings that link not only
obesity but also dietary habits, glycaemic index, alcohol intake and sedentary
lifestyle as risk factors for developing BRCA. We also highlight the importance of
addressing the psychological and social aspects, such as taboos of patients, to
provide a multidisciplinary approach that allows an accurate prevention and treat-
ment of this disease.

Keywords Breast cancer � Psychosocial risk factors � Personality type
Stress management � Obesity � Eating habits

3.1 Introduction

Around the world, breast cancer (BRCA) is the most common neoplasia among
women. In Mexico, guidelines for its diagnosis and treatment are stipulated in
Official Mexican Standard NOM-041-SSA2-2011, which outlines that prevention
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measures must include: (1) educational communication for the general public
regarding symptomology of BRCA and risk factors; (2) the promotion of healthy
lifestyles that help to decrease morbidity resulting from BRCA; and, (3) the
advancement of demand for detection services.

Regarding point number 3, for BRCA detection, this Standard stipulates three
types of intervention aimed at women based on their age and level of vulnerability:
self-examination, clinical examination and mammogram. Self-examination is rec-
ommended from the age of 20 onwards. For self-examination, patients must have
information regarding the symptoms and signs of the disease and information about
when to seek medical advice. A clinical examination is necessary every year from
the age of 25, and a mammogram after the age of 40 and until the age of 69, on a
bi-annual basis. The purpose of the latter is to identify BRCA ideally during the
preclinical stage of the disease. This is why women must receive the clinical results
in writing no more than 21 working days after their examination. In the event of any
abnormalities, the patient must also receive the date and location for a diagnostic
evaluation at a public institution.

Despite these guidelines, mammograms, the primary method for detecting and
diagnosing BRCA in Mexico, reduce mortality by only 7–23% (Chávarri-Guerra
et al. 2012). This is due mainly to a lack of adequate infrastructure for the proce-
dure, in addition to a shortage of trained and certified radiologists needed to
interpret the tests. According to the Mexican Department of Health (SS), in 2010
there were 415 mammography technicians at public health institutions and hospitals
and 366 within the private sector (Chávarri-Guerra et al. 2012; Mexican
Department of Health [SS] 2011). This number of mammography technicians does
not provide the coverage needed to undertake the number of tests recommended by
international organizations, such as the National Cancer Institute (19.9 mammo-
grams per million inhabitants). Moreover, the majority of mammograms carried out
in Mexico are for diagnostic purposes and not for screening, which means that only
6% of women are diagnosed during the early stages of the disease, leading to higher
treatment costs and reduced survival rates (SS 2011). Furthermore, studies of pri-
vate and public hospitals in the metropolitan area of Mexico City show that the
technical performance of operational mammography technicians is inadequate, not
to mention that 53–82% of them do not comply with quality control measures and
evaluations (Brandan/Villaseñor 2006).

These difficulties in opportunely diagnosing BRCA can be clearly seen in the
statistical data available. For example, in 2012, 1.67 million new cases of BRCA
were diagnosed around the world, representing 25% of all cancers. Furthermore,
BRCA led to 522,000 deaths, making it the fifth leading cause of death by cancer in
the world. It is the leading cause of death by cancer in developing countries, with
324,000 deaths, and the second cause in developed countries, with 198,000
(GLOBOCAN 2012). In Mexico, the mortality rate for BRCA is 9.7/100,000
inhabitants (GLOBOCAN 2012), a figure that has doubled over the past 20 years
(Knaul et al. 2008).

This data highlights that, despite the inclusion of a clause within the Standard
specifically for the opportune detection of BRCA, the morbi-mortality for this
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disease has not decreased. Furthermore, points 1 and 2 of the Standard, which focus
on providing education about risk factors and the promotion of healthy lifestyles,
have not been effective in preventing and opportunely diagnosing the disease. This
could be as a result of the fact that the measures stemming from the application of
the Standard focus mainly on decreasing the prevalence of biological, iatrogenic or
environmental risks factors and those related to reproductive history (Table 3.1),
neglecting those risk factors relating to lifestyle (even when it contemplates these
factors) and other psychosocial risk factors. With regard to the latter, a number of
authors have associated personality type (Morris/Greer 1980; Temoshok 1987;
Kune et al. 1991; Zetu et al. 2013), stress management (Wayner et al. 1979;
Kiecolt-Glaser/Glaser 1991; Kruk/Aboul-Enein 2004; Andersen et al. 2008) and
cultural aspects (Carvalho et al. 2005), among others, with the onset of BRCA. This
wide range of factors associated with the development of this neoplasia makes it
necessary to create and promote materials, such as this chapter, which provide
accurate information regarding those risk behaviours and factors that the Standard
does not overtly mention or focus on, in order to ensure their inclusion in healthcare
strategies to prevent BRCA.

3.2 Eating Habits

In Mexico, the lifestyles and eating habits of the population have changed dra-
matically over the past 20 years, and this shift can be seen in the increased
prevalence of overweight and obesity: 33.4% in 1988 and 71.9% in 2006. There is a

Table 3.1 Risk factors associated with developing breast cancer

Factor Description

Biological Female; ageing (the older the person, the greater the risk); personal or
family history of breast cancer among mother, daughters or sisters;
history of atypical ductal hyperplasia, radial or star-shaped marks,
lobular carcinoma in situ by biopsy; menstrual life of more than
40 years (menarche prior to the age of 12 and menopause after the age
of 52), mammary density and known carrier of BRCA1 or BRCA2
genes

Iatrogenic or
environmental

Exposure to ionizing radiation, mainly during development or growth
(in utero or during adolescence) and thoracic radiotherapy treatment

Reproductive
history

Nullipara or having had first pregnancy after the age of 30; hormone
therapy during peri- or post-menopause for more than 5 years

Lifestyles Diet rich in carbohydrates and low in fibre; diet rich in animal fats and
trans fatty acids; obesity, mainly during post-menopause; sedentary
lifestyle; alcohol consumption of more than 15 g/day; and smoking

Source Official Mexican Standard NOM-041-SSA2-2011. For the prevention, diagnosis,
treatment, control and monitoring of breast cancer
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greater prevalence of obesity among adult women (36.9%) compared to 23.5%
among men (Olaiz-Fernández et al. 2006; Romieu et al. 2011).

Furthermore, the analysis of dietary patterns of the Mexican population shows
that 35.1% of women are at risk of excessive carbohydrate consumption and 12.6%
demonstrate excessive fat intake. The excessive consumption of these two elements
(fats and carbohydrates) has been associated with overweight and obesity and a
number of neoplasias, including BRCA, mainly among post-menopausal women
(De Pergola/Silvestris 2013; Olaiz-Fernández et al. 2006; Romieu et al. 2011).

The exact manner in which obesity favours the development of cancer has not yet
been pinpointed, but the following proposals have been made: (a) the insulin—
insulin-like growth factor 1 [IGF-1] axis; (b) endogenous reproductive hormones;
and, (c) chronic inflammation (De Pergola/Silvestris 2013; Patterson et al. 2013;
Vucenik/Stains 2012). The first proposal is one of the most widely described and is
explained below: obesity commonly leads to a state of insulin resistance and, con-
sequently, a state of hyperinsulinemia. This hyperinsulinemic state increases the
bio-availability of the IGF-1 protein, a protein that alters the cellular micro-
environment, favouring the development of tumours. In cases of BRCA among
post-menopausal women, it has been observed that IGF-1 favours the rapid pro-
gression and aggressiveness of cancerous cells. Furthermore, an epidemiological
association between the presence of IGF-1 and BRCA in pre-menopausal women
has been researched (De Pergola/Silvestris 2013; Patterson et al. 2013; Sundaram
et al. 2013; VanSaun 2013; Vucenik/Stains 2012).

Another event favoured by obesity and linked to the appearance of cancer is the
dysregulation of adipokines, proteins that are tasked with maintaining metabolic
homeostasis, modulating inflammation, angiogenesis, proliferation and apoptosis.
One of the major adipokines is leptin, a protein that controls the sensation of
fullness and modulates the homeostasis between glucose and insulin, in addition to
increasing the proliferation, migration and invasion of cancerous cells. A number of
studies have shown an 83% increase in the leptin receptor among people with
BRCA, while the receptor of 34% of patients with high leptin levels and high
expression presented with metastasis (Alegre et al. 2013; Lima et al. 2009;
Minatoya et al. 2013; VanSaun 2013).

With regard to the analysis of dietary patterns and their association with obesity
and BRCA, it is important to take Glycaemic Index values (GI) into consideration.
A prospective study in France highlights the association between elevated total GI
and BRCA in overweight women, suggesting that the intake of fast-absorbing
carbohydrates could be relevant in the development of this pathology in the pres-
ence of an underlying resistance to insulin. Furthermore, it found a direct associ-
ation between carbohydrate intake, glycaemic load and oestrogen-receptor negative
BRCA [ER-] (Lajous et al. 2008). A similar study among people in Mexico showed
that there is a direct link between the development of BRCA (among both pre- and
post-menopausal women) and carbohydrate intake, and, specifically, the elevated
glycaemic load of the diet (Romieu/Lajous 2009).

In addition to the intake of food with a high glycaemic value, in Uruguay, for
example, a strong link between the presence of BRCA and a Western diet was
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found (fried and grilled meat and processed meats). Moreover, the increased risk of
developing BRCA is associated with the consumption of red meat, and the risk is
significantly higher among post-menopausal women (Torres-Sánchez et al. 2009;
Coronado et al. 2011; Romieu et al. 2011).

On the other hand, in countries such as Argentina and Brazil, the consumption of
green, leafy vegetables, non-citrus fruits, apples and water melon has been asso-
ciated with a decrease in the risk of BRCA. Furthermore, in Mexico, the con-
sumption of onion and spinach, polyunsaturated fats and vitamin E, vitamin B12
and folic acid, as well as flavonoids and phytoestrogens considerably reduces the
risk of BRCA (Torres-Sánchez et al. 2009).

3.3 Sedentary Lifestyle

Another risk behaviour that has more recently been associated with the develop-
ment of BRCA is a lack of physical activity, which represents the fourth major risk
factor in terms of global mortality. It is also estimated to be the leading cause of
approximately 21–25% of colon and breast cancers (World Health Organization
[WHO] 2010).

For the specific case of BRCA, there is evidence that post-menopausal women
who do light exercise reduce the risk by 20%. This effect is attributed to the
regulation that physical exercise brings to body energy balance (calories consumed
vs. energy expended) and the consequent decrease in resistance to insulin and
hyperinsulinemia, predisposing factors to the development of BRCA (Alegre et al.
2013; Neilson et al. 2014; Romieu/Lajous 2009; Sundaram et al. 2013). However,
only 16% of Mexican women regularly exercise, and the average amount of time
dedicated to recreational physical activity is 5 min per day, despite the fact that
there is evidence to show that risk decreases by 9% per hour of moderate exercise
per week, and the Official Mexican Standard proposes at least 30 min of physical
activity per day (Romieu/Lajous 2009).

3.4 Alcohol Intake

The harmful use of alcohol causes 2.5 million deaths every year, being ranked as
the third major risk factor of the global burden of disease (WHO 2011).
Carcinogenesis is one of the most significant health consequences attributed to
alcohol consumption, not to mention the fact that approximately 3.6% of all cancers
(5.2% among men and 1.7% among women) around the world, in addition to 3.5%
of deaths linked to cancer, are related to chronic alcohol consumption (Seitz/Becker
2007; Varela-Rey et al. 2013).

A number of epidemiological studies have associated dose-dependent alcohol
intake with BRCA, and, despite the fact that a specific mechanism has not been
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identified, it is known that alcohol consumption: (1) increases endogenous
oestrogen levels; (2) produces carcinogenic metabolites, such as acetaldehyde and
reactive oxygen species; and, (3) decreases the capacity to absorb essential nutrients
(Coronado et al. 2011; Seitz/Becker 2007; Lu et al. 2014; Varela-Rey et al. 2013).
Moreover, a link between alcohol consumption and the presence of oestrogen
receptor-positive mammary tumours (ER+) has been found, mainly among
post-menopausal women. Specific studies have shown that an alcohol intake greater
than 27 g/day increases the risk of presenting BRCA ER+/PR+ among
post-menopausal patients (Enger et al. 1999).

3.5 Emotional Suppression and Chronic Exposure
to Psychological Stress

Studies carried out by Pennebaker (1999) have shown that expressing emotions and
recognizing traumatic events have a positive effect on an individual’s physical and
mental health. This is because emotional suppression is associated with more
anguish or emotional stress (Iwamitsu et al. 2005a, b), while emotional expression
is associated with improved psychological adjustment and, as such, a decrease in
distress and an increase in quality of life.

Furthermore, different studies have tried to establish the recognition of certain
character traits that are predisposed to specific kinds of illnesses. Specifically,
people with behavioural patterns of negation, emotional suppression (mainly
anger), conflict avoidance, who are socially agreeable, harmonizing and highly
rational, with a C personality type, have a greater possibility of developing infec-
tious diseases and cancer (Herranz et al. 1997; Temoshok 1987; Zozulya et al.
2008), in addition to BRCA (Herranz et al. 1997).

Emotional suppression, specifically, is considered to be the psychological
variable that most affects the psychosocial adjustment of people with cancer, and it
can be related to pathological clinical outcomes [death or improvement] (Cordova
et al. 2003). More specifically, repression (low anxiety and high defensiveness) and
suppression (deliberate retention of the expression of negative emotions) are
associated with the faster progression of BRCA and a smaller likelihood of survival
(Giese-Davis et al. 2002, 2006; Weinberger 1990).

Moreover, psychological alterations, such as a state of chronic stress, mean that
the organism activates physiological systems to conserve homeostasis, leading to a
negative impact on the nervous system through the activation of biochemical
changes and a hormonal imbalance, such as the inefficient handling of cate-
cholamine and corticosteroid hormones, which, in turn, has an impact on the
endocrine and immune systems as well as on health in general (Dhabhar/McEwen
1997; Andersen et al. 2008).

The possible contribution of psychological stress to the development of BRCA
has been widely studied (Antonova et al. 2011; Michael et al. 2009; Priestman et al.
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1985), and it has been associated with immunosuppression generated by high levels
of corticosteroids and conducts to tackle stress, such as, among others: an increase
in the intake of foods rich in carbohydrates and high in fats (McGregor/Antoni
2009), alcohol consumption, smoking and poor sleep quality (Torres/Nowson
2007). These conducts favour increases in Body Mass Index (BMI), waist cir-
cumference, weight, abdominal adiposity (McGregor/Antoni 2009) and, in general,
obesity, which we have already described as a risk factor for developing BRCA.

3.6 Socio-cultural Barriers to the Opportune Detection
of BRCA

Other risk factors that favour morbidity and mortality stemming from BRCA focus
more on socio-cultural barriers relating to beliefs, attitudes, behaviours or social
situations that do not permit self-monitoring and reduce access to early detection
and treatment programmes for this disease. Examples of these barriers include
embarrassment, fear of losing their role as an object of desire, fear of losing their
partner, reluctance to abandon the household or children during the treatment
process, social context, the age of the women or their family situations, their ideas
regarding the incurability of cancer and the generation of negative feelings about
the disease, among others. All of these barriers can, at any given time, become more
decisive than physical access or financial barriers (Stein et al. 1998; Grana 1998;
Hewitt et al. 2004; Angus et al. 2006; Daly/Collins 2007).

There is also a serious lack of knowledge surrounding self-care measures, as
demonstrated by Nigenda et al. (2008), who interviewed women with BRCA and
found that the majority knew how useful self-examination was for detecting ‘ab-
normalities’ in their breasts; however, almost none of them knew the technique, nor
did they use it on a monthly basis after menstruating. Furthermore, they mentioned
that before being diagnosed, they had ‘vague’ information about the changes the
disease causes, such as ‘redness’, ‘splitting of the nipple’ or the appearance of
‘lumps’. Giraldo/Arango (2009) comment that, despite women knowing that
self-examination is important in detecting BRCA in its early stages, they do not
know how or when to do it. They also found that women with higher levels of
education carried out self-examination on a periodic basis and were more aware of
the risk and the symptoms of BRCA. These self-care measures are also undertaken
by women who are caring for a relative with cancer, and their main motivation is
the fear of developing the disease themselves, which is why they search for
information about how to prevent it.

In terms of the barriers perceived by women within the healthcare system,
Hewitt et al. (2004) found obstacles such as the lack of communication between
healthcare professionals and patients, failures in clinical practice, failures in diag-
nosis, errors in the treatment prescriptions, the inexperience of healthcare profes-
sionals in evaluating the urgency of the situation and the anxiety stemming from the
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latter, inadequate coordination and fragmentation of the care patients require, lack
of knowledge of healthcare professionals regarding the resources available in the
community, and, finally, an underdeveloped system that guarantees quality and
responsibility for healthcare services. Furthermore, Nigenda et al. (2008) found the
lack of diagnostic equipment and insufficient specialized training for doctors to be
issues that women viewed as being decisive during the diagnostic process for
BRCA. Moreover, representatives from civil society organizations recognized,
through testimonials shared by women in self-help groups, the lack of clinical
training and low levels of sensitivity of some healthcare professionals, both at
public and social security institutions. These factors led women to lack confidence
in healthcare services and feel embarrassed or scared by the doctor, especially when
accepting some diagnostic procedures [breast exploration and mammogram]
(Cumpián-Loredo 2000; Wiesner 2007; Sánchez/Dos Santos 2007).

3.7 Conclusions

There is more and more academic literature to support the fact that the origin and
progress of BRCA is 50% attributable to factors associated with lifestyle (Khan
et al. 2010; Antonova et al. 2011; Macon/Fenton 2013). As such, recognizing and
studying these factors is crucially important in developing new methods of pre-
venting, diagnosing and treating BRCA, especially in Mexico, where diet and
lifestyles have changed radically.

There are few BRCA prevention campaigns supported by the official healthcare
system that constantly and perceptibly reinforce the importance of monitoring
eating habits, our lifestyles and risk behaviours (such as alcoholism or a sedentary
lifestyle). Almost all of the campaigns focus on risk factors relating to biology or
reproductive history. This clearly reflects the clinical procedures currently in place
in Mexico, given that women within the age range for a mammogram are not given
an insulin-resistance test, their BMI data is not taken and they are not asked about
their alcohol intake, dietary habits or physical activity. It is not difficult to see why
the only mention of these risk factors in the Standard means that a greater focus on
these elements is required. As such, more is needed than just mass campaigns that
focus on self-examination or mammograms; the constant promotion of healthy
lifestyles is important, not so as to avoid death (a natural process for any human
being at any time of their lives), but rather to help people have a positive impact on
their personal well-being. This task not only involves the healthcare and education
sectors, but also people in general.

Some risk factors discreetly mentioned in this chapter, such as a personality that
is susceptible to cancer, are not as widely recognized by the healthcare sector and
are unknown within the elementary education sector, which is why these concepts
must be established within our cultural backgrounds. Other factors, such as psy-
chosocial stress, are not officially considered to be risks despite the notorious (and,
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in many cases, costly) consequences for our health. The most notorious of these
factors is obesity, which leads to a number of diseases, including BRCA.

Moreover, it has been recognized that socio-cultural factors greatly affect pre-
vention. This is due to the fact that they are not truly identified as risk factors, but
rather as part of our cultural background. The behaviours stemming from these
factors are seen as normal, preventing them from being identified as a health risk for
women. As such, it is fundamentally important to, firstly, understand them and
break inherent cultural and health paradigms, and drive a true culture of breast
cancer prevention.

The epidemiological panorama and the multi-causality of BRCA make incor-
porating earlier detection testing into primary prevention indispensable. This
requires multi-disciplinary studies that offer effective alternatives to save more lives
than self-examination, detection by mammogram, surgery, radiotherapy and
chemotherapy. Furthermore, these options must promote changes in risk behaviours
and the adoption of healthy lifestyle through health education, a fundamental tool in
acquiring healthy habits that prevent cancer (Bayes 1990).
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Chapter 4
Behaviour Related to Cervical Cancer
Risks

Yamilet Ehrenzweig and Ma. Luisa Marván

Abstract Cervical cancer (CC) is a serious public health problem for women in
developing countries due principally to a lack of preventive behaviours. CC has a slow
evolution that needs years to develop, which allows early detection of abnormal cells
that can be treated to prevent CC but otherwise can become cancer cells. This early
detection can be accomplished via the Papanicolaou test. In Mexico, we have found
that between 20 and 30% of women with primary or middle school education had
never undergone a Papanicolaou, and, among those who had done so, only about the
half had undergone the test prior to reaching 30 years of age. In addition to low
schooling, other variables that we have found to be associated with failure to undergo
the test are lack of knowledge about CC and the usefulness of Papanicolaou, as well as
the fact of thinking that health depends on luck, destiny or random chance.

Keywords Cervical cancer � Papanicolaou � Lack of knowledge
Locus of control � Barriers � Fatalistic beliefs

4.1 Introduction

When speaking about health, one often thinks only in terms of its physical aspects
and rarely about its sociocultural and psychological factors, even though there is
evidence that such factors profoundly influence our health. Among many issues, the
psychology of health studies the form in which attitudes and emotions are related to
the processes of health and illness including specific behaviours focused on pro-
tecting health, avoiding illness, or those that endanger one’s health. Behaviours that
contribute to maintaining or promoting health and preventing illness are known as
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healthy or immunological behaviours, whereas those that contribute to the devel-
opment or appearance of illness are known as unhealthy or pathological behaviours
(Rodríguez-Marín/Neipp 2008; Oblitas 2010).

Among healthy behaviours are those that promote prevention of disease at any of
its three levels, that is: (a) primary prevention that avoids the appearance of disease,
(b) secondary prevention focused on detecting disease in its early stages when
adequate measures can impede its progression, and (c) tertiary prevention including
measures for the treatment and rehabilitation of diseased patients (Vignolo et al.
2011).

In this chapter, we will discuss some psychosocial factors that influence the
primary and secondary prevention of cervical cancer (CC)—behaviours that protect
against or avoid its appearance and those directed towards early detection of the
disease when it becomes evident.

4.2 Cervical Cancer

Cervical cancer is an important public health problem for women in developing
nations such as those of Latin America. As we will discuss throughout this chapter,
CC can be avoided in large measure but efforts to prevent it have not succeeded in
lowering its incidence in these regions. At global level, CC has the third largest risk
of incidence in all women but it is more prevalent in developing nations. In these
nations, the rate is 15.7/100,000 inhabitants in contrast to the rate of 9.9/100,000
inhabitants of developed nations. In Latin America, CC has the second largest risk
of incidence in women (21.2/100,000 inhabitants) and is exceeded only by breast
cancer. This situation is similar to that of Mexico although in this country the rate is
slightly higher (23.3/100,000 inhabitants) and almost one and a half times that
observed in developed nations (GLOBOCAN 2012).

At global level, CC is responsible for 7.5% of all cancer deaths among women.
But the risk of dying from this disease is approximately 2.5 times greater in
developing nations than in developed nations. In developed nations, the mortality
rate is 3.3/100,000 inhabitants, whereas in Latin America the rate is 8.7/100,000
inhabitants and in Mexico it is 8.1/100,000 inhabitants (GLOBOCAN 2012).
Epidemiological studies in Mexico have demonstrated that the average mortality
rate in northern states is 8.5/100,000 inhabitants and 11.96/100,000 in southern
states (Palacio-Mejía et al. 2009). Our investigations, described later in this chapter,
were conducted in Veracruz where the CC mortality rate is 13.2/100,000 women
age 25 and over (INEGI 2011) making it one of the states with the greatest mortality
risk for CC (Sánchez-Barriga 2012).
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It is important to note that the differences mentioned for both morbidity and
mortality1 due to CC are principally caused by a lack of preventive behaviours
towards CC, thus making it essential to know the aetiology2 and risk factors
associated with the disease.

One of the most significant advances in recent decades in the study of CC has
been the clarification of the role of the human papilloma virus (HPV) in its aetiology
since practically all cases of CC present with this virus (Walboomers et al. 1999).

More than 100 types of HPV have been identified, of which about 18 are
catalogued as ‘high risk’ given their association with the cancer. Among these,
HPV-16 and HPV-18 have the greatest risk and cause nearly 75% of all cases. HPV
infection is sexually transmitted and is the most frequent sexually transmitted
disease in the entire world. Any person who has sexual contact with an infected
person can be a virus carrier, even when many years have passed since contact
occurred. Men and women can become infected and transmit the virus unknowingly
due to the possible absence of symptoms. Nevertheless, in the great majority of
women, the infection disappears spontaneously and does not progress; only per-
sistent infections carry a greater risk of developing into precancerous lesions which,
if not treated opportunely, can progress to cancer (Espinosa-Romero et al. 2014;
Manzo-Merino et al. 2014).

CC has a slow evolution and progression needing years to develop. Abnormal
cells appear initially in the form of precursor lesions called cervical dysplasias. If
these cells aren’t detected and treated during this initial stage, they may change into
precancerous cervical cells that, after a period of time without treatment, can further
change into cancer (Kumar et al. 2007). This long period of evolution provides an
opportunity for the pathology to be detected in its first incipient stage and adequate
treatment given to prevent the disease. Hence the supreme importance of early
detection that can be accomplished via a study of vaginal cytology (Papanicolaou or
PAP test), as will be extensively discussed in this chapter.

In spite of the fact that nearly all cases of CC show infection by HPV, not all
cases of HPV infections develop precancerous lesions. This leads us to suppose that
risk factors may exist that are associated with a high probability of developing
precancerous lesions or cancer. Apart from biological factors that include having a
persistent HPV infection, having a family history of the CC, being between 25 and
64 years old, having HIV or a weakened immune system, there are other risk
factors that concern lifestyle. These include:

– Tobacco usage
– Malnutrition
– Deficiency of antioxidants (vitamins C and E)
– Use of oral contraceptives
– Frequent untreated vaginal infections

1Morbidity refers to the number of people suffering from the disease in a given place and time,
whereas mortality is the number of people who die from the disease in a given place and time.
2Aetiology refers to the origin or causes of a disease.
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– Elevated number of childbirths
– Use of an intrauterine device (IUD)
– Never having had a vaginal cytology (PAP test).

On the other hand, there are risky behaviours that increase the probability of
contracting HPV but are not considered factors that facilitate the evolution of HPV
infection into CC. These factors include:

– Initiating sexually active behaviour at an early age
– Having multiple sexual partners
– Having sexual contact with a male partner who currently has or previously has

had many female sexual partners.

Because HPV is sexually transmitted, the manner of preventing the infection
would be the practice of preventive behaviours such asmonogamy, but bothmembers
of the couple should practise such behaviours. Fortunately, the recent development of
vaccines against HPV today offers an alternative for preventing the infection. To date,
two vaccines have been developed that demonstrate efficacy against the two types of
virus that cause themajor part of the cases of CC. Longitudinal follow-up studies have
shown that the protection conferred by these vaccines lasts for at least 5 years.
Different clinical studies have shown the efficacy of these vaccines in women between
9 and 26 years (Muñoz et al. 2008), although the recommended age for vaccination
varies from country to country and depends greatly on the average age at which young
women begin to have sexually active lives. In Mexico, the Federal Commission for
Protection against Health Risks (Comisión Federal para la Protección contra
Riesgos Sanitarios or COFEPRIS) authorized use of the vaccine in June, 2006, with
the recommendation that it be included in the vaccination registry booklet for girls
11–12 years old since the vaccine should be administered prior to having sexual
relations in order to obtain its maximum benefit.

However, these girls do not make the decision themselves to become vaccinated;
it is their parents who decide for them. The acceptability of the vaccine varies in
relation to the sociocultural context. For example, in one study in Colombia,
researchers found that the majority of parents of girls enrolled in public schools
were in favour of vaccinating their daughters, whereas parents of girls enrolled in
private schools were more critical and less accepting. Some parents expressed
concern about the short length of the follow-up studies and lack of knowledge about
long-term adverse effects. Other parents viewed the vaccine as simply a way of
promoting sexual activity in their daughters (Wiesner et al. 2010).

These vaccines have been recently created and will protect young people. Thus,
we hope that epidemiological studies in the near future will demonstrate less
alarming rates of morbidity and mortality from CC even in developing nations like
our own. But in order to increase the probability of this occurring, it is important to
conduct informative campaigns to sensitize the general public, and especially
preadolescent girls and their parents, to the importance of vaccination.

Vaccination is a healthy behaviour for primary prevention of CC but it does not
eliminate the need to employ other healthy behaviours such as the PAP test since, as
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mentioned above, the vaccine is only effective against the two types of virus that
cause about 75% of the cases of CC and infections caused by the remaining types of
viruses are not covered by the vaccine.

The Papanicolaou or PAP test is a cytological study used for early detection of
cancer and consists of taking a sample of cells from the uterine cervix in order to
identify dysplasia or lesions that are precursors of CC. It is a screening test designed
to recognize different types of cervical lesions that, in their initial development
phases, are easy to eliminate, thus avoiding their progression to cancer. The PAP is
a simple, painless test and obtaining the sample takes less than five minutes.
Women should request it in any health institution. The test is low-cost, which
allows its application to large populations. Since the introduction of this test into
clinical practice in 1943, the morbidity and mortality for CC has diminished con-
siderably although this has been less evident in developing nations.

Since 1974, the PAP test has been offered free of charge in all public institutions
of the Mexican Health Service (Sector Salud) and is obligatory in government
public support programmes. Additionally, the Health Service maintains a series of
permanent campaigns so that all women can periodically avail themselves of this
test. As part of these campaigns, women are given information about CC, its risk
factors and protective factors as well as the importance of having the PAP, which, if
the results are positive, offers women the opportunity to receive adequate early
treatment that can mean the difference for them between life and death.

The activities of the Health Service concerning the prevention, detection,
diagnosis, treatment, control and epidemiological surveillance are established in the
Official Mexican Norm NOM-014-SSA2-1994 (2007). Regarding prevention, the
Norm mandates that the first PAP test should be made when a woman becomes
sexually active or by age 25 even if she has not had sexual relations. It further states
that all women should be informed of the cytological result less than four weeks
after the date of taking the sample. The Norm also establishes that in the case of
women with two consecutive annual cytological studies that resulted negative for
intraepithelial lesions or cancer, the PAP should be repeated every three years.
Lastly, when the cytological result is infection for HPV, mild dysplasia, or cervical
intraepithelial neoplasia grade 1 with a satisfactory colposcopic examination. the
PAP should be repeated after one year.

Regarding other preventive actions, the Norm dictates that health personnel have
the responsibility of informing the general population about the importance of the
disease, its risk factors, and the possibilities for prevention, diagnosis, and early
intervention. In accordance with the Norm, health personnel should animate the
population to demand medical attention that is opportune, periodic, of high quality,
and guarantees the patient is sufficiently informed concerning any procedures
performed. To achieve the former, counselling about CC has included, as an
indispensable strategy since 2000, the use of a communication process that actively
involves two people and takes into consideration their attitudes, feelings, beliefs,
values, cultural identity, and conflicts. It is a listening process that begins with
detecting the needs of the user population and establishes the goal of facilitating
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accurate decision-making, the process of acceptance, and management of the
problem while simultaneously stimulating its prevention (SSA 2007).

Through these measures, usage of the PAP in Mexico has increased in a gradual
and sustained manner from 33.3% in 2000 to 49.1% in 2012 (ENSANUT 2012).
Nevertheless, these efforts have been insufficient and participation in taking the test
remains low. This low participation is due to an infinite number of various factors,
which are psychosocial in nature.

4.3 Obstacles to the Prevention of Cervical Cancer

Some investigators have conducted studies in Mexico to discover which factors
predispose utilization of the PAP and have found that the women who most use the
PAP are those with a history of vaginal infections, those who have used family
planning methods, and those with at least one child but, more than anything else,
they are women with a higher level of education. The investigators have also found
other predisposing factors of a cultural nature, such as spousal acceptance of
gynaecological examinations and cognitive factors, such as having adequate
knowledge of the PAP’s utility (Aguilar-Pérez et al. 2003; Hernández-Hernández
et al. 2007). Similarly, a Peruvian study also showed that women who failed to
correctly utilize PAP tests were those with limited knowledge and unfavourable
attitudes towards the PAP (Bazan et al. 2007).

Our working group carried out a study in the city of Xalapa (Veracruz) with
women 35 years or older and with different levels of education (Ehrenzweig et al.
2013). We found that 20–30% of women with primary or middle school education
had never undergone a PAP test and, of those that had done so, only about half had
undergone the test prior to reaching 30 years of age. These findings differ from
those of women with a higher level of education, since in that group only three
women had never undergone a PAP test and the majority of all women in the group
had begun testing prior to reaching 30 years of age.

We also studied knowledge concerning the prevention of CC. When asked if
they knew why PAP tests were useful, we found that women with middle school or
higher education showed a similar level of knowledge that was significantly greater
than that of women with only primary education. When questioned about the risk
factors for CC and when the first PAP test should be performed, we found the
greatest number of correct responses were from women with higher education
followed by women with middle school and lastly by those with only primary
education, who demonstrated limited knowledge.

Finally, we calculated the total number of points for knowledge concerning the
prevention of CC (utility of the PAP, timing of the first PAP, and risk factors for
CC) and found a correlation between this point score and usage of the PAP. As
expected, the number of women who had undergone the PAP test was greater in the
group of women with the highest scores on the test of knowledge. Also, in this
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group there was a greater percentage of women who had undergone the PAP prior
to reaching 30 years of age.

Another variable we included in the study was the ‘locus of control in health
versus chance.’ The location or locus of control is a construct that refers to an
individual’s perception of where the causal agent for what happens in his/her life is
located. People with an internal locus of control see themselves as capable of
influencing their own destiny, of changing an adverse situation and increasing their
probability of success—all of which increases their motivation and efforts to con-
front any given situation. In contrast, people with an external locus of control
believe that the consequences of their actions depend on external factors beyond
their control, such as luck or destiny or the actions of other persons—which leads
them to not recognize their own capacity to alter the course of events or to influence
them by their own actions. In the case we are dealing with, the locus of control for
health refers to the degree to which a subject perceives that her health is the result of
her own actions (internal locus of control), or is controlled by other powers, or even
depends on luck, destiny or random chance (external locus of control) (Oros 2005).

We found that women who had the highest external locus of control had less
knowledge about prevention of CC than the remainder of the participants. This
result led us to conduct other studies in which we explored women’s beliefs about
things that might cause CC and the relation of these beliefs to the women’s uti-
lization of the PAP test. But before presenting these studies, we consider it pertinent
to explain what constitutes a belief in health and to briefly review the literature on
why it is that certain beliefs constitute an obstacle to the prevention of CC.

The perception of risk held by a person implies their individual cognitive
evaluation of such risk, which is constructed throughout the course of their whole
life, is modified by their life experiences, their accumulating fund of knowledge,
and their emotions generated by what they perceive (López 2013). These cognitive
evaluations are called beliefs and constitute the explanatory frame of reference
conceived by the person with respect to his or her surroundings and may or may not
conform to reality; but it is in accordance with their beliefs that people tend to
search, accommodate and classify. Beliefs may facilitate or limit change depending
on the degree of adjustment of newly acquired information to the person’s extant
frame of reference (Dilts et al. 1996). Health beliefs are derived from the percep-
tions and classifications made by social groups concerning illnesses and the persons
suffering from them. In this manner, cognitive schemes are formed that guide the
immediate behaviour of people, allowing them to make a rapid evaluation of an
illness (Álvarez 2002). These schemes or beliefs are constant cognitive factors that
delineate the behaviour of people and are acquired through the process of social-
ization (Conner/Norman 2005).

The Health Belief Model (HBM) was developed by a group of psychologists
through their efforts to explain the lack of public participation in programmes for
the early detection and prevention of illnesses. The general hypothesis is that people
do not execute healthy behaviours (demonstrating prevention, participation,
adherence, or rehabilitation) unless they have at least minimal levels of motivation
and relevant information concerning their health, they see themselves as potentially
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vulnerable, they see the disease as threatening, they are convinced of the inter-
vention’s efficacy, and they see little difficulty in putting into practice the healthy
behaviour (Rosenstock 1974; Rosenstock et al. 1988). One of the components of
this model is the perception of threat that is interpreted based on two fundamental
beliefs: the perceived risk of the disease and the anticipated gravity of its conse-
quences. Another of the model’s components is the evaluation of the conduct to be
carried out. Such evaluation encompasses two groups of beliefs—those concerning
the benefits of the recommended health behaviour and others concerning the costs
or barriers involved in its execution (Abraham/Sheeran 2005). Based on multiple
studies performed using this model, it has been concluded that the collection of
beliefs involved and the perceived barriers to executing the action are the most
important individual predictors of unhealthy behaviour (Valenzuela/Miranda 2001;
Abraham/Sheeran 2005).

The barriers are all those factors that impede healthy behaviour. In addition to
structural barriers such as economic barriers, lack of access to health care services,
or lack of information, psychosocial barriers also play an important role in the
failure of prevention of CC. The principal barriers of this type that have been
associated with reluctance to undergo PAP testing in different parts of the world,
particularly in developing nations, are:

– The belief that the PAP test is a painful procedure.
– The fear of contracting an infection by being tested.
– The fear of becoming sterile due to manipulation during the test.
– The shame of having a gynaecological exploration, particularly when a male

doctor performs the test.
– The lack of approval from male partners to have the test performed.
– Fear that the test result may indicate the presence of cancer.
– In addition to the barriers described above, young and single women also report

fearing that their parents will find out about the testing (López et al. 2013;
Menard et al. 2010; Abdullahi et al. 2009; Lovell et al. 2007; Ybarra et al.
2012).

Another cognitive factor we consider involved in behavioural actions related to
risks is fatalism, which is defined as the generalized tendency to believe that events
are predetermined or caused by external forces and that little or nothing can be done
to change their course. It is implicit in this vision that willpower or individual action
exercise little power to change the course of destiny (Flórez et al. 2009). These
beliefs are associated with negative or pessimistic attitudes regarding preventive
behaviours and the consequences of an illness (Espinosa/Gallo 2011). Thus, when a
person believes that the development of an illness is in the hands of God or is due to
luck or destiny, then she can do nothing to prevent it and therefore fails to adopt the
behaviours that would lead to its early detection (Straughan/Seow 2000).

The term ‘cancer fatalism’ has been used to study fatalistic beliefs in the different
stages of development of this disease from primary prevention up to survival
(Niederdeppe/Levy 2007). Many authors have demonstrated that women with low
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levels of education and/or low income tend to demonstrate more fatalistic beliefs
(Niederdeppe/Levy 2007; Russell et al. 2006). Beyond that, some have come to the
conclusion that fatalism is a trait of Latin American culture and is a passive
response that dissuades women from adopting early detection behaviours
(Abraído-Lanza et al. 2007). In fact, in the United States, the belief that destiny is a
risk factor for the development of CC is more common in immigrant Latinas than in
Latinas born in the US or in Caucasians (Chávez et al. 1997). In a literature review
on empirical studies of Latina women concerning fatalism and the usage of PAP
tests and mammograms, Espinosa/Gallo (2011) concluded that a relationship does
exist between fatalism and the adoption of early detection behaviours, although
further studies are needed and as yet it is not possible to know if fatalism operates in
a different manner among subpopulations of Latin American women.

Given our interest in uncovering distinct cognitive factors related to the per-
ception of risk of CC among Mexican women, and therefore healthy or unhealthy
behaviours, our working group carried out two investigations—one on psychosocial
barriers and the other on fatalistic beliefs. Both studies were carried out in the state
of Veracruz and involved surveying adult women. In the first study, participants
included women from an urban area (the city of Xalapa) and women from various
rural areas of the state (Marván et al. 2013). Three groups were defined according to
the educational level and place of residence of the participants: (a) women living in
a rural area with primary school as their maximum educational level; (b) women
living in an urban area with primary school as their maximum educational level;
and (c) women living in an urban area with a higher than primary educational level.
No women living in the rural areas had a higher than primary educational level.
Furthermore, when questioned concerning the PAP test and in order to explore the
presence of psychosocial barriers, the women were presented with the following
affirmations to which they were asked to respond either yes or no: ‘I would not like
to know if I had cervical cancer’, ‘It is very embarrassing to undergo a PAP test’,
‘The PAP test is painful’, ‘Undergoing the PAP test will only lead to more worries’,
and ‘My partner would not like me to undergo a PAP test.’

We found that in spite of the majority of women having undergone a PAP test
(79%), only 29.1% had undergone their first PAP in accordance with guidelines in
the Mexican Official Norms. In comparing rural and urban women, we found that
more urban women had undergone the PAP test and had followed the Mexican
Official Norms. On the other hand, rural women with primary schooling were those
who demonstrated the most psychosocial barriers against undergoing the PAP: 37%
of these women affirmed that having a PAP test would only bring about greater
worries; 46% claimed it is very embarrassing to undergo a PAP test; and 17%
affirmed that their partners would not like them to have a PAP test. It is interesting
to note that there were no differences in the percentage of women in the three
groups who affirmed that the PAP test is painful (24% on average).

In this study, we also applied the test of knowledge concerning the prevention of
CC as mentioned above and we analysed the predictive value of both the psy-
chosocial barriers and the reported knowledge in undergoing the PAP test. We
found that not undergoing the PAP test was predicted by thinking that having the
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test performed was embarrassing, by male partners not liking a woman to have the
test, and by the belief that the PAP test is painful. But the most important predictors
were the levels of knowledge about the prevention of CC: women with greater
knowledge about the PAP had 2.8 times greater probability of undergoing the test,
while women with greater knowledge about CC risk factors had 7.4 times greater
probability of being tested.

In the second study, we also questioned women in the city of Xalapa and in
some rural zones in the state of Veracruz; but in contrast to the previous study, all
the women participants had only a primary school level of education (Marván et al.
2014). Besides questioning them about undergoing the PAP, these women were
presented with four fatalistic beliefs about CC to which they were asked to respond
if they were true or false: ‘Cervical cancer is due to bad luck’, ‘If one gets CC it’s
due to destiny’, ‘God gives women CC because they have lived a bad life’, and
‘There is little I can do to prevent CC’.

There were more rural than urban women who believed that CC is due to bad
luck (35%) or to destiny (47%). On the other hand, there was a similar percentage
of rural and urban women who believed that God gives women CC for having lived
a bad life (20% on average) and who considered there was little they could do to
prevent CC (31% on average).

As in the previous study, we analysed the predictive value of fatalistic beliefs
about CC in undergoing the PAP test. In the case of rural women, we found that
those who believed that CC is due to bad luck or destiny had almost four times
lower probability of undergoing the test than women without such beliefs. Among
urban women, the only predictor of not undergoing the PAP test was the belief that
one couldn’t do much to prevent the disease. These differences in the predictive
factors of PAP usage between rural and urban women may be due to the far greater
extension in rural populations of the belief that luck and destiny have a determining
role in the health of individuals.

4.4 Final Considerations

It is lamentable that a significant number of deaths due to CC are continuing to
occur in spite of CC being a disease susceptible to early detection and opportune
treatment due to the lengthy time that elapses between the appearance of the first
lesions and their evolution into cancer.

Clearly, much of our findings on women’s acquired knowledge, barriers to
taking action, and their beliefs and attitudes play an important part in the prevention
of CC both for the avoidance of risky behaviours that foster the development of the
disease and for the early detection of lesions that, if not treated opportunely, may
later convert into cancer. The term cancer per se carries many interpretations that
are permeated by multiple psychosocial factors as well as those presented in this
chapter. For example, witnessing the development of cancer in someone close (who
may or may not die from the disease) changes one’s perception of the risk and
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consequently changes their behaviour such that they may present new healthy or
unhealthy behaviours.

Speaking about the prevention of CC is complicated since it requires changes in
lifestyle. In Mexico, there exists a National Programme for the Prevention and
Control of Cervical Cancer through which preventive actions are taken, such as
administering the HPV vaccine and giving PAP tests for early detection, and which
mentions counselling as an indispensable strategy for the transmission of infor-
mation. Nevertheless, in the operation of the programme difficulties have been
encountered in reaching adequate coverage, in guaranteeing the quality of the test,
and in achieving appropriate follow-up and opportune treatment of women with
precancerous lesions and invasive cancer (OPS 2010). In this sense, it is urgent to
design health education programmes for each stage of peoples’ lives, programmes
in which discussions are held about the disease and useful behaviours are suggested
to facilitate its primary and secondary prevention, and programmes that promote
public awareness that adopting such behaviours may signify the difference between
life and death for individuals.

The benefits of a vaccine or the early detection of CC cannot be integrated as
protective behaviours to reduce the risk of death if the person has deeply ingrained
beliefs that lead to risky behaviours and to barriers for adopting healthy behaviours.
This is why health professionals involved in this and other types of grave diseases
should not neglect the basic perceptions and personal frames of reference of indi-
viduals in order to facilitate adequate communication with them on the three levels
of prevention: primary, secondary and tertiary.
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Chapter 5
Omega-3: An Intelligent Decision
for Brain Nutrition

Socorro Herrera Meza and Grecia Herrera Meza

Abstract Chronic degenerative diseases put the health of the general population at
risk. However, the information given to the population to prevent or decrease the
incidence of illness does not always reach its intended audience or is inaccurate, as in
the case of information regarding polyunsaturated fatty acids such as x-3, found in
aquatic animals and some seeds. It has been observed that supplementation with x-3
prevents cardiovascular diseases and strokes; reduces triglycerides, blood pressure,
formation of thrombi and arrhythmia; alleviates cutaneous lesions resulting from
psoriasis, rheumatoid arthritis, nephropathy and asthma; and decreases the metas-
tasis of prostate, breast and colon cancer. Decrease in x-3 levels, on the other hand,
is associated with dementia, migraines, post-partum depression bipolarity, symp-
toms of depression and aggression, and neurological disorders relating to memory,
attention and information processing. If the information on x-3 were widely avail-
able, people would be able to choose what they eat and create a culture of prevention,
thus decreasing the risk factors.

Keywords x-3 � Supplementation � Cardiovascular problems � Neurological
disorders � Prevention

5.1 Introduction

Despite major technological and scientific advances, chronic degenerative diseases,
such as diabetes mellitus, cardiovascular diseases and cancer, are on the rise and
putting the health of the general population at risk. These serious illnesses have
been associated with risk factors, such as: obesity, poor eating habits, sedentary
lifestyles, ignoring medical indications and the absence of a culture of prevention in
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Mexico. These factors have led to an increase in health risks affecting the general
public.

Furthermore, information regarding how to prevent or decrease the incidence of
some of these risk factors never reaches its intended audience or is inaccurate, as in
the case of information that has been created regarding the consumption of certain
foods, specifically fats.

Fats, better known as fatty acids (FA), are compounds that play a fundamental
role in human nutrition, given that, depending on the type of fatty acid, they can
accelerate or reverse diseases that are caused by their consumption.

FAs not only play a major role in foods, such as giving them flavour or texture,
they also have important functions in the body, such as, for example, acting as our
main energy reserve, transporting a range of nutrients, regulating our metabolism,
forming vitamins and hormones (Badui 2006) and creating cell membranes and
neuron structures, i.e. they create a layer that divides the cell, the strength of which
is determined mainly by the proportion and types of fatty acids from which they are
composed. This function is fundamentally important in our bodies as this mem-
brane maintains the balance between the interior and exterior of the cells, regulating
the flow of substances or nutrients (Flores et al. 2007), in addition to improving
contact among cells and promoting the transmission of nerve impulses, leading to
better memory and learning processes (Valenzuela et al. 2011).

There are two types of fatty acids in cell membranes: saturated fatty acids (those
fats that we know to be bad or harmful) and polyunsaturated fatty acids (PUFAs)
(those fats that help keep us healthy). PUFAs include omega-3 and 6 (x3 and x6)
fatty acids, which have been classified as essential, i.e. these should be obtained as
part of our daily diet and cannot be substituted by any other nutrient, nor can the
body produce them naturally. On the other hand, there are non-essential fatty acids,
which our bodies can get from what we eat or can synthesize, i.e. produce from the
carbohydrates we ingest (Muriana 2004).

Once the digestion, absorption and transportation of the fats have been com-
pleted, the x-6 and x-3 are introduced into the adipose cells and form fatty com-
pounds that have a range of different functions in the body. When these cells
receive specific stimuli, different enzymes are activated, i.e. proteins that regulate
and favour chemical reactions in human beings are activated (Muriana 2004).

The omega-3 and 6 compete for these enzymes, each of them generating dif-
ferent compounds. The consumption of x-6 fatty acids generates, through reactions
within the body, compounds called eicosanoids, which can lead to platelet aggre-
gation (the formation of thrombi), the formation of blood clots and vasoconstriction
(the thinning of the blood vessels). In contrast, x-3 fatty acids favour the production
of another type of eicosanoid that has the opposite effect, i.e. they prevent the
formation of clots and cause vasodilation (the expansion of the blood vessels)
(Krummel 2001). As such, it is extremely important to ensure a balance between the
intake of x-6 and x-3 fatty acids in order to avoid any imbalance leading to the
creation of undesirable compounds that pose a risk to our health.

Omega-6 is generally found in seeds, such as sunflower, corn, safflower and
peanuts. Omega-3 is found in aquatic animals and some seeds. In this chapter, we
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focus specifically on x-3: what foods it is found in, what functions it has in the
body, what benefits it provides as part of our diet, and what illnesses are associated
with a lack of x-3, at a metabolic, cerebral and cognitive level.

We reflect on our eating habits and compare a Mediterranean diet to Western
eating habits. The Mediterranean diet, rich in polyunsaturated fatty acids, is based
on the combination of a high intake of vegetables, fruits, nuts, whole grains, olive
oil, fish, cheese and moderate wine consumption with lower quantities of milk and
meat. On the other hand, the Western diet consists of high quantities of trans-fatty
acids, saturated fats, sugars, flour, meat and a large amount of industrialized food,
which can be easily acquired on the market (Haast/Kiliaan 2014).

The Western diet has a number of deficiencies (and also excesses) with regard to
its nutritional properties. The most fundamental deficiency, and perhaps the most
relevant, is that of omega-3 (Valenzuela 2005). x-3 fatty acids are composed of
docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA), which are mainly
found in fish oil, tuna, salmon, cod and some seeds, such as flax and olive, among
others. The bullet-pointed list at the end of this section provides a detailed overview
of omega-3 content in a variety of foods (Muriana 2004; Flores et al. 2007).

Despite the fact that food rich in omega-3 is widely available to the general
public, it is sad to see that, in Mexico, the consumption of seafood is extremely low,
compared to that in eastern countries. For example, annual per capita consumption
of fish in an eastern country, such as Japan, is 61 kg per capita per year; however, in
Mexico, consumption stands at 10 kg per capita per year (FAO 2009). It is
important to highlight the fact that both countries have the same access to seafood;
however, sociocultural and marketing factors play an important role in promoting
unhealthy eating habits among the general population (Flores et al. 2007), mainly
diets rich in sugars and meat but low in omega-3.

The nutritional importance of these fatty acids has led health authorities to
establish a daily recommended dose of x-3. Although there is no exact dosage, the
World Health Organization (WHO) recommends that adults consume between 1.2
and 1.5 g per day (Valenzuela 2005). Other authors recommend a dose of 2–4 g per
day (Pirillo/Catapano 2013), while some experts recommend eating fish or food
with a high omega-3 content at least once or twice a week.

The health benefits of DHA are numerous, and including them in our daily diets is
an easy task. We can find them in what we eat on a daily basis, which is a practical,
tasty and pleasurable way of incorporating them into our diets, and also as food
supplements. The food sources richest in omega-3 are the following (in g/100 g):

• Flaxseed oil (55.3)
• Salmon oil (35.30)
• Cod liver oil (19.75)
• Herring oil (11.86)
• Walnut (11.50)
• Soybean (7.30)
• Soybean oil (7.60)
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• Wheat germ (5.30)
• Caviar (3.74)
• Sardine (3.0)

Other foods that contain omega-3, although in less quantity, are: herring, fish
from the Pacific, salmon, fish from the Atlantic, anchovy, butter, fresh tuna, crab,
trout (rainbow), olive oil, corn oil, sunflower oil, parmesan cheese, hen’s egg
(white), prickly pear fruit, strawberry, canned tuna, cow’s milk (Flores et al. 2007).

5.2 Omega-3 and Chronic Degenerative Diseases

It has been proven that genetic and environmental factors determine how suscep-
tible an individual is to becoming ill; therefore, nutrition is a determining envi-
ronmental factor and one that has a major impact on us as human beings. Studies of
the evolution of diets indicate that the major changes to our eating habits have
occurred mainly in the type and amount of essential fatty acids and antioxidants
found in foods. The changes that have taken place over the past hundred years are
major catalysts in some of the most prevalent chronic diseases in our society, such
as cancer, diabetes mellitus, obesity, metabolic syndrome and cardiovascular dis-
eases (Mata et al. 2004).

Cardiovascular diseases (CVDs) represent a serious global public health issue as
they are the leading cause of death around the world. Unfortunately, CVDs are
becoming more and more prevalent among the younger generations (Alwan 2011).
According to the World Health Organization (WHO), some 17.5 million peo-
ple died as a result of CVDs in 2012. In Mexico, according to the National
Social Security Institute (IMSS), 283,732 Mexicans died of CVDs in the same year
(De la Peña 2012).

CVDs are strongly associated with a number of risk factors, including: increases
in levels of serum total cholesterol (TC), triglycerides (TG), hypertension, strokes,
diabetes and obesity (Carrero et al. 2005). Many of these risk factors are associated
with diet, and they can be modified through proper eating habits. The consumption
of x-3 polyunsaturated acids can have a positive effect on cardiovascular health;
even eating a small amount of fish (once a week) can reduce any type of risk
relating to this disease (Carrero et al. 2005).

There are a number of studies that recommend the consumption of DHA to help
prevent cardiovascular problems and strokes (Pirillo/Catapano 2013). In fact, since
1990, these fatty acids have been used in Japan to treat arteriosclerosis and
hyperlipidaemia (Arab-Tehrany et al. 2012).

Carrero et al. (2005) discuss a study entitled ‘The Seven Countries’, in which,
over a period of 20 years, they observed how men who ate 30 g of fish per day
reduced their risk of death from coronary disease by 50% compared to volunteers
who did not eat any fish.
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Recent research has shown that omega-3 reduces the level of triglycerides in the
bloodstream among patients suffering from hypertriglyceridemia (an increase in the
level of triglycerides in the blood), with a daily intake of 2 g, as well as increasing
high density lipoproteins (HDL, good fats). Other studies highlight a decrease in
triglycerides of between 25 and 35% with high doses of between 3 and 4 g/day, in
addition to a 36% decrease in low-density lipoproteins (VLDL), which cause
damage to arteries (Hartweg et al. 2007; Pirillo/Catapano 2013).

Increase in blood pressure or hypertension (HTN) is the cause of 13% of deaths
around the world (Alwan 2011). A number of studies have shown that consuming
x-3 from fish on a daily basis is associated with a decrease in blood pressure (Mata
et al. 2004). Some studies suggest that supplementing a dose of 2–3 g/day
decreases blood pressure among individuals suffering from hypertension
(Arab-Tehrany et al. 2012).

Thrombosis (which drives the formation of clots in blood vessels and can cause
acute myocardial infarctions) and arrhythmia (the alteration in cardiac rhythm) are
key factors in the development of clinical manifestations of coronary heart disease.
It has been shown that consuming omega-3 reduces platelet aggregation, the for-
mation of thrombi and arrhythmia (Mata et al. 2004).

It has also been shown that groups with a high fish intake have seen decreases in
the incidence of Type 2 diabetes (T2D) as well as positive impacts on the effect of
insulin (Pirillo/Catapano 2013). However, this is still controversial; there are a
number of studies that prove a positive direct association between omega-3 intake
and a decrease in T2D, while others refute this association (Kaushik et al. 2009; Wu
et al. 2012; Zhou et al. 2012).

The supplementation of DHA has also been studied in a wide range of other
diseases. For example, it has been shown that consuming these fatty acids helps to
alleviate cutaneous lesions resulting from psoriasis (a chronic skin disease stem-
ming from autoimmune complications) (Rahman et al. 2013), in addition to having
a positive effect on the treatment of rheumatoid arthritis (Arab-Tehrany et al. 2012),
nephropathy (kidney damage or disease) (Bell et al. 2012) and asthma (D’Auria
et al. 2014). Some researchers have studied the positive effects of omega-3 on
Crohn’s disease, but the information available remains contradictory: some studies
show that consumption of omega-3 can help mitigate the symptoms of the disease,
while other maintain that the administration of omega-3 aggravates the problem
(Swan/Allen 2013).

Mexico is ranked first in the world for childhood obesity (ENSANUT 2012).
Obesity is a complex disorder with a number of different causes, the most signif-
icant of which is inadequate diet. Obesity and overweight involve the chronic
inflammation of cells. i.e. adipose tissue (fat that accumulates in the body), as a
result of body weight, producing substances known as cytokines, which are directly
related to the occurrence of cardiovascular diseases, diabetes, hypertension and
dyslipidaemias. It has been shown that supplementing DHA can reduce the pro-
duction of cytokines, and, as such, the risk of suffering from the aforementioned
diseases (Jalbert 2013; Lee et al. 2013; Legrand-Poels et al. 2014).
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Scientific evidence highlights the association between omega-3 intake and a
protective effect from a range of different cancers. More specifically, delays in
tumour growth, reductions in tumour size and a decrease in the metastasis of
prostate, breast and colon cancer have been observed (Valenzuela et al. 2011a;
Ballesteros-Vásquez et al. 2012; Merendino et al. 2013; Vasudevan et al. 2014).

5.3 Omega-3 and the Brain

Our brain tissue is composed mainly of fatty acids, and it has been estimated that
between 50 and 60% is comprised of different types of fat, 35% of which are
omega-3 fatty acids (Flores et al. 2007).

Brain development occurs mainly during the last trimester of pregnancy, final-
izing at the age of 3. Omega-3 plays a fundamental and specific role in brain
structure and function, given that it is the major component of the brain membranes.
DHA is found in neuron membranes, creating greater fluidity within the cell and
driving the increased synapsis and transmission of nerve impulses among neurons,
which, in turn, favours learning processes (Valenzuela et al. 2011b).

The omega-3 fatty acids present in the neuronal membranes also regulate and
increase the expression (creation) of important proteins, which help to improve
neuroplasticity, neuronal protection, memory, learning and the prevention of ill-
nesses, such as Alzheimer’s and Parkinson’s (Pasinettia et al. 2014; Porqueta
et al. 2014).

There are specific stages of human development during which DHA is needed
by the body in significant quantities: pregnancy, breastfeeding and childhood. How
does DHA reach us when we are in our mother’s womb? x-3 is provided by the
mother from her own reserves and her diet (Innis 2008). These fatty acids pass
through the placenta and accumulate in the brain of the foetus (Dutta-Roy et al.
2004; Muriana 2004) prior to birth. After birth, omega-3 is delivered via breast milk
(Das 2003).

During pregnancy, the nervous and visual systems are created. DHA accumu-
lates mainly in the retina cells, called rods and cones, helping ensure visual acuity
(Muriana 2004).

During the formation of the nervous system, which begins between the third and
fourth week of pregnancy (Lagercrantz/Ringstedt 2001), the amount of omega-3
increases; however, these requirements increase even further during the tenth week
of pregnancy, when the brain hemispheres are formed. It is during this period when
brain cells called neurons and glial cells are actively created, with around 200,000
neurons being formed every minute (Sanhueza et al. 2004).

In order to maintain a balance of the amount of omega-3 between the foetus and
the mother, the latter must ingest around 100 mg/day of these fatty acids during the
last trimester of pregnancy (Das 2003), as it is during this stage when the mother’s
x-3 levels are particularly depleted as she transfers these fatty acids to the foetus
and the breastfeeding child (Montgomery et al. 2003).
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As such, studies into humans and animals show that a lack of DHA during the
perinatal period, which comprises the period encompassing the 22nd week of
gestation until 7 days after birth, has an impact on visual acuity (Muriana 2004),
capacity for learning, concentration and the child’s IQ, alterations that do not
become evident until they reach adulthood (Innis 2008; Levan et al. 2004).

It has been shown that DHA is not only needed during the first stage of life. An
unbalanced diet, specifically a lack of omega-3, has negative effects on neural
functions (the formation of the neural tube and of the nervous system), both during
infancy and adulthood (Flores et al. 2007). Studies conducted with infant rats show
that a deficit of DHA leads to an increase in locomotive activity and induced
cataleptic states (muscular immobility) (Ikemoto et al. 2001; Haubner et al. 2002).

Furthermore, over the past three decades, psychiatric and neurodegenerative
illnesses, such as bipolar disorders, depression (Valenzuela et al. 2009),
Alzheimer’s (Nussbaum/Ellis 2003; Sontrop/Campbell 2006) and Parkinson’s,
have grown significantly (Tiemeier et al. 2003). Epidemiological studies indicate a
close association between the incidence and development of these illnesses and
factors such as: age, physical activity, family history and poor diets, such as a lack
or low levels of x-3 (Tiemeier et al. 2003; Sontrop/Campbell 2006; Shinto et al.
2009).

A decrease in omega-3 levels in the blood is associated with neurological dis-
orders (McCann/Ames 2005; McNamara/Carlson 2006), such as cognitive
impairment (loss of functions, such as memory, attention and information pro-
cessing), dementia (Ikemoto et al. 2001; Morris et al. 2003), migraines (Tanskanen
et al. 2001a, b; Shinto et al. 2009) and post-partum depression (Valenzuela et al.
2009). Omega-3 deficiency has also been related to behavioural disorders, such as
bipolarity, symptoms of depression and aggression (Zanarini/Frankenburg 2003).

Other studies propose that omega-3 should be used to treat illnesses such as
depression, schizophrenia (Hui-Min 2010), bipolar disorders (McNamara/Carlson
2006), dementia and psychiatric disorders prevalent during pregnancy and breast-
feeding (Carlson 2001). Furthermore, it has been observed that neurodegenerative
diseases, such as Parkinson’s and Alzheimer’s, are associated with a major loss of
DHA in the neuronal membranes. With regard to Alzheimer’s, the x-3 in the
membranes is replaced by saturated fatty acids (Sanhueza et al. 2004).

As such, research conducted on mice (Carrié et al. 2000) and humans (Helland
et al. 2006), associates higher levels of DHA in brain tissue with a greater capacity
for learning, through memorization, intelligence (Helland et al. 2006) and motor
development tests. Furthermore, it has been shown that the presence of omega-3 is
associated with a neuroprotective state, i.e. one that protects the brain (Bazan 2005;
Ikemoto et al. 2001; Takeuchi et al. 2002). Other studies conducted on rats show
that the consumption of omega-3 during pregnancy and the first days of breast-
feeding produces greater resistance among their offspring to the severity and
occurrence of convulsions stemming from increasing their body temperature (ex-
perimental hyperthermia) (Flores et al. 2007).

These findings, with regard to the health benefits of omega-3, have led to
increased interest among the scientific community in studying what the benefits of
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omega-3 intake are and how it helps to improve mental and physical health;
however, the significant changes in human diets have created major alterations in
metabolic processes and general health. The scales have shifted towards excessive
consumption of sugars, flour, saturated fats and omega-6, and reduced consump-
tion, or lack thereof, of whole grains, fruits, vegetables and omega-3. If we add the
lack of awareness of the general public regarding the nutritional value of foods and
the influence of media outlets in promoting the consumption of low-quality or junk
foods, the outcome is discouraging given that these illnesses continue to increase.

The restructuring of our eating habits towards a healthier diet, rich in x-3, would
lead to improved protection, prevention and treatment of chronic degenerative,
psychiatric and behavioural disorders. As such, the creation of a range of healthcare
and prevention strategies, such as promoting a balanced diet rich in DHA and a
healthier lifestyle that encompasses physical activity and appropriate body weight,
could lead to a significant reduction in risk factors among the general population.

Furthermore, if the information created surrounding fatty acids is accurate and
widely available, people will be able to choose what they eat carefully and take
advantage of the benefits that omega-3 offers. It is important to highlight that the
food industry, which extracts x-3 from fish and some algae, offers a wide range of
supplement options for the whole family (capsules, oil). Special supplements have
also been created for children, using attractive and tasty options (gummy bears),
which are easy to find and economical. These fatty acids have also been added to
infant formula, and in some countries omega-3 is being used in infant foods, as it is
deemed to be a fundamental element in the development of the central nervous
system, in addition to promoting optimal mental and visual development among
children.

However, learning more about the nutritional composition and the effect that
foods have on our bodies is not enough. Creating a culture of prevention and
decreasing risk factors to our health will, without a doubt, reduce the incidence of
these illnesses and improve the health of future generations. We need to overcome
nutritional problems not only through choosing what food we eat or what sup-
plements we take, but also by finding preventive measures. Our first-aid boxes
should be found in the food we keep in the kitchen rather than in our medicine
cabinets.
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Chapter 6
Risk Behaviour of Field Workers
with Common Infections

Ninfa Ramírez Durán, Arturo G. Rillo and Horacio Sandoval Trujillo

Abstract With the purpose of understanding the social dimension of infectious
diseases caused by actinomycetes, we present the complexity of the triad balance of
agent-environment-host through the structural genetic model, highlighting reality
levels, structural causes, health risks and risk behaviours. We discuss the possibility
of recovering the subjective experience of the patient as a member of a community
of sufferers, who present levels of extreme poverty, and whose risk behaviours are
determined by networks of meanings with which they interpret the experience of
being alive, appropriating and reconstructing the traditions and beliefs that have
allowed them to live in a world that is adverse to them.

Keywords Actinomycete infection � Ecological model � Mycetoma
Risk behaviours � Structural genetic model

6.1 Introduction

Humanity still has not forgotten the pandemics, endemics and epidemics of
infectious diseases that have devastated the world’s population, and now it tries to
understand the pandemics of chronic diseases. Whether they are infectious,
degenerative or chronic, in each case there have been multiple health care actions
that are structured in ideologically sustainable social responses.

The socially organized response is aimed at reducing the risks of disease at
various levels involving both health education and protection against specific risks
of disease with the intention of addressing health problems from different horizons
of understanding that explain the transition between health and disease.
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From magical and religious beliefs to the use of telemedicine, medical robotics,
genomics or nanotechnology, organized social response to health has gradually
determined the transformation of health care models and health systems, as well as
the logic of scientific research in the generation of medical knowledge and its
technological application.

Whether they are infectious or chronic diseases, they have an ideological and
cultural content; so that we can speak today of diseases derived from working
conditions of high social impact, tropical diseases, or diseases linked to eating
habits and lifestyles.

Infectious diseases and chronic diseases have represented in the cultural history
of the disease an ideological stance (Viniegra-Velázquez 2008), identifying the first
group as diseases of poverty and underdevelopment; while diseases of the second
group, associated with economic development, were recognized as diseases of
countries with a high level of technological development.

In the last 25 years of the twentieth century, different social, economic, political,
demographic, and access factors of health care services showed the coexistence of
infectious diseases and chronic diseases, a phenomenon that was called epidemi-
ological transition (Rillo 1996). The impact of this transition was reflected in the
natural history of the disease, prevention levels and the primary health care strategy,
facilitating the identification of risk factors, health determinants and risk behaviours
to promote the reduction of morbidity and mortality of disease states.

In this scenario, the explanation and understanding of the health-disease process
has moved from uni-cause models towards complex multifactorial models that
articulate risk factors, health determinants, risk behaviours and health-orientated
behaviours.

Risk factors have been defined as those social, economic, biological, behavioural
or environmental conditions that are associated with increased susceptibility of the
human being to acquire a disease, suffer an injury or gradually decrease and
deteriorate the state of health; while the determinants of health are understood as the
set of personal, social, economic and environmental factors that determine the
health status of individuals or populations (World Health Organization 1998).

In this sense, the notion of risk behaviours is a conceptual category used to refer
to specific forms of human behaviour; of which the relation between this behaviour
is known and the increase of the subject’s susceptibility to develop a specific
disease or to deteriorate his state of health; so that health-orientated behaviours
include any activity of the subject that is intended to promote, protect or maintain
health status. Health-orientated behaviours may or may not be objectively effective
in improving or preserving health status, and are generated independently of the
perception of the subject’s health status (World Health Organization 1998).

Whether they are risk factors or health determinants, the causal conception of the
disease continues to be based on the mechanistic and deterministic paradigm,
which, in cultural and social terms, limits understanding of the health-disease
process to linear causal relationships. On the other hand, the conceptualization of
the intentional participation of subject behaviours related to the state of health or
illness approximates an approach to the multifactorial complexity of the
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health-disease process, although it is limited to a teleonomic perspective; so each of
these components that are orientated to the promotion of health is embedded both
empirically and epistemologically.

Facing the construction of the global health approach at the end of the 20th
century and the beginning of the 21st century, which aims to delimit a field of
practices and interdisciplinary interventions in health that derive from the investi-
gation of phenomena, links, interactions and actions in the health-disease process
that is generated in the international community, priorities have been established to
define policies for health care, both for health problems of greater global incidence
and for emerging diseases, whether chronic or infectious (Franco-Giraldo/
Álvarez-Dardet 2009; Garret 2013). In this way, relatively low-frequency diseases
attracted attention because they were closely linked to problems of endemic poverty
(World Health Organization 2010). This is the case with infections caused by
actinomycetes, so the following questions arise: What is the significance of
infections caused by actinomycetes? What is the impact of actinomycete infections
on public health?

In order to think about infections caused by actinomycetes in terms of their
impact on population health at local, regional and global levels, it is necessary to
consider the advances in clinical and biomedical research. This makes it easier to
understand the social dimension of these diseases in a context of complexity that
articulates different levels of appropriation of reality carried out by the health
sciences.

6.2 Actinomycete Infection

Actinomycetes are microorganisms that are distributed in natural ecosystems par-
ticipating in the degradation of organic matter. They were originally classified as
fungi but are now recognized as true aerobic bacteria. Most actinomycetes are gram
positive, filamentous, partially acid-alcohol resistant, branched. Phylogenetically,
they have been grouped into seven genera: actinomycetes, mycobacteria, nitrogen-
fixing actinomycetes, actinoplanes, dermatophilus, nocardia, streptomycetes and
micromonospores.

Actinomycetes are useful to humans; for example, streptomycetes produce
antibiotics such as streptomycin, neomycin, tetracycline, clindamycin, amphotericin
B, erythromycin, nystatin, and chloramphenicol; others, such as the actinomycetes
of the genus Frankia (nitrogen fixers) are of agricultural interest because of their
participation in the biofertilization of soils or in the development and growth of
plants (Franco-Correa 2009). More recently, the study of halophilic actinomycetes
of industrial interest has been deepened by their extremophile ability to grow in
saline environments (Ramírez et al. 2006).

Actinomycetes of medical importance are associated with diseases such as
tuberculosis, leprosy, granulomatous, actinomycosis, epidermal infections, nocar-
diosis and mycetoma. Of these diseases, the clinical and biomedical aspects of
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mycetoma have been gradually deepened, but there are no epidemiological studies
showing the evolution and endemic characteristics of the disease in Mexico.

Recently mycetoma has been included in the list of the World Health
Organization (WHO) of Neglected Tropical Diseases (van de Sande et al. 2014),
which includes diseases caused by protozoa, bacteria, helminths and viruses, which
are mainly found in the 149 poorest countries of the world, affecting more than 100
million inhabitants; thus providing an economic cost of billions of dollars to
developing economies (World Health Organization 2010).

In this context, the significance of actinomycete infections is that they are dis-
eases that, following Enrique Dussel’s line of thought, can be considered endemic
diseases attributed to marginalization, exclusion and social segregation. This is why
the study is focuses solely on mycetoma for the analysis of risk behaviours in
actinomycete infections. This disease is representative of the social, economic and
cultural implications of infectious diseases caused by actinomycetes in the context
of the conception of global health, showing through it the ideological and political
burden of the health-disease process that affects countries located in the tropical and
subtropical strip of the world.

6.3 Conceptualization of Mycetoma

Mycetoma is a very old disease. In the Atharva Veda it is called padvalmicum
(meaning ‘anthill of the foot’); Its presence is also reported in the pre-Hispanic
culture of Tlatilco (Mansilla-Lory/Contreras-López 2009). In 1842, John Gill rec-
ognized the disease in tropical regions of India, and in 1884 the first cases were
reported in Africa (Lynch 1964). From 1909 cases in Latin America are noted, and
in 1912 the first case in Mexico was reported by Cicero (López-Martínez et al.
2013). The history of the discovery of mycetoma in countries with a colonial
heritage exposes the marginality of the disease and contributes to its configuration
as a silent disease, because those who are at risk or acquire mycetoma lack a
political voice.

This silence is reflected even in the disagreement among the experts in naming it
nosologically as a syndrome, an infection or a mycosis, which implies identifying
different risk behaviours and prevention measures. Therefore, the starting point is to
understand the nature of mycetoma.

A syndrome is a set of symptoms and signs that define an altered function and
that are related to each other by means of some anatomical, physiological or bio-
chemical trait associated with multiple diagnosable causes (Jablonsky 1992).

Considering the above, mycetoma is a clinical syndrome with chronic evolution,
characterized by being a granulomatous, deforming and suppurative disease,
located in the skin, aponeurosis, subcutaneous tissue and bone. A pathogenic
process involving a variety of actinomycetes and aerobic eumycetes underlies the
lesions.
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It is at this point that the differentiation of mycetoma is established as a bacterial
infection and a mycosis, thus delimiting the understanding of the natural history of
the disease as well as its determinants of health and risk behaviours. The mycetoma
produced by various types of fungi is eumycetoma, a deep mycosis produced by
Madurella mycetomatis in 70% of cases and occurring predominantly in Africa and
Asia (Queiroz-Telles et al. 2011).

The type of mycetoma produced by various species of aerobic actinomycetes
and predominant in Latin America is actinomycetoma, a chronic infectious gran-
ulomatous disease affecting skin, subcutaneous tissue, fascia and bone. It may
spread through the thoracic, abdominal, or other regions of the body. It is usually
accompanied by secondary infections, is destructive and invades the bones from
very early stages of infection. The inflammation observed in actinomycetoma is
progressive, with increased volume and deformation of the area where it is located.
It is generally painless and manifests itself as abscesses, ulcers and fistulas, from
which drains a serous fluid with ‘grains’, containing the etiological agent
(Licón-Trillo et al. 2003).

To improve understanding of the risk behaviours associated with increased
susceptibility of the subject to be infected by actinomycetes and develop actino-
mycetoma, it is necessary to consider the etiological causal agent and its interre-
lation with the environment and the human being. Therefore we now proceed to the
analysis of the agent-environment-host relationship from the ecological model of
the health-disease process.

6.4 Ecological Understanding of Actinomycetoma

The ecological model of the health-disease process is determined by the homeo-
static interaction between two ecological domains: the internal environment of the
human subject and the multiple environments where he lives. So the dialectic of
the ecological triad is the nodal point in understanding the subject’s transit through
the health-illness continuum, by demonstrating the dynamics of the triadic rela-
tionship of the agent-environment-host.

6.4.1 Agent

More than 33 species of bacteria and fungi are the etiological agents of mycetoma;
in Latin America, 60% of cases are due to bacteria and 40% to fungi. Globally, the
etiologic agent of actinomycetoma comprises the genera: Nocardia, Actinomadura,
Streptomyces, Rhodococcus and Nocardiopsis. Regional distribution depends on
climatic and ecological factors.

In Mexico, the main causative agent is Nocardia brasiliensis (85%), followed by
Actinomadura madurae (10%), Streptomyces somaliensis, Actinomadura pelletieri,
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Nocardia asteroides and Nocardia otitidiscaviarum (Bonifaz et al. 2007; Serrano/
Sandoval 2003).

The reservoir of the causative agents of actinomycetoma is the soil. Other
ecological niches include plants and cow manure. The vectors described include
insects, snakes and the yellow wasp. The incubation period is from 3 months to
9 years. The pathogenicity is low and the virulence of the strains is greater in the
exponential phase of growth, although not all are pathogenic (Salinas Carmona
et al. 2002). The characteristics that determine the pathogenicity of actinomycete
are unknown, but it has the ability to evade host defences through adaptations such
as thickening of the cell wall, melanin production and the production of substances
with antifungal and/or antibacterial activity (Iffat/Abid 2011).

The presence of actinomycete is the basic, necessary but not sufficient cause for
initiating the disease process in the susceptible human host under favourable
environmental and social conditions. The characteristics described help to explain
the chronicity of the disease, the economic impact of the pharmacological treatment
of the disease, as well as the social impact attributed to the permanent sequelae that
incapacitate the patient, making it harder to carry out his activities of daily life.

6.4.2 Host

In the host, the predisposing causes are set up in terms of susceptibility or resistance
to an agent that, when in effective contact with it and in favourable conditions,
initiates a disease process or only runs the risk of suffering it. The reports of cases of
mycetoma by actinomycetes have increased in Mexico, so the question arises: Are
there modifications to the characteristics of populations at risk of contracting this
disease?

Actinomycetoma affects all age groups, predominating in people aged between
20 and 40 years. It is more common in men than in women, in a ratio of 4:1
worldwide and 3:1 in Mexico, where 57.32% of cases are concentrated between 16
and 40 years of age (López-Martínez et al. 2013).

The earliest reports of mycetoma indicate that it affected peasants and farmers
and, later, day labourers, gardeners and herders. In Mexico, the predominant occu-
pation in 58.41% of cases is agricultural labourers in fields, followed by housewives
(21.79%), labourers (5.74%), students (4.6%), bricklayers (3.13%); employees
(2.02%), traders (1.53%), cleaning workers (1.28%), drivers (0.83%), professionals
(0.32%), and other unspecified work activities (0.89%) (López-Martínez et al. 2013).

This frequency is consistent with that reported in countries in Asia, Africa,
Central America and South America; this is a disease that develops in rural areas
where the poverty conditions of the population are linked to poor hygiene, low
socio-economic status, inadequate nutritional status and inadequate work practices;
for example, day labourers habitually carry sugar cane, straw, wood or agricultural
products, generally on their back (Serrano/Sandoval 2003; Welsh et al. 2008).
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All these risk factors are closely linked to the susceptibility-resistance binomial
determined by the effectiveness of the patient’s immune response. In the case of
actinomycetoma, innate immunity eliminates the bacterium when invading the tis-
sues, which is why many infected people do not become ill. In infection caused by
Nocardia brasiliensis, antibodies of the IgM type have an inhibitory and protective
effect against infection in the first month of contamination (Salinas-Carmona/
Pérez-Rivera 2004). IgM antibodies increase over time, but do not have a protective
effect on experimental infections (Welsh et al. 2008).

In Nocardia brasiliensis infections, there is an intense response characterized by
the appearance of an inflammatory infiltrate of polymorphonuclear neutrophils that
forms microabscess in lesions after several years of evolution. The inflammatory
response is associated with depression of cell-mediated immunity, facilitating the
pathogenesis and chronicity of the disease; it has also been linked to the failure of
conventional treatment.

The most frequent topography of the disease is the lower limb (75%), of which
the foot is the most affected (44%); followed by the trunk in the anterior aspect of
the thorax, deltoid region and lumbar region (10%) and upper arms and forearm
(10%). Multiple conditions involving feet and legs have been reported in 4% of
cases; back and neck; thorax and arm; arm and elbow, elbow and foot (Rodríguez
Acar et al. 2002).

In endemic areas, the head, cheek, neck, back of the thorax, abdomen, perineum,
thigh, knee and leg may also be affected.

Perianal actinomycetoma is associated with personal hygiene during defecation,
since most patients report the habit of cleaning the anus with leaves of plants,
causing small lesions in which the microorganism is inoculated. In addition, in
homosexual patients it can be associated with sexual practices of risk, such as the
introduction of objects in the anus like carrots, cucumbers and radishes, since they
are tubers that grow underground and, therefore, different actinomycetes and fungi
may be present (Chávez et al. 2002).

The clinical diagnosis is usually made late, since the time between the mani-
festation of the disease and the first medical visit is, on average, five years. This
significantly alters the evolution and prognosis of actinomycetoma, since, in
addition, to being determined by the causal agent, the clinical location, the spread
and extension of the disease (Bonifaz et al. 2007), the accessibility of health ser-
vices and the perception of the disease are involved. Consequently, it is constituted
as a public health problem not because of its magnitude at population level, but
because of the difficulty of controlling it and the recurrent infection.

The extent and prognosis of the disease is associated with the immunological
state of the patient, because in immunocompromised patients, such as those affected
by AIDS, cancer, lung disease, or immunosuppressive treatment, skin infections
occur and it rapidly spreads into the organism (Hogade et al. 2011). This exposes
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the presence of mixed factors, since in the development of the disease, the influence
of environmental and behavioural factors is performed by acting on an endogenous
predisposition of genetic origin (Salleras 1992).

Currently, there has been an increase in the number of cases in travellers and
immigrants from endemic areas (Hernández-Bel et al. 2010), and there have even
been reports of people developing mycetoma after suffering a car accident (Welsh
et al. 2011).

6.4.3 Environment

The factors which influence the way in which human beings develop can be divided
into different categories. Endogenous factors (those which have an internal cause)
are associated with phylogenetic (evolutionary) and ontogenetic (individually
developed) characteristics; behavioural factors can be associated with risky prac-
tices and activities; and environmental factors are biological, physical or chemical
in nature (Salleras 1992).

In the conception of the ecological triad, contributing causes and triggers are
located in the environment, so it is defined as the set of external conditions and
influences provided by nature but also encompassing those that man himself has
created as a group. Therefore the patterns of infection are expected to be modified in
relation to the changes caused by environmental risk factors. Does this also happen
in actinomycetoma? The environmental factors contributed by nature are physical
and biological. In the case of actinomycetoma, the distribution of the causal agent
has wide variations that depend on climatic factors, mainly of the precipitation
pluvial.

Actinomycetoma is endemic in many tropical and subtropical regions. The world
distribution of this disease is located in the Tropic of Cancer and the Tropic of
Capricorn, the latitude between 15° South and 30° North, which is also known as
the ‘mycetoma belt’ and is comprised of the following countries that present the
highest prevalence of the disease: Sudan, Somalia, India, Yemen, Mexico,
Venezuela, Colombia, Argentina and Brazil.

It is also present at an altitude of 1,500–2,000 metres above sea level, and in
very dry areas where the flora with greater presence and distribution are several
species of Acacia, as well as thorny trees and shrubs (Fahal 2006).

In African countries located in the ‘mycetoma belt’, where the most frequent
causative agent is Madurella mycetomatis, the areas of highest mycetoma preva-
lence are relatively arid areas; but in Mexico it occurs in areas with high precipi-
tation, since Nocardia brasiliensis is found in humid climates, with rainfall of
600–2,000 mm per year, affecting all the states of the republic except Baja
California, Baja California Sur, Sonora, Chihuahua, Durango, Aguascalientes,
Tlaxcala and Quintana Roo (López-Martínez et al. 1992, 2013).
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6.5 Complexity of Triadic Balance in the Genesis
of Actinomycetoma

The characteristics of the elements that make up the ecological triad have been
described and it is recognized that actinomycetoma is not an infection that is
transmitted from animal to human or from human to human; Therefore, the question
arises: How do these elements get together to produce actinomycetoma?

The equilibrium of the agent-environment-host relationship begins upon con-
tacting the agent and the host in a favourable environment for producing the
disease.

The main route of infection is not yet clearly identified; but because actino-
mycetes are present in soil, it is accepted that the agent enters the organism when an
injury caused by, for example, thorns, wood chips, nails, stones or agricultural
tools, propitiates an entry point. Pre-existing abrasive lesions may also enable
actinomycetes to enter the body (Agarwal et al. 2014). Although only half of the
patients can remember a history of previous pre-disease injury, this hypothesis is
supported by the fact that cases are common among field workers or people walking
barefoot. In addition, the main areas of the body affected are feet and hands.

Subsequently, the patient may feel pain or discomfort at the site of the injury;
developing abscesses, granulomas and subcutaneous painful nodules that develop
and diffuse in the affected area, slowly and producing fistulas. The nodules increase
in size and quantity, with accompanying drainage of serous fluid, blood or pus.

The lesions will cause deformity of the affected area and ankylosis. Although
actinomycetoma is rarely fatal, it is a disabling disease. Neglect of the disease is
associated with the need for amputation of the affected limb. In chronic cases,
lymphatic obstruction and fibrosis can occur, causing lymphedema, as well as
varicose veins. Prolonged treatment may produce toxicity from the drugs used.

6.6 Interpretation of Actinomycetoma Through
the Structural Genetic Model

The structural genetic causal model was first proposed by Sagatovski/Antipov
(1966) to analyse the relationship between social structure and the health-disease
process (Yazlle-Rocha 1978). Subsequently, it was modified by Laurell de Leal/
Blanco-Gil (1975) to express the historical determination of social processes in the
genesis of health and disease. Finally, it was adapted by García de Alba/
Salcedo-Rocha (2013), establishing synchronic and diachronic articulations
between different levels of reality and the structural processes involved in the
development of the health-disease process.

In this model, the phenomenon that precedes another and that is necessary for its
appearance is called genetic cause, whereas the set of necessary and sufficient
interacting conditions for any phenomenon to occur is called a structural cause;
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so that when applying this model to move from the identification of risk factors and
health determinants towards the understanding of risk behaviours in infectious
diseases by actinomycetes, the social structure is articulated with the agent-
environment-host triad in the genesis of the disease.

The social structure in the structural genetic model is interpreted in terms of
environmental factors that are provided by man as a social group, defined as
socio-economic and cultural factors. These include dominant modes of production,
occupation, education, health policies, religious norms, cultural patterns, temporary
and permanent distribution of the population (agglomerations, overcrowding,
migration), composition of the population, roads, and environmental sanitation.

In this context, the interpretation of actinomycetoma is performed in three levels
of reality: general, particular and individual. The general level is linked to the
socio-economic processes determined by the mode of production of the social and
economic formation in which the actinomycetoma develops and that corresponds to
developing countries that have adopted neoliberalism as a model of development.

In recent decades, the epidemiological profile of mycetoma in general and
actinomycetoma in particular has been verified and attributed to the geo-ecological
change produced by the development of industrial activities and the transformation
of agricultural practices.

The particular level refers to the interpretation of the disease that is carried out
through the social group to which the patients who have fallen ill from actino-
mycetoma belong. As García de Alba/Salcedo-Rocha (2013) indicate, it represents
an element that vertically articulates the level of general reality with the individual,
and considers the development of social and cultural conditions of a group nature
related to work and consumption levels. It has been previously reported that acti-
nomycetoma mainly affects rural workers and rural housewives, which constitutes
diachronic social and cultural processes that increase the risk of actinomycetoma.

The level of consumption articulates synchronous processes related to the sat-
isfaction of basic needs (simple consumption), among which food, housing,
clothing and education stand out. On the other hand, it also includes the satisfaction
of social needs (expanded consumption), in addition to recreation and habits
harmful to health. In the case of actinomycetoma, the simple consumption of the
population is characterized by inadequate clothing for field activities (mainly lack
of footwear), inadequate feeding and low educational level; while expanded con-
sumption refers to inappropriate use of leisure time, alcoholism and insufficient
health education.

Even though farmers are at greater risk of injury from actinomycete, trauma is
not the only factor in the development of the disease, since the viability of the
microorganisms and the local conditions of the wound are also involved in the
evolution of the infection. Thus, actinomycetes that have the possibility of colo-
nizing superficial wounds in the short term will develop infection, and will be
linked with the bacterial flora of the affected anatomic region.

The individual level refers to the state of health and illness of the particular
subject. The state of health of the individual is linked to the perception that he has
of health; this implies feeling good, which sometimes conflicts with the actual state
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of health, considering above all the conception of normality held by the individual
and the prolonged period of the actinomycete infection.

The disease state expresses the cultural and ideological burden of the disease,
because even when an inflammatory lesion is perceived in some extremity, the
absence of pain enables the patient to perform his daily activities; it will not be until
the actinomycetoma generates discomfort, pain or incapacity that the patient attends
medical consultation. The perception of the state of health and the cultural load of
the disease determine different risk factors, such as the decrease in the use of
protective clothing, mainly footwear, due to the warmer conditions of the climate,
but especially to the endemic conditions of poverty, which are also accompanied by
a deteriorated general health status, malnutrition or diabetes mellitus (Agarwal et al.
2014).

Table 6.1 shows the temporo-spatial aggregate matrix to derive risk behaviours
in actinomycete infection, exemplified by actinomycetoma, performed through the
application of the structural genetic model to interpret the health-disease process.
These types of matrices link three axes of coordinates: axis of aggregation of the
target population, time axis with reference to the historical nature of the vulnera-
bility of the population; and spatial axis that recovers the inequality in the geo-
graphical distribution of the disease (Pérez 2003).

In the axis of aggregation of the target population, it was considered that it affects
a specific nucleus of the population that is represented mainly by field workers,
which generates the following questions: What is the impact of the changes expe-
rienced in agricultural areas as a result of agricultural policies and technological
innovation, after 100 years of having identified mycetoma in Mexico? What is the
impact of socio-demographic changes on the incidence of the disease?

Table 6.1 Temporal-spatial aggregate matrix to articulate reality levels with risk behaviours for
actinomycetoma (own elaboration)

Level of
reality

Structural causes Health risks Risk behaviours

Diachronic
processes

Synchronous
processes

General Neoliberal
economic
model

Rural areas of tropical
and subtropical
climate

Low
socio-economic
level

Agricultural
practices

Particular Farm
workers,
housewives

Lack of footwear
Inadequate feeding
Housing with poor
hygiene
Low educational level
Misuse of free time
Alcoholism

Do not use
protective
equipment

Walking barefoot
Loading agricultural
products in the back
Performing labour
activities lying on the
ground

Individual Perceived and
actual health
status

Cultural and
ideological burden of
the disease state

Inadequate
work practices

Inappropriate use of
footwear

Source The authors
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In the temporal axis, the historical nature of the vulnerability of the population
that focuses on the economically active population stands out. Ever since the first
cases reported in 1912, it continued to mainly affect people aged between 20 and
40 years old. Although there are currently reports of cases in children and people
over 60 years, this does not mean that the population window of those affected by
actinomycetoma is increased. On the contrary, it only represents the incorporation
of new strategies for medical diagnosis and an increase in access to health services,
as the cases are reported by third-level hospitals, such as the Pascua Dermatological
Centre, the National Medical Centre of the Mexican Social Security Institute and
even the General Hospital of Mexico, where mycetoma cases throughout the
country are concentrated.

In the spatial axis from which the inequality in the geographical distribution of
the disease is recovered, the analysis was located in the magnitude of the disease as
a public health problem. The magnitude of actinomycetoma in epidemiological and
public health terms in Mexico is not known with certainty. There are studies that
report isolated cases but, when comparing them with those reported by
López-Martinez et al. (2013), it is verified that each study starts from different
measurements, which makes definitive comparisons impossible. However, in
general terms, an average of 73 new cases per year are reported, without differ-
entiating the number of cases already existing in the same period to distinguish the
prevalence and incidence of new cases of the disease.

6.7 Epilogue

Over one hundred years have passed since the first description of mycetoma in
Mexico. Undoubtedly, Mexico in 1912 is not the same as in 2017. However,
105 years of history and social, economic and political development in all areas,
mainly in health, have not contributed to the fact that the patients described by
Cicero are different from those described by the group of López-Martínez et al.
(2013). Prerevolutionary poverty has roots so deep that it continues to plague
45.5% of the Mexican population. In this sense, conclusions can’t be drawn; on the
contrary, there have been ways of conducting studies, analyses, reflections, inter-
pretations, projections, for which many questions remain unanswered, among
which the following stand out:

• What has been the effect of the use of antibiotics in livestock on the prevalence
of etiological agents, and that of etiological agents, in turn, on the incidence of
the disease?

• What is the prediction of the incidence and distribution of the disease in relation
to climate change and the redistribution of specific ecosystem ranges?

• What public health implications are derived from these changes?
• What are the indicators of health economics of actinomycete infectious

diseases?
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The analysis made and discussed above delimits a horizon of understanding by
pointing out some scales to explore the above issues. For example, it is a fact that
the historical background of mycetoma study supports the concept of it being a
disease of deep colonial heritage that represents the neglect of the population that
has been marginalized, excluded and segregated in contemporary Mexico.

Actinomycetoma is not an occasional disease, because together with eumyce-
toma it is widely distributed with a prevalence that is increasing in the ‘mycetoma
belt’, representing a very wide area around the world.

Because it mainly affects people who work in fields or are frequently exposed to
contact with the soil, it is an occupational disease.

Since 1970 it has been recognized that patients lead a desperately resigned life,
as the lack of effective medical services and pharmacological treatment faces them
with the inevitable and irreparable loss of the limbs affected, facing them with a
bleak future. This community presents levels of existence located in poverty. Their
risk behaviours are determined by the traditions and beliefs they use to interpret the
experience of living in a world that is unfavourable and adverse to them.

Understanding actinomycetoma to delineate horizons that define risk behaviours
for actinomycete infectious diseases has made it possible to rehabilitate a con-
ceptual framework, articulating causal models that have been used to understand the
relationship between health and disease in the context of social processes. This
means that risk behaviour can be considered an organized social response to dealing
with adverse living conditions. In this conception, response strategies should
include the development of life skills and the creation of healthy environments that
support preventive and health education actions.

Finally, as Viniegra-Velázquez (2008: 527) points out: ‘caring for health is only
a component of something superior: caring for life … Caring for life is to seek
dignity, satisfaction, serenity, fraternity; is to seek a pluralistic, inclusive, egali-
tarian, fair and supportive social environment’.

References

Agarwal, P., Goel, K., Relhan, V., Garg, V.J. (2014). Mycetoma: a review. Tropical Clinics of
Dermatology, 1(2), 1–11.

Bonifaz, A., Flores, P., Saul, A., Carrasco-Gerard, E., Ponce, R.M. (2007). Treatment of
Actinomycetoma due Nocardia spp. with amoxicilin-clavulanato. British Journal of
Dermatology, 156, 308. https://doi.org/10.1111/j.1365-2133.2006.07557.x.

Chávez, G., Estrada, R., Bonifaz, A. (2002). Perianal actinomycetoma experience of 20 cases.
International Journal of Dermatology, 41, 491–493. https://doi.org/10.1046/j.1365-4362.2002.
01550.x.

Fahal, A. (2006). Mycetoma: clinico-pathological monograph. Khartoum: University Press.
Franco-Correa, M. (2009). Utilización de los actinomicetos en procesos de biofertilización. Revista

Peruana de Biología, 16, 239–242. https://doi.org/10.15381/rpb.v16i2.213.
Franco-Giraldo, A. & Álvarez-Dardet, C. (2009). Salud pública global: un desafío a los límites de

la salud internacional a propósito de la epidemia de influenza humana A. Revista
Panamericana de Salud Pública, 25, 540–547. https://doi.org/10.1590/s1020-
49892009000600011.

6 Risk Behaviour of Field Workers with Common Infections 83

http://dx.doi.org/10.1111/j.1365-2133.2006.07557.x
http://dx.doi.org/10.1046/j.1365-4362.2002.01550.x
http://dx.doi.org/10.1046/j.1365-4362.2002.01550.x
http://dx.doi.org/10.15381/rpb.v16i2.213
http://dx.doi.org/10.1590/s1020-49892009000600011
http://dx.doi.org/10.1590/s1020-49892009000600011


García de Alba, G.J.E., & Salcedo-Rocha, A.L. (2013). Historia natural de la enfermedad. En: R.
Martínez y Martínez, La salud del niño y del adolescente (pp. 14–34). México: Manual
Moderno.

Garret, L. (2013). Existential challenges to global health. New York: New York University.
Hernández-Bel, P., Mayorga, J., Pérez, M.E. (2010). Actinomicetoma por nocardia brasiliensis.

Anales de Pediatría (Barcelona), 73, 213–214. http://www.analesdepediatria.org/es/
actinomicetoma-por-nocardia-brasiliensis/articulo/S1695403310002018/.

Hogade, S., Metgud, S.C., Swoorooparani. (2011). Actinomycetes mycetoma. Journal of
Laboratory Physicians, 3, 43–45. https://doi.org/10.4103/0974-2727.78564.

Iffat, H., Abid, K. (2011). Mycetoma revisited. Our Dermatol on line, 2(3), 147–150.
Jablonsky, S. (1992). Syndrome—a changing concept. Bulletin of Medical Library Association, 80

(4), 323–327.
Laurell de Leal, A.C. & Blanco-Gil, J. (1975). Morbilidad, ambiente y organización social. Salud

Pública de México, 17(4), 471–478.
Licón-Trillo, A., Castro-Corona, M.A., Salinas-Carmona, M.C. (2003). Immunogenicity and

biophysical properties of a Nocardia brasiliensis protease involved in pathogenesis of
mycetoma. FEMS Immunology & Medical Microbiology, 37, 37–44. https://doi.org/10.1016/
s0928-8244(03)00102-0.

López-Martínez, R., Méndez-Tovar, L.J., Bonifaz, A., Arenas, R., Mayorga, J., Welsh, O., et al.
(2013). Actualización de la epidemiología del micetoma en México. Revisión de 3,933 casos.
Gaceta Médica de México, 149(5), 586–592.

López-Martínez, R., Méndez Tovar, L.J., Lavalle, P., Welsh, O., Saul, A., Macotela Ruiz, E.
(1992). Epidemiología del micetoma en México: estudio de 2105 casos. Gaceta Médica de
México, 128(4), 474–481.

Lynch, J.B. (1964). Mycetoma in the Sudan. Annals of the Royal College of Surgeons of England,
35(6), 319–340.

Mansilla-Lory, J., Contreras-López, E.A. (2009). Micetoma en México prehispánico. Estudio en la
colección esquelética de la cultura de Tlatilco. Revista Médica del Instituto Mexicano del
Seguro Social, 47(3), 237–242.

Pérez, R. (2003). Las matrices de agregados, temporales y espaciales de la promoción de la salud.
Revista PsicologíaCientífica.com, 5(6), http://www.psicologiacientifica.com/matrices-
promocion-de-salud/ Accessed: 17 May 2017.

Queiroz-Telles, F., Nucci, M., Colombo, A.L., Tobon, A., Restrepo, A. (2011). Mycoses of
implantation in Latin America: an overview of epidemiology, clinical manifestations, diagnosis
and treatment.MedicalMycology,49, 225–236. https://doi.org/10.3109/13693786.2010.539631.

Ramírez, N., Serrano, J.A., Sandoval, H. (2006). Microorganismos extremófilos. Actinomicetos
halófilos en México. Revista Mexicana de Ciencias Farmacéuticas, 37(3), 56–71.

Rillo, A.G. (1996). Actitudes culturales y salud. Convergencia, 4(12–13), 119–141.
Rodríguez Acar, M., Alvarado, D.A., Padilla, M.C., Ramos-Garibay, A. (2002). Micetoma de

inoculación múltiple por Nocardia brasiliensis. Reporte de un caso. Revista del Centro
Dermatológico Pascua, 11(3), 126–130.

Sagatovsky, V.N. & Antipov, I.G. (1966). Acerca de la correlación de los conceptos ‘causa’,
‘condición’, ‘etiología’ y ‘patogénesis’. Vestnick Rossiskoi Akademii Meditsinskikh Nauk
SSSR, 21(1), 34–40.

Salleras, L. (1992). La medicina clínica preventiva: el futuro de la prevención. Medicina Clínica
(Barcelona), 102(1), 5–12.

Salinas Carmona, M.C., Casto Corona, M.A., Licón Trillo, A. (2002). Mecanismos de
patogenicidad de Nocardia brasiliensis y Nocardia asteroides. Medicina Universitaria, 4(15),
97–101.

Salinas-Carmona, M.C., Pérez-Rivera, I. (2004). Humoral immunity through immunoglobulin M
protects mice from an experimental actinomycetoma infection by Nocardia brasiliensis.
Infection and Immunity, 72, 5597–5604. https://doi.org/10.1128/iai.72.10.5597-5604.2004.

Serrano, J.A., Sandoval, A.H. (2003). El Micetoma. Revisión. Revista de la Sociedad Venezolana
de Microbiología, 23(1), 70–79.

84 N. Ramírez Durán et al.

http://www.analesdepediatria.org/es/actinomicetoma-por-nocardia-brasiliensis/articulo/S1695403310002018/
http://www.analesdepediatria.org/es/actinomicetoma-por-nocardia-brasiliensis/articulo/S1695403310002018/
http://dx.doi.org/10.4103/0974-2727.78564
http://dx.doi.org/10.1016/s0928-8244(03)00102-0
http://dx.doi.org/10.1016/s0928-8244(03)00102-0
http://www.psicologiacientifica.com/matrices-promocion-de-salud/
http://www.psicologiacientifica.com/matrices-promocion-de-salud/
http://dx.doi.org/10.3109/13693786.2010.539631
http://dx.doi.org/10.1128/iai.72.10.5597-5604.2004


van de Sande, W.W.J., Maghoub, E.S., Fahal, A.H., Goodfellow, M., Welsh, O., Zijlstra, E.
(2014). The mycetoma knowledge gap: identification of research priorities. PLoS Neglected
Tropical Disease, 8, e2667. https://doi.org/10.1371/journal.pntd.0002667.

Viniegra-Velázquez, L. (2008). La historia cultural de la enfermedad. Revista de Investigación
Clínica, 60(6), 527–544.

Yazlle Rocha, J.S. (1978). Salud enfermedad y estructura social. Salud Problema UAM-X, 3, 5–16.
Welsh, O., Morales-Toquero, A., Cabrera-Vera, L., Vázquez-Martínez, O., Gómez-Flores, M.,

Ocampo-Candiani, J. (2011). Actinomycetoma of the scalp after a car accident. International
Journal of Dermatology, 50, 854–857. https://doi.org/10.1111/j.1365-4632.2011.04874.x.

Welsh, O, Salinas-Carmona, M.C., Vera-Cabrera, L. (2008). Los Micetomas en México. Gaceta
Médica de México, 144(2), 125–127.

World Health Organization. (1998). Health promotion. Glossary. Geneva: World Health
Organization Press.

World Health Organization. (2010). Working to overcome the global impact of neglected tropical
diseases. France: World Health Organization Press.

6 Risk Behaviour of Field Workers with Common Infections 85

http://dx.doi.org/10.1371/journal.pntd.0002667
http://dx.doi.org/10.1111/j.1365-4632.2011.04874.x


Chapter 7
Sedentary Behaviour in Adolescents:
A Risky Conduct for Health

Roseane de Fátima Guimarães Czelusniak

Abstract This chapter is about sedentary behaviour in adolescents, as well as
suggestions to induce the adoption of a healthy lifestyle in this phase of life.
Sedentary behaviour among adolescents is a public health problem, since it leads to
an increase in obesity and morbidity in adult age. A significant association has been
shown between the time spent in front of a screen and obesity in adolescents, and,
besides that, sedentary behaviour also leads to a decrease of physical activity levels
and to unhealthy eating habits. According to this evidence, we can conclude that
regular physical activity, healthy eating habits and low sedentary behaviour can
prevent non-communicable chronic diseases in adult age. These findings could be
helpful for public health professionals seeking to formulate strategies to improve
the lifestyle of adolescents, using both comprehensive campaigns and intervention
programmes for this population.

Keywords Sedentary behaviour � Physical activity � Eating habits
Obesity � Adolescents � Healthy lifestyle � Intervention

7.1 Introduction

Childhood and adolescence are phases of extreme importance for the development
of a healthy lifestyle, since habits acquired in these phases of life are perpetuated
into adulthood (Souza et al. 2011). These days, adolescents are much more exposed
to behaviours that pose health risks, such as sedentary activities, low physical
activity levels, and bad eating habits (Hallal et al. 2006; Ekelund et al. 2007;
Freedman et al. 2012; Guimarães et al. 2013a, b; 2014).

Different authors demonstrate the presence of several cardio metabolic risk
factors during childhood and adolescence (Ekelund et al. 2007; Martinez Gómez

Dr. Roseane de Fátima Guimarães Czelusniak, Teacher- Researcher, Head of the Department of
Physical Activity, Salesian University Center of Sao Paulo (UNISAL). Email:
roseanefguimaraes@gmail.com.

© Springer International Publishing AG, part of Springer Nature 2018
Ma. L. Marván and E. López-Vázquez (eds.), Preventing Health and Environmental
Risks in Latin America, The Anthropocene: Politik—Economics—Society—
Science 23, https://doi.org/10.1007/978-3-319-73799-7_7

87



et al. 2010; Silva et al. 2010; May et al. 2012; Freedman et al. 2012; Bozza 2013;
Guimarães et al. 2013a, b; 2014).

Andersen et al. (2006) state that in the paediatric ages, it is very important to
decrease sedentary behaviours and increase physical activity, and intervention
programmes such as the practice of sports in school can offer opportunities for all
students to be physically active, as it is known that lack of physical activity sig-
nificantly contributes to excess body weight (Strong et al. 2005).

7.2 Lack of Physical Activity and Sedentary Behaviour
in Adolescence

Physical activity consists of any voluntary human movement which results in
energy expenditure above resting levels, characterised by daily activities and
physical exercises (Federal Council of Physical Education—CONFEF 2010).

Hallal et al. (2006) state that physical activity has several health benefits for
adolescents, both short and long term, including a higher probability of continuing
to be physically active into adulthood (Azevedo et al. 2007). Physical activity of
any intensity in adolescence, as long as done regularly, has benefits over control of
cardiovascular risk factors, such as obesity, dyslipidaemia, diabetes mellitus,
smoking, and hypertension, as well as over aerobic functional capacity, osteo-
porosis prevention and the psychological health of those who practise physical
exercise (Brazilian Society of Cardiology—SBC 2005).

The World Health Organization (WHO 2002) estimates that 22% of cardiac
diseases and 10–16% of type II diabetes cases and breast, colon and rectal cancer
cases could be avoided with the practice of physical activity within specific rec-
ommendations for each age range.

In addition to these benefits, it is known that good physical activity levels are a
determining factor in bodily characteristics in adolescents. Thus, lack of physical
activities commingled with other factors, such as inadequate eating habits and
sedentary behaviours, lead to bodily alterations, and consequently, to increased
body weight and/or obesity (Dias et al. 2014).

Sedentary behaviour is characterised by the inexistence of, or decrease in,
physical activity in leisure time, at work, on commute, and in household activities
(Malta et al. 2009). It is determined by an increase in activities which do not
generate energy expenditure substantially above a resting state, e.g. sitting,
watching television, playing video games, being in front of a computer, among
others (Pate et al. 2008).

The American Academy of Paediatrics (AAP 2001) characterises sedentary
behaviour in adolescents as over two hours daily spent on communication media
and electronic entertainment.
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7.3 How Sedentary Behaviour in Adolescents Is Detected

Nowadays, with advances in technology and modernisation, the adoption of a
sedentary lifestyle is on the rise; in light of this, researchers are turning their focus
to the analysis of prevalence as well as of factors associated with sedentary beha-
viours in adolescents.

To detect such sedentary behaviours, there are several instruments, subjective
(interviews, questionnaires, records) and objective (accelerometers). The subjective
instruments focus on screen time. Among these is a comprehensive questionnaire of
adolescent sedentary behaviours, which involves educational, commuting, leisure,
cultural, and social aspects (Hardy et al. 2007), and which has also been validated
for Brazilian adolescents (Guimarães et al. 2012).

Among the objective instruments, accelerometers are the most accurate to esti-
mate time spent with sedentary activities, since the value obtained (counts) is turned
into the intensity of the activity, classifying it as sedentary, light, moderate and
vigorous (Rosenberger et al. 2013). Studies involving adolescents, such as the one
by Sardinha et al. (2008), used this valid and objective method to evaluate
sedentary behaviour, together with physical activity levels, in order to assess the
association of such behaviours with health risk factors.

7.4 Sedentary Behaviour and Health Risk Factors
in Adolescents

In a previous study by Guimarães et al. (2013a, b), conducted with 572 adolescents
from Curitiba (Brazil), a significant positive association between total cholesterol
and increased sedentary screen time was established, i.e., the subjects who related
spending more time in front of the television, video games, computers, among other
electronic devices, had a higher chance of having total cholesterol above desirable
levels when compared to the other adolescents. In addition to total cholesterol, a
significant positive association between LDL-c and increased screen time was
observed.

In the study by Dias et al. (2014), an association was found between sedentary
behaviour and other behaviours considered to be of risk, such as consumption of
alcohol and tobacco, as well as bad eating habits.

In other studies, leisure time in front of television has been shown to be asso-
ciated with cardio metabolic risk factors, independently of time spent with physical
activities; the predominant factors are overweight status and obesity, which can
continue on into adulthood (Ekelund et al. 2006; Sardinha et al. 2008; Hardy et al.
2010). Thus, it is observed that sedentary lifestyle and the practice of physical
activity are different types of behaviours, and that such behaviours are potentially
associated with different metabolic changes related to health.
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According to Dias et al. (2014), high amounts of screen time influence adoles-
cents’ food choices, as foods advertised on media are usually not healthy and possess
high calorie values, contributing to an increase in obesity among this population.

7.5 Eating Habits in Adolescence

Eating habits are what people are accustomed to eating and are influenced by
several factors, among which are cultural, economic, psychological, and physio-
logical factors (Lemos/Dallacosta 2005). They develop in childhood, from the age
of six months old, a time when children, in general, initiate complementary feeding.
In this phase children tend to accept any kind of food given by the people to whom
they are close and with whom there is affection, transforming these feeding
experiences into habits (Mintz 2001).

According to Lemos/Dallacosta (2005), in the past the attitude towards eating
was different from today’s, since the main idea was the importance of eating to live,
and today people are encouraged to live to eat. In general, people tend to adopt
eating habits that are in harmony with the social group to which they belong.
Family also has a great influence on the individual’s diet, which, once consolidated,
will be difficult to change.

Adolescents can easily change their eating habits in order to conform to a social
group, be it a group of friends, peers, or others, as some theories suggest that it is
through one’s eating habits that an individual integrates into any given group
(Mezomo 2002). Caldeira (2000) interviewed a number of adolescents who cited
friends, television and family as influencing factors in the formation of eating
habits. These were the same results yielded by Lemos/Dallacosta’s research (2005).

This influence of television or any other media takes the form of encouraging
consumption of frozen foods and fast food, which adolescents who don’t have time
for a healthy diet love; they come in attractive packaging and are heavily advertised,
making such individuals very keen on unhealthy foods which have no nutritional
value but are tasty and practical (Santos et al. 2012).

Another influencing factor, mentioned by Fisberg et al. (2002), is the fact that
adolescents tend to be ‘lazy’ and therefore favour foods that are ready for con-
sumption. Hanley et al. (2000) claim that these changes in eating habits, especially
for adolescents, can have negative consequences, and that the association between
such habits and the occurrence of diseases is being studied widely (Lemos/
Dallacosta 2005; Ilias 2006).

Many diseases could be avoided through regular physical exercise and changes
in eating habits (Lemos/Dallacosta 2005). According to the findings of Sichieri
et al. (2003), adolescents who have bad eating habits have a greatly increased risk
of becoming obese adults and developing chronic non-communicable diseases,
such as cardiovascular diseases, cancer, diabetes, hypertension, obesity, and
dyslipidemias.
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7.6 Overweight Status and Obesity in Adolescence

Overweight status and obesity are defined as an excessive accumulation of fat
which can pose health threats; both are considered the biggest risk factors for the
development of chronic illnesses, such as diabetes, cardiovascular diseases and
cancers (WHO 2011).

There are many factors involved in the development of overweight status and
obesity in adolescents. Daily physical activity levels and sedentary behaviour have
been demonstrated to be directly linked to the prevalence of overweight status and
obesity (Jenovesi et al. 2003; Suñe et al. 2007), just like bad eating habits—
including being empty stomached—skipping meals and the excessive fat present in
the foods eaten.

According to Guedes et al. (2006), many authors are looking for answers for the
increased prevalence of health risk factors in adolescents, not just through bio-
logical indicators, such as body mass index (BMI), waist circumference, and blood
pressure, but also through health-damaging behavioural indicators, such as seden-
tary behaviours, high fat, cholesterol, and sugars intake, and physical activity levels
below what is recommended.

Excessive sedentary behaviour, inadequate eating habits, and low physical
activity levels, factors which are highly related to the development of overweight
status and obesity (Fonseca et al. 1998), may lead to dysfunctional levels of
plasmatic lipids-lipoproteins (HDL-C e LDL-C), total cholesterol, triglycerides,
blood glucose, and insulin (Martinez-Gómez et al. 2010; Guimarães et al. 2014).

Cases of overweight status and obesity can be prevented and even reversed with
a few changes in daily behaviours, improved eating habits, and increased energy
expenditure. These preventive measures are important from early childhood to stop
health problems developing in childhood and adolescence and reduce the risk of
morbidities and premature mortality occurring in adulthood (Mello et al. 2004).

Santos et al. (2012) state that intervention programmes aimed at preventing or
reversing cases of unhealthy anthropometric changes must encourage the practice of
daily physical activity in order to motivate children and adolescents, together with
their parents/legal guardians, to incorporate it into their daily lives.

Eating habits also play an important part in the prevention of these conditions.
Mello et al. (2004) state that not having breakfast, eating high-calorie dinners,
consuming a limited variety of foods, ingesting high-calorie drinks excessively—
i.e., having inadequate eating habits, including those stemming from bad examples
set by parents/legal guardians—constitute unhealthy practices that lead to obesity.

The main complications that obesity can bring about in the lives of children and
adolescents are the following:

• Of the joints: Greater predisposition towards arthrosis, osteoarthritis,
Epiphysiolysis of the upper femur, and genu valgum.

• Cardiovascular complications: Arterial systemic hypertension, cardiac
hypertrophy.

• Surgical complications: Increased surgical risk.
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• Growth-related complications: Advanced bone age, height increase, and pre-
mature menarche.

• Cutaneous complications: Greater predisposition towards ringworm, dermatitis,
and pyoderma.

• Endocrine/metabolic complications: Insulin resistance with a greater predispo-
sition towards diabetes, hypertriglyceridemia, and hypercholesterolemia.

• Gastrointestinal complications: Increase in the frequency of biliary lithiasis,
hepatic steatosis, and steatohepatitis.

• Neoplastic complications: Higher incidence of cancer of endometrium, breast,
gall bladder, colon/rectum, and prostate.

• Respiratory complications: A tendency towards hypoxia due to increase in
ventilatory demand, increase in respiratory effort, decrease in muscular effi-
ciency, decrease in functional reserve, microectasia, sleep apnoea, and pick-
wickian syndrome, infections, and asthma.

• Mortality: Increase in the risk of mortality.
• Psychosocial complications: Social discrimination and isolation, withdrawal

from social activities, and difficulty in expressing one’s feelings (Mello et al.
2004).

Figure 7.1 shows which aspects are fundamental to changing one’s lifestyle and
preventing the development of overweight status and obesity in this age range.

Fig. 7.1 Important aspects for the prevention of overweight status and obesity. Source Adapted
from Mello, E. D., Luft, V. C., Meyer, F. (2004). Obesidad infantil: como podemos ser eficazes?
Jornal de Pediatria, 80(3), 173–82
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A meta-analysis study by Young et al. (2007) has shown that interventions with
a family conduct component produced more significant effects than alternative
treatment groups without monitoring and motivational behaviours by the subject’s
family, demonstrating that inclusion of one’s family in the treatment programme
must be encouraged, together with preventive measures with a family focus.

7.7 Dysfunctional Levels of Lipids and Blood Glucose
in Adolescence

The Brazilian Cardiology Society (SBC 2001) states that cholesterol, triglycerides,
fatty acids, and phospholipids are molecular species of lipids present in plasma, and
important from a physiological and clinical standpoint; however, dysfunctional
levels of lipids constitute risk factors which create an environment conducive to the
emergence and progression of the atherosclerotic process, in this phase in life and in
adulthood (SBC 2001).

Blood glucose is the concentration level of glucose in blood plasma. Blood
glucose levels go up as a result of carbohydrate-rich diets; carbohydrates turn into
glucose after ingestion, to be used as energy by the cells (Watkins 2003). Diabetes
occurs through factors which interfere with the role of insulin, a hormone produced
by the pancreas, resulting in the increase of blood glucose levels (hyperglycaemia)
(Watkins 2003).

Studies such as the one by Martínez-Gómez et al. (2010) show that adolescents
with excessive sedentary behaviours have higher levels of systolic blood pressure,
triglycerides, and blood glucose. These findings corroborate the findings of Ekelund
et al. (2007), which, in research conducted with 1,709 children and adolescents,
showed a significant association between time spent watching TV and cardiovas-
cular disease risk factors, among which are elevated levels of systolic and diastolic
blood pressure, and dysfunctional levels of triglycerides, blood glucose, and insulin.

The results of this study show that sedentary behaviour, as well as low physical
activity levels and inadequate eating habits, can lead to the development of diabetes
and dyslipidemias, and, consequently, to cardiovascular diseases in adolescence
(Martínez-Gómez et al. 2010).

Data resulting from The Bogalusa Heart Study reveal that the early stages of the
development of atherosclerosis are related to serum levels of lipoproteins in
childhood, reinforcing the idea that dysfunctional levels in lipid profile in this phase
can be predictive of coronary artery disease in adulthood.

Additionally, results from this same study have also shown that excess body
weight has significant explanatory power in dysfunctional levels in lipid profile,
demonstrating, through multivariate analysis, association between adiposity and
low levels of HDL-c as well as elevated levels of triglycerides, which increase more
with weight gain than with elevated body weight per se.
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According to Gabbay et al. (2003), most obese individuals also suffer from type
II diabetes mellitus—approximately 70–90% of children or adolescents with type II
diabetes are obese, 38% being morbidly obese. A study conducted by Weiss et al.
(2004) found a prevalence of 27% of the obese subjects for type II diabetes.

Since overweight status and obesity influence the development of dyslipidemias
and hyperglycaemia—factors which can lead to the emergence of cardiovascular
diseases in adulthood—this state must be avoided or reversed. Thus, the prevention
of cardiovascular diseases must start early in life, correcting excess weight and
improving life habits through implementation of strategies such as preventing the
development of dyslipidemias in childhood and adolescence.

7.8 Empirical Data About Health Risk Factors
and Behaviour in Adolescents

In a previous study by Guimarães et al. (2013a, b), conducted with 572 adolescents,
it was observed that 30.5% of the boys and 27% of the girls were overweight or
obese. When eating habits were assessed, 57.7% of the male participants and 59.8%
of the female ones were shown to have cardiovascular risk factors, with precisely
half the female participants in the sample (50%) having elevated total cholesterol,
and 66% of them having dysfunctional HDL-c levels. As for the male subjects,
67.5% had dysfunctional HDL-c levels.

Some health risk factors, such as excess bodily adiposity and dysfunctional
blood metabolic levels, can be reduced with regular physical activity and improved
eating habits (Oliveira 2005; Paterson/Warburton 2010; Guimarães et al. 2014).

Transversal and longitudinal observational studies have shown that adolescents,
both male and female, who have high levels of physical activity have lower adi-
posity values when compared with the less physically active ones (Paterson/
Warburton 2010). In addition to the influence over adiposity, a study which eval-
uated lipid values in a representative sample of American adolescents (n = 3.110)
showed that both boys and girls with low cardiorespiratory capacity had a greater
probability of having hypercholesterolemia and dysfunctional levels of HDL-c than
those with moderate or high cardiorespiratory capacity (Carnethon et al. 2005).

There is also evidence of improvement in blood pressure levels with the practice
of physical activity. A meta-analysis by Kelley/Kelley (2003) and a study by Barros
et al. (2013) indicate a clear association between physical activity and reduction of
blood pressure in adolescents; additionally, the American College of Sports
Medicine (2010) suggests that the practice of physical activity reduces the risk of
arterial hypertension, since sedentary individuals have a 30–50% higher chance of
developing the condition than their physically active peers.

Moreover, moderate intensity physical exercise programmes, with a duration of
30–60 min, 3–7 days a week, can reduce visceral adiposity and body mass in
children and adolescents with excess body weight (Strong et al. 2005). What is
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more, several studies demonstrate an association between physical activity and
improvement in the metabolic syndrome components in obese and non-obese
young people (Janssen 2007).

Physical activity recommendations can be met in a cumulative manner at school,
during physical education classes, breaks, and extracurricular sports, among others.
The motivation for adolescents to participate in physical activities is readily
available at home and at school, as well as in community settings (Strong et al.
2005).

Silva et al. (2012) have shown, through an intervention study, that changes in
everyday behaviours regarding diet, physical activity levels and healthy living lead
to significant positive reductions in the values of body mass index (BMI) and waist
circumference, as well as to improved body composition in general and improved
physical capacity in relation to health, with an increase in levels of VO2 max,
flexibility, and abdominal strength/stamina. Hallal et al. (2006) also provided evi-
dence that the practice of regular physical activity is important to combat over-
weight status and obesity, with the added benefit of maintaining adequate levels of
blood lipids.

In the systematic review by Souza et al. (2011), the work they analysed which
promoted the practice of regular physical activity with intervention activities evi-
denced improvement in body composition and in the weekly practice of physical
activities among the students. Along the same lines, Bozza (2013) argues that
prevention strategies implemented as early as possible have greater potential to
avoid the precursors that lead to elevated blood pressure, and that behavioural
changes are necessary for young individuals who are pre-hypertensive or who suffer
from arterial hypertension.

7.9 Healthy Lifestyle in Adolescence

Based on the concepts and findings related above, we—the public health profes-
sionals and other related professionals—ought to direct our focus to the develop-
ment of programmes capable of generating positive attitudes in young people,
especially within schools, in physical education classes, where school-age adoles-
cents have opportunities to change and consolidate their attitudes towards the
practice of habitual physical activity. Thus, creating good school physical education
programmes is extremely important to establish the habitual lifelong practice of
incorporating sufficient physical activity into every individual’s daily routine.

To place more emphasis on sedentary lifestyles, there is ample evidence about
the maximum amount of time that should be spent on sedentary activities, espe-
cially screen time, which should be limited for both children and adolescents (Pate
et al. 2008; Martínez-Gómez et al. 2010).

Dias et al. (2014) demonstrated an inverse association between the practice of
physical activity and sedentary behaviour, which may suggest that there is a need
for intervention strategies for this population, such as educational actions on the
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part of family members, school, and health professionals. These interventions,
especially with regard to encouraging the practice of activities with energy
expenditure, reduce sedentary behaviours and, consequently, excess body weight
among young people.

It is known that adolescents are constantly influenced by the sociocultural
environment in which they find themselves, and nowadays encouragement to
exercise is neither sufficient nor adequate, increasing sedentary activity. A typical
example is the long time spent in front of electronic devices; this occurs because
adolescents are not presented with other options for leisure. Therefore, motivation
for the practice of physical activity, in this age range, is related to the pleasurable
aspects of doing such activities, evolving over the years to being related to the
health and welfare aspects of physical activity (Guedes et al. 2001).

To develop intervention programmes that lead adolescents to practise more
physical activity, ensuring commitment and a higher frequency, this population’s
interests must be taken into account. Knowing that young people favour taking part
in group activities, one idea is to involve them in the regular practice of group
sports or physical exercises done with friends.

Moreover, considering the influence physical education teachers have over
adolescents with regard to the practice of physical activity, the former could be
thought of as role models of extreme importance for young people in the acquisition
and perpetuation of physical activity habits.

Thus, for adolescents, knowing how to be physically active may be more
important than knowing why they should be physically active. Sallis et al. (2000)
present four reasons that favour adolescents’ participation in physical activity:
(1) practical knowledge about the regular practice of physical activities; (2) physical
space availability; (3) intention to practise a physical activity; and (4) perception, on
the part of the young person, that they are capable of doing the physical activities.
What is more, it should be explained to adolescents how the practice of physical
activity can be greatly beneficial to one’s health and why we should constantly
practise it.

7.10 Final Reflection

Physical inactivity in adolescence has been considered a public health problem,
since it leads to an increase in the incidence of obesity and morbidity in adulthood,
and also to a reduction in physical activities and to bad eating habits.

With the evidence presented in this chapter as a starting point, professionals of
public health and related areas ought to devise strategies aimed at improving the
lifestyle of adolescents, decreasing time spent on sedentary activities, changing
their eating habits and increasing the level of physical activity, thus preventing
possible non-communicable chronic diseases in adulthood, which can be caused by
dysfunctional values in the anthropometric, lipid, and glucose profiles, as evidenced
by the findings shown here.
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An active lifestyle must be encouraged and campaigned for, especially in the
school setting, which is fertile soil for a good intervention aimed at promoting
health, as school is where most of the adolescents of a country spend much of their
time.
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Chapter 8
International Migration as a Trigger
for Risks in Mental Health

Jorge Luis Arellanez Hernández

Abstract International migration has increased as never before. The main reasons
to move to another country are related to the search for a better quality of life. One
of the factors that has also contributed to the increase in population mobility is
related to the different outbreaks of violence that have been occurring globally. This
scenario makes millions of people vulnerable, putting them in a condition of
emotional fragility in the different phases of the migratory process and consequently
exposing them to a series of risks. This condition, which is currently experienced by
thousands of people, had not been considered an important phenomenon to study,
but now some researchers have explored the impact of male migration on the people
who actually migrate and on their partner who stays in the country of origin. This
chapter describes the post-traumatic stress associated with the migratory experience
in Mexican men who migrate, as well as the stress associated with familiar conflicts.
In migrant women it has also been observed that the migratory experience may be a
risk factor for the consumption of illegal drugs, especially in the youngest migrants.
The study on the consumption of drugs shows that in migrant adolescents the
percentage of users of drugs is higher than in adult migrant women and slightly
lower than in adult migrant males. While these topics have started to be addressed
by some researchers, others still go unnoticed, for example sexuality.

Keywords International migration � Mental health � Psychosocial’s risk factors
Acculturation

8.1 Introduction

During the past 20 years, international migration has increased as never before. The
main reasons to move to another country are related to the search for a better quality
of life for both the migrant and the family that remains in the country of origin
(ECLAC 2006; CONAPO 2014).
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One of the factors that has also contributed to the increase in population mobility
is related to the different expressions of violence that have been occurring globally.
On the one hand, the ineffectiveness of the economic system—meaning globali-
sation and neoliberalism—has contributed to the mobility of thousands of goods
and services, but limited the free transit of people. This is contradictory, since
within a situation of supply and demand, only objects have free mobility, but people
do not. Additionally, government capacity to offer opportunities for development to
citizens is poor in many nations, and this has also been reinforced with multiple
economic crises and the increasingly evident fragmentation of institutions that
comprise systems of government (Gómez-Tagle/López 2004).

This can be understood as a form of structural violence, since it has not only
limited the optimal personal development for each person and his or her family, but
has forced thousands of adults, adolescents, children, men and women, even
complete families, to move to the most developed countries with the aim of
improving their quality of life.

Furthermore, the process of relocating to another place has fostered the emer-
gence of another type of violence: social. Since the majority of people who emigrate
do so undocumented by slipping unperceived past border authorities, they have
become an easy prey for criminal groups. As a matter of fact, with an extensive
network between countries, these criminal groups (human traffickers) have taken
advantage of thousands of men and women from all ages, and have exerted violence
upon them from their places of origin through their transfer to their migratory
destiny, by robbing them, kidnapping them, violating all their individual guaran-
tees, making them objects of human trafficking and even depriving them of their
lives if they oppose their mandates (Chiarotti 2003).

This scenario makes millions of people vulnerable, putting them in a condition
of emotional fragility in the different phases of the migratory process and conse-
quently exposing them to a series of risks.

This condition, which is currently experienced by thousands of people, has not
been considered an important phenomenon of study and attention. At least in
Mexico, it is an area of knowledge that has been addressed poorly although there
exists a wide migratory tradition towards the United States. Research on the
physical and mental health of migrants as well as that of the families that remain in
Mexico has not been a topic of interest for specialists on health.

8.2 The Study of Health in International Migration:
The Case of Mexico-United States Migration

Some works have explored the occurrence of sexually transmitted diseases, others
the presence of HIV/AIDS; in both cases, a high correlation between extramarital
sexual practices by migrants and a high level of contagion in their partners that
remain in Mexico has been reported (Bettini 1999; Bronfman/Minello 1995;
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Bronfman et al. 1998; Hernández-Rosete et al. 2005; Macías 2002; Magis et al.
1995; Organista 2004; Salgado de Snyder 1996, 1998).

Also recently, diseases that apparently had been eradicated in Mexico, such as
tuberculosis (Moya/Uribe 2007), have been reported present in migrants; further-
more, a high proportion of coronary and brain vascular diseases, hypertension,
diabetes mellitus and obesity has been observed in the Mexican population
migrating towards the United States, as well as illnesses related to environmental
and occupational risks (Foladori et al. 2004; Secretaría de Salud 2002, 2008).

8.3 The Consequences of International Migration
on Mental Health

It was only in the 1970s that the first document was published which studied the
migratory phenomenon as a factor that harms the mental health of the migrant (De
la Fuente 1979). Almost a decade later, Trigueros/Rodríguez (1988) explored the
impact of male migration for the partner who stays in Mexico with the responsi-
bility of maintaining stability and familiar unity. While these changes for women
that stay include the strengthening of their own selves, which has been an important
source for their own development and for their families, it is also known that
confronting the migration of the partner fosters in her a high level of stress, the
presence of sentiments of despair, symptoms of depression, anxiety and diverse
psychosomatic illnesses (Salgado de Snyder 1990, 1992). In particular, in males
who migrate the post-traumatic stress associated with the migratory experience has
been studied (Salgado de Snyder et al. 1990), as well as the stress associated with
family conflicts and the lack of social networks of support that facilitate the
migratory stay in the United States (Salgado de Snyder 1991, 1996).

The studies mentioned have contributed relevant findings to knowledge of some
of the emotional characteristics of migrants and those who stay, but it is also true
that they were carried out in a historical moment in which Mexican migration to the
United States had different characteristics to those that can be observed nowadays.
The lack of continuity in a psychological study of this phenomenon has created
gaps and limits, but at the same time, it is a niche of opportunity for exploration.

Currently, the profile of the Mexican migrant who goes to the United States has
changed drastically and so have the means of transportation. Not only migration
from rural zones is registered, but the scarcity of opportunities in labour and
development has led to the migration of men, women and adolescents from urban
areas. Federative entities that at the start of the 1990s did not register international
migration have incorporated it in quite dynamic ways during the past years, for
example the cases of Veracruz, Tabasco, Estado de México and Yucatán, among
others.

The conditions to cross the border have changed as well. Ever since the North
American Free Trade Agreement, the US government has increased the surveillance
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of its border with Mexico with the purpose of discouraging immigration, creating
walls, virtual fences through the use of military technology, and some states have
even established immigration laws that criminalise the undocumented migrant (like
HB-56 in Alabama and SB1070 in Arizona); more than stopping the migratory flux
towards the country, it has increased the risks faced by migrants trying to cross the
border. Currently, they penetrate through areas of the desert of Sonora and the more
profound parts of the river Bravo to avoid the border patrol. These circumstances
have only generated yearly reports on the death of tens of migrants in their attempt
to arrive in the United States.

While it has to be recognised that these initial research projects have only
explored some of the psychological characteristics, these are a basis for the con-
struction of new perspectives for the study of the migratory phenomenon. Specially
in the last decade, apart from encountering some studies that once more include the
analysis of stress in migrant population (Arellanez-Hernández 2010), an interest has
emerged in exploring the relationship between the migratory experience in the
returning Mexican migrant population and the consumption of alcohol, tobacco or
other drugs as a way of diminishing the psychological discomfort that this type of
experience generates.

Various studies have found that migrants increase their level of alcohol con-
sumption while they stay in the United States, drinking great amounts at the
weekend (like the habitual cultural pattern in Mexico); but also, they drink during
the week, although lower quantities (Borges/Cherpitel 2001; Borges et al. 2007).
This pattern of consumption in the medium term can be a risk factor for the
appearance of antisocial behaviours that can lead the migrant to forge links with
social networks with antisocial or criminal behaviours, and may even increase the
risk of consuming other type of substances, such as illegal drugs.

As a matter of fact, several specialists have demonstrated that the migratory
experience itself does not influence male Mexican migrants to start using illegal
drugs, but it does carry the risk of them increasing consumption or trying new drugs
if they have already tried drugs in Mexico. For example, it has been found that
some Mexican migrants who had consumed a drug like marihuana or cocaine in
Mexico consumed these substances and even more addictive drugs such as ecstasy
and methamphetamines during their stay in the United States. It is worth men-
tioning that the main reasons for the consumption of these substances are associated
with enhancing their performance at work or with the emotional difficulties of
adapting to life in the new destination, such as feeling alone and isolated (Sánchez-
Huesca et al. 2006a, 2007a; Sánchez-Huesca/Arellanez-Hernández 2011). The
supply, as well as the conditions of the context in the United States and their
emotional situation, can sometimes boost the use of psychoactive substances.

In other studies, focused on migrant women between 14 and 65 years old, it has
also been observed that in some of them the migratory experience can be a risk
factor for the consumption of illegal drugs, especially in the youngest who also
originate from areas that are predominantly urban. Although the use of substances is
more of an experimental character, during the migratory state, along consuming
marihuana, they used substances of stimulating character like cocaine and ecstasy.
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Some of the reasons for beginning drug consumption are related to the fact that a
friend or their sentimental partner offered the drug (Arellanez-Hernández/Sánchez-
Huesca 2008; Sánchez-Huesca et al. 2006b, 2007, 2008a, b).

Another population group of Mexican migrants in which the relationship
between consumption of psychoactive substances and the migratory experience has
been studied is adolescents. In order to understand the ways in which the migratory
experience can encourage some psychological modifications in this population
group, it must be understood that this life period by itself presents a range of
physical and psychological transformations that, combined with a rough change in
the context, can complicate the definition of self-identity and membership of a
social group. Studies carried out have required the development of sensitive
methodologies for this sector of the population, not only because of the
ethical-judicial conditions of studying subjects less than 18 years old, but also
because of the physical and emotional modifications that some of them show when
being returned to national territory by force, often ‘violently’, by the border patrol.

A common feature that has been observed, especially in adolescents, is the
risk-taking to explore new things; migrating to the United States for some of them
represents the only way to help their family. Indisputably, their experience of
crossing the border differs from that of adults; they are exposed to other types of
risks. As well as facing geographic difficulties, the possibility of being ravaged,
falling into gangs, being subjected to human trafficking, or being abandoned in the
desert by the pollero, patero or lanchero supposed to help them arrive in the United
States, they also risk becoming a burrero, meaning someone who transports drugs
across the border in order to ‘pay’ for their passage.

Research that has addressed the consumption of drugs in migrant adolescents
shows that the percentage of drug users is larger than that registered for adult
migrant women and slightly lower than that observed for adult migrant males. This
finding suggests that, along with the period in life that makes them more vulnerable,
the differences between their old and new psychosocial context can lead to adap-
tation mechanisms that are not necessarily the healthiest (Sánchez-Huesca et al.
2006, 2007b, 2008a, b, 2009; Sánchez-Huesca/Arellanez-Hernández 2009).
Particularly in adolescent males who migrate, drinking large quantities of alcohol in
front of peers is a way of showing who can ‘withstand more’; experimenting with
illegal drugs can also be considered a form of assumed incorporation into the
context of their destination. This is not necessarily observed in migrant adolescent
women; on the contrary, the family itself tends to include them in activities that help
them integrate into the sociocultural context of arrival.

During the last decade, the emotional repercussions that can afflict the children
of a father who migrated to the United States have been explored. In interviewing
some patients being treated for drug consumption and their mothers, it was found
that the temporary absence of the father fosters a family crisis that requires con-
siderable adjustment and leads to the exacerbation of conflicts or the emergence of
new problems. A restructuring of traditional family roles is observed, mainly the
ones assigned to the woman, who needs to act as mother and father at the same
time. This can lead to the disruption of authority, routines and family control,
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unclear rules and general ‘chaoticisation’ of family life. These situations have a
generalised affective impact of stress and depression in women associated with the
temporary loss of the partner. These conditions contribute to children using and
abusing alcohol and other drugs (Pérez-Islas et al. 2004).

Clearly, the earliest studies, as well as those undertaken in the first decade of this
century, have examined the migratory phenomenon from a perspective in which the
process of health-illness establishes a practically direct causal relation between
the migratory experience and the presence of stress, depressive symptoms or the
development of a psychosomatic disease, where drug consumption can be a pal-
liative mechanism to help those affected face these types of emotional discomforts.

However, this explanatory scheme only takes into account migrants’ behaviour
The psychological currents also need to be considered. From this point of view,
migrating does not only imply the act of moving from one place to another, from
one region to another, from one country to another; it also implies leaving behind
family, home, place of residency, language, traditions and customs, everything that
is emotionally significant; depriving oneself of self-identity (to ‘not be from here or
there’), and self-citizenship; becoming an ‘immigrant’, ‘undocumented’, ‘illegal’…
an invisible being for whom the violation of their human rights and the exposure to
situations of violence are so frequent that the individual is subjected to a constant
state of tension and uncertainty.

8.4 What Remains to be Explored in Studying the Impact
of Migration on Mental Health

In addition to establishing the emotional situation experienced by migrants—men
or women, adolescent or adult—this discussion leads to multiple questions. In those
who migrate, for example, the total or partial loss of loved ones, objects, places,
customs and traditions is one of the constants that appear independently of being a
man or a woman, adult, adolescent or child, documented or undocumented. What
implications does the letting go of his or her identity, rights and citizenship have on
his or her psyche, meaning, for his or her mental health? What are the effects for an
adolescent or an adult, for a male or a female? What are the risks to which they get
exposed? The varying absences, losses and affective splits facilitate a state of
tension that challenges emotional stability and makes it harder to adjust to the
sociocultural context in which the migrant is situated.

For many migrants, the migratory stay is reduced to work life, investing most of
their time in long working days; the scarce spaces they have for leisure are mainly
used to spend time with other Mexicans, leaving little time to rest and take care of
their health. During moments of solitude, the feelings of longing for the family and
the place of origin flourish and strongly contribute to the generation of a melan-
cholic environment, of mourning, and the idea of only staying for a limited period
and going back to the place of origin is constant. These characteristics have begun

106 J. L. Arellanez Hernández



to be analysed by Joseba Achotegui, a Spanish psychiatrist and specialist in the
migratory phenomenon, who states that the presence of a feeling of solitude in the
migrant for not being able to bring the family; the internal feeling of failure for not
being able to access the labour market immediately and securely; and the constant
feeling of fear, many times related to the migratory situation, practically lead the
migrant to a survival struggle, generating a high level of stress. He calls this the
Odysseus Syndrome. The term comes from the old text of Homer ‘… and Odysseus
passed the days seated on the rocks, at the seashore, consumed by the strength of
cries, sight and pity, fixing his eyes in the sterile sea, crying relentlessly…’ (The
Odyssey, Book IX; cited in Achotegui 2004). This notion is very descriptive of
what is experienced by many Mexican migrants in the United States.

Just as these topics have started to be addressed by some researchers, others have
gone unnoticed, for example sexuality. What happens with the sexuality of migrants
during their migratory stay? Understanding the term in a wide sense, meaning not
reducing it to genitality, reproductive health has been explored, especially related to
sexually transmitted diseases and the presence of HIV/AIDS, but the emotional
part, the part of feelings, the need for tenderness, of receiving and giving affection
to loved ones, has not been addressed. Without doubt, traditional gender roles mean
that migrant males are more likely than migrant females to get involved genitally
with other partners, but what happens with the need to give and receive tenderness?
How to manage the absence of the partner and children (for those who have them)
who remain in the place of origin, and the absence of maternal affection that is so
characteristic of Mexicans? In the case of a woman, the exercise of genitality is
socially restricted, as if the fact of migrating implies cancelling the genitalia; what
happens with the need to give and receive love when she is the one who is abroad?
With the exercise of motherhood when separated from their children? As a matter of
fact, it is equally interesting that there are children who initially stayed behind but
suddenly decide to migrate in order to be reunited with their father or the mother.
They do not mind jeopardising their own life as long as they are d with their
parents.

For those who remain, what happens? What does the physical absence of the
person who migrates mean for the members of a social group? How do they
elaborate the loss—at least partially—of one of their members? Who assumes the
responsibilities that were assigned to the person who is not there anymore?

The absence of one or various members of the family leads to a reconfiguration
of its functioning in all senses. Even if the symbolic presence can continue to give
him or her a place—at least temporarily—through the discourse of those who
remain, this is achieved through words; the truth is that, physically, he or she is not
there anymore, which inevitably generates a rearrangement of behaviour and
affections in the familiar group.

In the case of the migration of the father, the mother tends to exercise the double
role of being father-mother in the family, but sometimes the eldest child is the one
who is assigned the role of being the ‘man of the house’ in the father’s absence.
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This emotional charge can have some negative effects on the individual. For
example, being assigned the role of person ‘responsible for the house’ can lead the
eldest son to an emotional imbalance that sparks off situations of anguish, leading to
problems in school, with friends or even with the other members of the family,
since this is a role he did not ask to exercise and it implies changing from being a
son to being the ‘carer’ of the rest of the members of the family. In the majority of
cases where the mother is the one who migrates, the father is not the one who
assumes the double parental role of being father-mother. This function is normally
assigned to one of the grandmothers. In Mexico the performance of care and
upbringing of the children in a family group still strongly crosses a traditional
gender perspective.

And finally, what happens emotionally with those who return to their place of
origin? How do they feel once they return… how do they integrate again in a
familiar dynamic that has been reorganised to ‘work’ during his or her absence?
Depending on the situation in which the return occurs, many of the migrants who
return to their place of origin tend to show an attitude of success, of triumph to
others through the use of clothes, electronic goods, the purchase of cars, the con-
struction of houses or starting a business. The idea of achieving the so called
‘American Dream’ in migrants, particularly in males, is still valid; on returning they
talk about the great deeds, achievements and abundance that exists in the United
States. It is only a few who accept that they went through difficult times, adversities
and troubles that they had to deal with to be able to stabilise their stay.

Some Mexicans who stay in the United States for long periods face problems
when reintegrating into the community, family and group of friends once they are
back in their place of origin; they do not feel they belong either here or there…
what is going on? It seems that the interaction between the own culture and the
American one contributes to a psychological process in which the feeling of
belonging and self-identity are in conflict. There may also be a crisis of loyalty,
generating ambivalence when in one context or another. This general analysis of
emotional scenarios that involve the migrant and his or family demonstrates the
need to widen the study of the migratory phenomenon from a psychological per-
spective. In the scheme of the health-disease process, for example, in accordance
with the previous paragraph, there is still a lot to do; it should not be denied that
there can exist a high occurrence of emotional disorders related to the migratory
experience; nonetheless, it is important not to categorise the migrant as an agent
who will suffer some sort of emotional disorder from the moment the place of origin
is left. On the contrary, it can be seen that the majority of our Mexicans adapt to the
social context while in the United States and actively contribute to the development
of that country. Moreover, those who remain in their place of origin may initially
experience diverse situations of crisis, but the fragmentation or division in family
functions is not permanent. In the majority of cases, adaptation mechanisms and
emotional regularisation allow migrants and family members that remain to
maintain an emotional stability that is more or less manageable.

108 J. L. Arellanez Hernández



References

Achotegui, J. (2004). Emigrar en situación extrema: el Síndrome del inmigrante con estrés crónico
y múltiple (Síndrome de Ulises). Norte de Salud Mental, 21, 39–52.

Arellanez-Hernández, J.L. & Sánchez-Huesca, R. (2008). Migración femenina a Estados Unidos y
consumo de drogas. Revista Digital Universitaria, 9(8), 1–12.

Arellanez-Hernández, J.L. (2010). Factores psicosociales de aculturación para el consumo de
drogas en migrantes mexicanos en Estados Unidos. Doctoral Thesis, Mexico: UNAM.

Bettini, L. (1999). La vulnerabilidad femenina frente al VIH/SIDA en un contexto de migración.
Master Thesis. Mexico: FLACSO.

Borges, G. & Cherpitel, C.J. (2001). Selection of screening items for alcohol abuse and alcohol
dependence among Mexicans and Mexican Americans in the emergency department. Journal
of Studies on Alcohol and Drugs, 62, 277–285.

Borges, G., Medina-Mora, M.E., Breslau, J. & Aguilar-Gaxiola, S. (2007). The effect of migration
to the United States on substance use disorders among returned Mexican migrants and families
of migrants. American Journal Public Health, 97(10), 1847–51.

Bronfman, M., & Minello, M. (1995). Hábitos sexuales de los migrantes temporales mexicanos a
los Estados Unidos. Prácticas de riesgo para la infección por VIH. In M. Bronfman (Ed.), SIDA
en México. Migración, adolescencia y género. Información Profesional especializada (pp. 3–
89). Mexico: Consejo Nacional para la Prevención y Control del VIH/SIDA.

Bronfman, M., Sejenovich, G. & Uribe, P. (1998). Migración y SIDA en México y América
Central. Serie Ángulos del SIDA. Mexico: Consejo Nacional para la Prevención y Control del
VIH/SIDA.

Chiarotti, S. (2003). La trata de mujeres: sus conexiones y desconexiones con la migración y los
derechos humanos. Serie Población y Desarrollo, 39. Santiago de Chile: CELADE/CEPAL.

Comisión Económica para América Latina y el Caribe (2006). Migración Internacional, Derechos
Humanos y Desarrollo. Síntesis y conclusiones. CEPAL. http://repositorio.cepal.org/bitstream/
handle/11362/4206/1/S2006047_es.pdf. Accessed 25 Jun 2014.

Consejo Nacional de Población (2014). Anuario de migración y remesas. México 2014. Mexico:
CONAPO, Fundación BBV BANCOMER, A.C.

De La Fuente, R. (1979). El ambiente y la salud mental. Salud Mental, 2(1), 6–9.
Foladori, G., Moctezuma-Longoria, M., Márquez, H. (2004). La vulnerabilidad epidemiológica en

la migración México-Estados Unidos. Migración y Desarrollo, 3, 19–44.
Gómez-Tagle López, E. (2004). Migración internacional, explotación laboral y trata de blancas en

el siglo XXI. Revista Venezolana de Ciencias Sociales, 8(2), 193–212.
Hernández-Rosete, D., Sánchez-Hernández, G., Pelcastre-Villafuerte, B., Juárez-Ramírez, C.

(2005). Del riesgo a la vulnerabilidad. Bases metodológicas para comprender la relación entre
violencia sexual e infección por VIH/ITS en migrantes clandestinos. Salud Mental, 28 (5), 20–
26.

Macías, G. (2002). La recurrencia de los eventos migratorios como factor de riesgo para la
manifestación de enfermedades de transmisión sexual. Master Thesis. Tijuana: El Colegio de la
Frontera Norte.

Magis, C., Del Río, A., Valdespino, J.L., García, M. de L. (1995). Casos de SIDA en el Área Rural
en México. Salud Pública de México, 37(6), 615–623.

Moya, J. & Uribe, M. (2007). Migración y Salud en México: Una aproximación a las perspectivas
de investigación: 1996–2006. Organización Panamericana de la Salud. http://www.biblioteca.
cij.gob.mx/Archivos/Materiales_de_consulta/Drogas_de_Abuso/Articulos/migracion45.pdf.
Accessed 10 Sept 2014.

Organista, K.C. (2004). Culturally and socially competent HIV prevention with Mexican Farm
workers. In R.J. Velásquez & L.M. Arellano (Eds.), The handbook of Chicana/o psychology
and mental health (pp. 353–369). EEUU: McNeill, Brain W.

8 International Migration as a Trigger for Risks in Mental Health 109

http://repositorio.cepal.org/bitstream/handle/11362/4206/1/S2006047_es.pdf
http://repositorio.cepal.org/bitstream/handle/11362/4206/1/S2006047_es.pdf
http://www.biblioteca.cij.gob.mx/Archivos/Materiales_de_consulta/Drogas_de_Abuso/Articulos/migracion45.pdf
http://www.biblioteca.cij.gob.mx/Archivos/Materiales_de_consulta/Drogas_de_Abuso/Articulos/migracion45.pdf


Pérez-Islas, V., Diaz-Negrete, D.B., Arellanez-Hernández, J.L. (2004). Impacto de la emigración
del padre en la conyugalidad y parentalidad en familias de jóvenes usuarios de drogas
(Informe de Investigación 04–06). Mexico: CIJ.

Salgado de Snyder, V.N. (1990). Estrés psicosocial en la mujer migrante y su relación con malestar
psicológico. In Asociación Mexicana de Psicología Social (Ed.), La psicología social en
México III (pp. 51–55). Mexico: AMEPSO.

Salgado de Snyder, V.N. (1991). Las que se van al Norte y las que se quedan: el estrés y la
depresión en las mujeres migrantes y en las no migrantes. Anales del Instituto Mexicano de
Psiquiatría, 153–159.

Salgado de Snyder, V.N. (1992). El impacto del apoyo social y la autoestima sobre el estrés y la
sintomatología depresiva en esposas de migrantes a los Estados Unidos. Anales del Instituto
Nacional de Psiquiatría, 83–89.

Salgado de Snyder, V.N. (1996). Problemas psicosociales de la migración internacional. México.
Salud Mental, 19, 53–59.

Salgado de Snyder, V.N. (1998). Migración, sexualidad y SIDA en mujeres de origen rural: sus
implicaciones psicosociales. In I. Szasz y S. Lerner (Eds.), Sexualities in Mexico: Some
Approximations From the Social Science Perspectiva (pp. 155–71). Mexico: El Colegio de
México.

Salgado de Snyder, V.N., Cervantes, R.C., Padilla, A.M. (1990). Migración y Estrés
postraumático: El caso de los mexicanos y centroamericanos en los Estados Unidos. Acta
Psiquiátrica y Psicológica de América Latina, 36(3–4), 137–145.

Salgado de Snyder, V.N., Díaz, M.J., Maldonado M. (1996). AIDS: Risk behaviors among rural
Mexican women married to migrant workers in United States. AIDS Education Prev, 8(2),
134–142.

Sánchez-Huesca, R. & Arellanez-Hernández, J.L. (2009). Adolescentes migrantes repatriados de
Estados Unidos. Análisis de factores psicosociales de la migración y consumo de drogas con
perspectiva de género. Mexico: DIF/CIJ.

Sánchez-Huesca, R. & Arellanez-Hernández, J.L. (2011). Uso de drogas en migrantes mexicanos
captados en ciudades de la frontera noroccidental México-Estados Unidos. Revista de Estudios
Fronterizos, 12(23), 9–26.

Sánchez-Huesca, R., Arellanez-Hernández, J. L., Cielo-Meléndez, D.B. (2007a). Uso de drogas y
factores asociados en migrantes a Estados Unidos captados en la Frontera Nororiental
(Informe de investigación: 07–08). Mexico: CIJ.

Sánchez-Huesca, R., Arellanez-Hernández, J.L., Cielo-Meléndez, D.B. (2007b). Consumo de
drogas en Niños y Adolescentes migrantes a Estados Unidos captados en la Frontera
Nororiental (Informe de investigación: 07–09). Mexico: CIJ.

Sánchez-Huesca, R., Arellanez-Hernández, J.L., Ramón-Trigos, E.M. (2006). Estudio compar-
ativo del consumo de drogas en menores migrantes y repatriados captados en Tijuana,
Mexicali, Nogales y Ciudad Juárez (Informe de Investigación: 06–15). Mexico: CIJ.

Sánchez-Huesca, R., Arellanez-Hernández, J.L., Cielo-Meléndez, D.B., Ramón-Trigos, E.M.
(2008). Consumo de drogas en adolescentes migrantes a la frontera norte y Estados Unidos
captados en la frontera noroccidental. Mexico: CIJ/DIF.

Sánchez-Huesca, R., Arellanez-Hernández, J.L., Pérez-Islas, V., Rodríguez-Kuri, S.E. (2006a).
Estudio de la relación entre consumo de drogas y migración a la frontera norte de México y
Estados Unidos. Salud Mental, 29(1), 35–43.

Sánchez-Huesca, R., Arellanez-Hernández, J. L., Ramón-Trigos, E. M., Ortiz-Encinas, R. M.
(2009). Consumo de drogas en niños y adolescentes migrantes a Estados Unidos. In G.C.
Valdéz-Gardea (Ed.), Achicando futuros, actores y lugares de la migración. Mexico:
COLSON.

Sánchez-Huesca, R., Pérez-Islas, V., Arellanez-Hernández, J.L. (2007). Relación entre Migración
y Consumo de Drogas en Mujeres del Estado de Michoacán (Informe de Investigación: 07–
05). Mexico: CIJ.

110 J. L. Arellanez Hernández



Sánchez-Huesca, R., Pérez-Islas, V., Arellanez-Hernández, J.L. (2008). Mujeres migrantes en
retorno del estado de Michoacán y consumo de drogas (Informe de Investigación: 08–11).
Mexico: CIJ.

Sánchez-Huesca, R., Pérez-Islas, V., Rodríguez-Kuri, S.E., Arellanez-Hernández, J.L.,
Ortiz-Encinas, R.M. (2006b). El consumo de drogas en migrantes desde una perspectiva de
género. Un estudio exploratorio. Revista Región y Sociedad, 18(35), 131–164.

Secretaría de Salud (2002). Programas de acción: Migrantes “Vete Sano Regresa Sano”. Mexico:
SSA.

Secretaría de Salud (2008). Programa de acción específico 2007–2012. Salud del Migrante. Dirección
General de Relaciones Internacionales. https://www.ssaver.gob.mx/transparencia/files/2011/11/
Programa-de-Acci%C3%B3n-Espec%C3%ADfico-2007-2012-Salud-del-Migrante.pdf. Accessed
9 Jan 2012.

Trigueros, P. & Rodríguez, J. (1988). Migración y vida familiar en Michoacán. In G. López (Ed.),
Migración en el occidente de México (pp. 201–232), Morelia: El Colegio de Michoacán.

8 International Migration as a Trigger for Risks in Mental Health 111

https://www.ssaver.gob.mx/transparencia/files/2011/11/Programa-de-Acci%C3%B3n-Espec%C3%ADfico-2007-2012-Salud-del-Migrante.pdf
https://www.ssaver.gob.mx/transparencia/files/2011/11/Programa-de-Acci%C3%B3n-Espec%C3%ADfico-2007-2012-Salud-del-Migrante.pdf


Part II
Environment and Disasters



Chapter 9
Intervention and Security Strategies
for Persons with Disabilities in Emergency
and Disaster Situations

Iris W. Cátala Torres

Abstract A natural disaster represents a situation of threat or danger that influ-
ences the vulnerability of the human being. The effects of natural disasters result in
a rise in mortality, morbidity and disability rates that severely impact the affected
country. The vulnerability caused by a natural disaster promotes a state of sus-
ceptibility to loss, damage or injury, and people with disabilities are considered the
most vulnerable population. This is particularly relevant when it comes to pro-
tecting those most disadvantaged in emergency situations. Moreover, emergency
services are put to the test when it comes to caring for disabled people. In order to
minimize risks and prevent damage, it is important to make studies that deeply
address the specific needs of this population. Taking care of vulnerable victims in a
disaster, such as people with disabilities, is an issue that illustrates our evolution as
a society in the provision of services and the consideration of human rights.

Keywords Vulnerability � Natural disasters � Psychosocial intervention
People with disability

9.1 Introduction

A natural disaster can be defined as a sudden ecological disruption that exceeds the
capacity adjustment of the affected community and requires immediate assistance
(World Health Organization 1980; Lechat 1979). Natural disasters include earth-
quakes, landslides, tsunamis, floods, hurricanes, volcanic eruptions and droughts
(Lechat 1979). A disaster represents a situation of threat or danger that influences
the vulnerability of the human being and has consequences in terms of damage, loss
and interruption of daily activities. These impacts can be so extensive that it is
impossible for affected people to have sufficient mechanisms to recover effectively
(Wisner et al. 2012).
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The vulnerability caused by a natural disaster promotes a state of susceptibility to
loss, damage or injury. Characteristics reflected in a person, in a group and in situ-
ations adversely influence their ability to anticipate, adjust, resist and recover from
the impact of a disaster (Wisner et al. 2004). The population is vulnerable to a natural
phenomenon when it is susceptible to damage and has difficulty recovering from it.

Vulnerability to disasters depends on the type of event (hurricanes, flash floods,
landslides and earthquakes), the physical characteristics of the affected area, and the
social, cultural, psychological, demographic and economic characteristics of the
population (Britton 1987). People with disabilities, children and the elderly are
considered the most vulnerable in an emergency or disaster situation. This is par-
ticularly relevant when it comes to protecting the most disadvantaged and vul-
nerable populations in emergency situations (Barile et al. 2006).

The effects of natural disasters result in a rise in mortality, morbidity and dis-
ability rates that severely impact the health of the affected country. Similarly,
emergency response and disaster recovery and mitigation efforts related to dis-
abilities are put to the test (Reinhardt et al. 2011). Natural disasters have a sig-
nificant impact on populations with spinal cord related disabilities, severe brain
trauma, amputations, fractures, and injury to the nerves of the peripheral nervous
system (Eldar 1997). Similarly, people suffering from conditions related to mental
health, including anxiety, depression, post-traumatic stress, and others are affected
(Fan et al. 2011; Yun et al. 2010). Because of natural disasters, people with acute
disabilities may also experience exacerbations of pre-existing chronic conditions
(Chan/Griffiths 2009; Chan/Sondorp 2007).

In the International Classification of Functioning, Disability and Health (ICF) of
the World Health Organization, disability is defined by the interaction between
people who have a disease (e.g. cerebral palsy, Down’s syndrome and depression)
and personal and environmental factors (WHO 2013). The Convention on the
Rights of Persons with Disabilities (CRPD) aims to ‘promote, protect and ensure
the full and equal enjoyment of all human rights and fundamental freedoms for all
persons with disabilities, and promote respect for their inherent dignity’ (WHO
World Disability Report 2011).

9.2 Empirical Data on the Conditions that Reveal
the Most Attention Within the Spectrum
of Vulnerability to Disasters

According to the World Health Survey, about 785 million people aged 15 and over
(15.6%) live with a disability, while the World Morbidity Burden project estimates
a figure close to 975 million (19.4%). The World Health Survey indicates that of the
estimated total of persons with disabilities, 110 million (2.2%) have very significant
difficulties of functioning, while the World Morbidity Burden amounts to 190
million (3.8%) people with ‘severe disability’ (the equivalent of disability
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associated with conditions such as quadriplegia, severe depression or blindness)
(WHO 2011).

Some research suggests that more than one-third of adults and children affected
by a disaster suffer from post-traumatic stress disorder after the event (Norris et al.
2002; Vernberg et al. 1996). After disasters, there is an increase in the risk of
developing problems such as substance abuse, anxiety and depression, as well as
issues with adjustment, interpersonal relationships, vocational difficulties and long-
term physiological changes that are subsequently related to an increase in health
problems and suicide (Norris et al. 2002). Studies have reported an increase in
respiratory, gastrointestinal, and cardiovascular symptoms five years after a natural
disaster (Logue et al. 1981; Katsouyanni et al. 1986).

Some epidemiological data on physical and emotional damage caused by natural
disasters indicate that the incidence of morbidity and mortality due to disasters is
highly variable and depends on several human and environmental factors
(Armenian et al. 1997; Centre for Research on the Epidemiology of Disaster 2011).
Earthquakes in the Republic of China from 2000 to 2009 resulted in 387,829
injured and 87,947 people killed (CRED 2011). Similarly, a high percentage of
people affected were injured (4.4%) or died (2.5%) in the earthquake in Armenia in
1988. In turn, data from the Haiti earthquake in 2010 revealed that about 300,000
people (8.8%) were injured and 222,570 (6.5%) died out of a total of 3,400,000
people affected. In terms of data from natural disasters in the United States of
America, from 2000 to 2009, 523 people were injured (1.7%) and only three deaths
were reported (CRED 2011).

Consequently, disability in developed regions is relatively poorly studied. The
major types of disabilities documented in the wake of a natural disaster include
traumatic brain injury, limb amputation, fractures and trauma to the nerves of the
peripheral nervous system (Li et al. 2009; Redmond/Li 2011). Damage considered
minor includes conditions such as foot and leg inflammation, limb pain, tendonitis,
ulcer infections and pain in the skeletal muscle area (Bai/Liu 2009; Centres for
Disease Control and Prevention 2011).

9.3 Pre-existing Conditions

People with pre-existing physical disabilities and others with chronic physical or
mental conditions, whether young or old, are at risk of additional comorbid condi-
tions because of a natural disaster. Even when these persons have been safely
evacuated and relocated, the loss of medication, support equipment and support staff
can worsen the condition of this vulnerable population, eventually affecting their
functioning and life quality (WHO 2005; Priestley/Hemingway 2007; Ke et al.
2010). Moreover, these people often find it difficult to meet their basic needs after a
natural disaster, in the absence of adequate transportation and shelter in response
plans at their respective locations (Mori et al. 2007; Chan/Sondorp 2007).
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Similarly, compromising both basic and specialised health care following a
natural disaster increases the risk of medical complications such as infection or
organ failure, which can even cause death (Takahashi et al. 1997; Chou et al. 2004).
According to studies conducted after the Hanshin-Awaji earthquake in 1995, it was
found that the number of deaths of persons suffering from pre-existing physical
conditions was doubled (Osaki/Minowa 1999). In turn, another study found that
after the Taiwan earthquake in 1999, a significant number of deaths were found in
pre-existing moderate physical conditions and the deaths of people with
pre-existing mental conditions doubled (Chou et al. 2004).

9.4 General Aspects in the Principles of Action
in Psychosocial Intervention in Catastrophes

A psychosocial perspective assists in reducing the duration of symptoms caused by
a natural catastrophe (Fernández 2005). Psychosocial care is a community-based
programme that provides basic mental health services in affected countries. This
programme seeks to restore security, independence and dignity to individuals;
promotes resilience in the community; and prevents morbidity for psychiatric
reasons and subsequent social problems (Becker 2007). It is a spectrum of com-
prehensive care that is useful in the short and long term for meeting the needs of
survivors of natural disasters, and that simultaneously provides physical and
emotional support (Becker 2007).

It relates to the emergency support of a psychologist specialised in crisis
intervention, who treats multiple victims. This kind of intervention is characterised
by avoiding traumatisation by taking the victim away from the impact scenario. It
also offers physical security, psychological support such as crisis control, physical
contact when relevant and allows the victim to focus on the present. In addition to
normalising symptoms, the psychologist provides information about what has
happened and helps sort the traumatic experience and aftermath (Robles/Medina
2002).

According to the WHO (2012), the three basic principles of action in psy-
chosocial intervention are: to observe, to listen and to connect. These principles
serve as a guide when contemplating and approaching a crisis situation, to reach out
to those affected and to understand their needs and bring them into contact with
practical support and information. The following are some examples describing the
principles proposed by WHO (2012):

1. Observe:
Check security.
Check for people with obvious urgent basic needs.
Check for people who have severe distress reactions.
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2. Listen:
Address those who may need help.
Ask what people need and what worries them.
Listen to the people and help them calm down.

3. Connect:
Help people solve their basic needs and have access to services.
Help people cope with problems.
Give information.

Reunite the affected people with their loved ones and social support networks.
As part of the psychosocial intervention, it is important to distinguish between

adequate and inadequate interventions. This provides effective help that promotes
high levels of recovery in the disaster-affected person. According to the WHO
(2012), the adequate and inadequate aspects in a psychosocial intervention in
catastrophes are:

Adequate aspects in a psychosocial intervention:

– Try to find a quiet place to talk, minimising outside distractions.
– Respect privacy and maintain the confidentiality of the story.
– Stand close to the person but keep the appropriate distance according to age,

gender and culture.
– Let the person know that you are listening.
– Be patient and stay calm.
– Offer specific information if you have it. Be honest about what you know and do

not know.
– Give the information in a way that the person can understand; that is, in a simple

way.
– Let them know that you understand how they feel and regret their loss and what

happened to them, such as being homeless or losing a loved one. ‘I am so sorry.
I imagine this is very sad for you.’

– Let them know you recognise their strengths and the way they are helping
themselves.

– Leave room for silence.

Inadequate aspects in a psychosocial intervention

– Do not pressure the person to tell their story.
– Do not interrupt or rush the person telling his/her story.
– Do not touch the person if you are not sure that it is appropriate.
– Do not judge what they have done or failed to do or their feelings.
– Do not say things like ‘You should not feel this way,’ or ‘You should feel lucky

for being a survivor.’
– Do not make up things you do not know.
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– Do not use excessively technical expressions.
– Do not tell the story of another person.
– Do not talk about your own problems.
– Do not make false promises or give false reassuring arguments.
– Do not think or act as if you have to solve all of the person’s problems in his/her

place.
– Do not take away their strength, their sense of being able to take care of

themselves.
– Do not talk about other people in negative or derogatory terms (for example by

calling them ‘crazy’ or ‘disorganised’).

Disasters such as Hurricane Katrina in 2005 provided the emphasis of urgency on
the need for workers to receive specialised training to assist people with a variety of
disabilities during emergencies. People with different types of conditions and dis-
abilities require different types of assistance (Rowland et al. 2007). As expressed by
the United Nations (2014), ‘persons with disabilities are disproportionately affected
in situations of disaster, emergency and conflict because evacuation measures,
response (including shelters, camps and Food distribution) and recovery are inac-
cessible’ (United Nations 2014).

The negative consequences of natural disasters usually overload society,
including the health system (Kelen et al. 2006), especially in the resource-poor
regions of the world where most natural disasters have occurred (Smith/Petley
2009). Providing rehabilitation services turns out to be limited in the immediacy of
the emergency. However, incorporating concerted rehabilitation strategies for the
vulnerable population can help reintegrate affected people, supporting their families
and promoting their reintegration into society (Reinhardt et al. 2011).

Organisations in charge of providing rehabilitation services face significant
challenges when they reach the disaster area. Even when relocation is effective, staff
should be alert to coordination with other governmental and non-governmental
organisations that are providing services at the same time in the emergency (Wisner
et al. 2012; Rathore et al. 2008; Raissi et al. 2007). As a result, these leading teams
in providing assistance to persons with disabilities should assume the responsibility
of coordinating directly with rehabilitation specialists, initially to ensure appropriate
interventions during the initial emergency, and subsequently to ensure adequate
follow-up (Priestley/Hemingway 2007; Raissi et al. 2007).

It is important not to overlook that sometimes cultural beliefs related to reha-
bilitation and disability limit the impact of services to the population considered to
be vulnerable (Priestley/Hemingway 2007; Raissi et al. 2007). Disability is often
viewed as a condition that limits a person’s ability to be functional (Ingstad 1995).
For example, in several regions of the world where resource scarcity prevails, it is
believed that people with an invariable disability are permanently dependent on
their family or other lifelong supports (Office for the Coordination of Humanitarian
Affairs 2010; Rathore et al. 2011).
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9.5 Management Strategies in Psychosocial Intervention
for People with Disabilities Before Disasters

Literature reflects as a leading subject the matters involved in the preparation before
disasters; namely, the location of people at the time of the crisis, the need to develop
an effective rescue and evacuation plan, and the availability of accessible resources
to enable disaster interveners to do their work effectively (Thompson/Gaviria 2004).
Studies show that the inclusion of the needs and views of people with disabilities in
the stages of disaster response, and especially in planning and preparation, can
significantly reduce the vulnerability of people and increase the effectiveness of
response and recovery efforts (United Nations 2014).

When we work in the care of people with disabilities in the face of a natural
disaster, it is important to know in which phases we can be most effective and offer
help that meets their needs. According to Moeller (1997), there are four phases to
face the disaster: (1) Pre-event, (2) Danger, (3) Response and (4) Recovery.
However, this author considers the pre-event phase as one of the most important
when it comes to the care of persons with disabilities. Accidents and disasters are
anticipated during this phase; planning for the response to the emergency by the
designated organisations is carried out, as well as the identification of essential
resources, assistance equipment and specialised staff. Also, before the event, such
planning focuses on identifying the disabled population within the community. In
brief, the pre-event phase is a critical phase for the care team to design guidelines
for the creation of training aimed at assisting people with disabilities in the event of
disasters or catastrophes (Moeller 1997).

Likewise, the WHO (2005) emphasises post-disaster actions. By way of
instruction, it recommends the following attention factors in both the acute and
reconstruction phases:

I. Acute phase (usually six to twelve weeks after the disaster)

1. Identify injured people and provide the health care needed to protect life and
reduce the future development of a disability or impairment.

2. Carry out a registry and monitoring of the people affected by a disability.
3. Provide care to people who already have a disability at the time of the

disaster or event.
4. Implement curative therapies and interventions to prevent the development

of another condition.
5. Work collaboratively with rehabilitation-orientated psychosocial interven-

tion staff to prevent future complications and provide the community with
the necessary resources to reduce risk.

6. Transfer people with disabilities to referral centres (if they exist) that have
better rehabilitation facilities.
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7. Establish a multidisciplinary team or helm group to develop plans that meet
long-term rehabilitation needs, taking into account the resources available
within the socio-economic environment of the country affected by the
disaster.

8. Provide psychosocial intervention to the disabled person and his/her family.

II. Reconstruction phase (from the beginning of the fourth month onwards)

1. Identify people who are likely to suffer from short- or long-term disabilities
caused by or developed after the disaster.

2. Carry out a needs assessment of people with disabilities.
3. Conduct an assessment of existing resources and other community options

for working with the issues of people with disabilities.
4. Carry out programmes focused on rehabilitation.
5. Develop the necessary infrastructure for the implementation of health ser-

vices such as medicine in rehabilitation, specialised therapies and assistance
equipment.

6. Initiate community-based programmes to ensure that people with disabilities
have equal access to all their basic needs and are treated fairly.

7. Use the Universal Design as a reference for the creation of projects for the
population with disabilities.

Additionally, people with disabilities or other special needs often have particular
requirements that require more detailed planning in the event of a disaster. The
State Emergency Management Agency of the United States of America/the
American Red Cross (2009) consider the following measures important when
making preparations for people with disabilities:

1. Know what to do in the event of power outages and injuries. Learn how to
connect and turn on an emergency generator for medical equipment.

2. Consider getting a medical alert system that will allow the person with dis-
abilities to call for help if they are immobilised in an emergency.

3. If the disabled person uses an electric wheelchair or battery-operated vehicles,
have a manual wheelchair as a reserve.

4. Teach the people who may have to help a person with a disability in an
emergency how to handle the equipment.

5. Find a suitable place to store the reserve equipment (of mobility, medical, etc.)
in the house of a neighbour, the school or place of work.

6. Plan that more than one member of the personal support network will assist the
person with a disability in an emergency.

7. If those who care for people with disabilities belong to an agency, sk if the
agency offers special services in case of emergencies.

8. If the person is visually impaired, deaf or hard of hearing, plan ahead of time for
someone to transmit essential emergency information in the event that radio or
television do not work.
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9.6 Dignified Treatment and Consideration for People
with Disabilities

According to Corporación Gestión Ecuador/USAID United States (2010), disability
refers to the limitations, impairments or difficulties that a human being has to
perform certain ‘normal’ daily activities due to the alteration of his physical,
auditory, visual, or intellectual functions. Disability can be acquired or congenital,
temporary or permanent; it can also occur due to environmental constraints such as
barriers and non-equalisation of opportunities. It is important to note that people
with some type of disability are still people. Using terms such as ‘disabled’, ‘im-
paired’, ‘disabled people’, ‘blind’, ‘deaf’, among others, is not an appropriate way
to refer to this population. Attending to people with disabilities and, even more,
their inclusion in social development processes implies adopting a work approach
focused on everyone’s right to be treated with dignity. In interventions it is
important to emphasise the dignified treatment of people with disabilities by taking
into account the following considerations (Corporación Gestión Ecuador/USAID
United States 2010; OPPI 2009):

1. People with disabilities deserve the same treatment as people without
disabilities.

2. It is important to be patient and keep calm when you want to help a person with
a disability in an emergency.

3. To refer to people with disabilities you should use their names.
4. In the event of an evacuation and removal, the person with the disability and his

or her relatives must be informed about the staff in charge of the shelter.
5. Within a shelter, greater attention should be given, if possible, to people with

disabilities who present greater difficulties.
6. As far as possible, adapt the infrastructure of the shelters so that they are

accessible to people with disabilities.
7. Speak directly to the person, not his or her companion, a third person or

interpreter.
8. Whenever you are introduced to a person with a disability, give him or her your

hand.
9. When a visually impaired person is present, identify yourself and identify your

companions.
10. If you offer help, wait for it to be accepted. Then listen, wait and act according

to the instructions given by the person with a disability.
11. Treat adults as adults. Do not minimise their cognitive skills.
12. Do not lean or lie in the wheelchair or motorised car of a person with a

disability. Remember that most of these people consider these instruments as
extensions of their body.

13. Listen carefully when talking to people who have speech or communication
problems; always wait for them to finish talking.
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14. Stand at the same level as the person you are talking to if he/she is in a
wheelchair, so that you can make eye contact.

15. When you talk to a person with hearing disabilities, touch them lightly on the
shoulder or call their attention by moving their hand.

The following support techniques in the intervention with people with disabil-
ities (Corporación Gestión Ecuador/USAID United States 2010) are presented
below:

1. Ask people with disabilities for information to manage the assistance. The
information provided is essential to make an appropriate intervention.

2. Do not mistreat, misuse or make jokes about the assistance devices of people
with disabilities.

3. Not all technical aids are necessary in case of an emergency. However, tech-
nical aids such as wheelchairs, goggles, canes, walkers and crutches are the
most used and recommended to have accessible at the time of emergency.

4. It is important that the person with disabilities carries his/her identification
documents as well as the medication prescribed for the management of the
emergency.

5. Speak clearly and in plain language to the person with a disability. Provide
clear instructions.

6. When the person with disabilities and his/her family are in a shelter, it should
be explained where they are, emphasising where location, the estimated stay
time and the follow-up plan while living together.

7. Provide safety and procedure recommendations. Give the people who are close
by an introduction on the proper treatment and handling of the persons with
disabilities.

8. When preventive actions such as drills are carried out, instruct the families of
people with disabilities or the people with disabilities on the preparation rec-
ommendations and the emergency or disaster actions.

9. A registry of homes of persons with disabilities should be available; if possible,
carry out a census to be used as an up-to-date resource to support transportation
and mobilisation.

10. If you do not know how to move the person with disabilities and he/she is not at
risk, it is best not to move him/her immediately.

11. It is important to exercise caution when mobilising a person with a disability, so
as not to cause any harm to the person or his or her technical assistance.

9.7 Final Considerations

We have argued that the events brought about by natural disasters have a significant
impact on the population with disabilities. At the same time, intervention and
mitigation responses to these circumstances are a reason for constant evaluation,
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given the different needs of different population sectors. This is manifested in the
immediacy of the onset of a disaster, affecting at the time populations with dis-
abilities and scientific data that sustain an increase in adverse health symptoms in
post-event years. This invites the design of programmes focused on the
post-disaster stage, to address the physical and emotional sequels experienced by
the population with disabilities due to the natural disaster.

It is important to consider making studies that deeply address the particular
aspects of the disability and the specific needs of the population that suffers it. This
is with the intention of preventing risk and damage, addressing directly people with
disabilities. An intervention lacking these aspects makes it difficult for the affected
person to face the disaster and react appropriately before, during and after the
disaster. Similarly, it is necessary to train support staff to avoid generic consider-
ations and prepare them for varied and specialised care in the management of the
variety of conditions faced by people with disabilities.

We have emphasised that a psychosocial perspective intervention takes the lead
in providing assistance in disaster situations. It is focused on the community and
considers multicultural aspects at population level. It also seeks a balance between
providing security and promoting self-efficacy, independence and incorporation
into society, moving away from inappropriate interventions in a time of high
vulnerability.

It is vital to take into account the following major care aspects with regard to
attending to people with disabilities: (1) Focused coordination of services between
organisations that provide direct attention; (2) Weighting of cultural beliefs related
to the disability, as these may limit appropriate care; (3) Development of effective
security, rescue and evacuation plans; and (4) Accessibility of resources available
for an effective intervention.

Caring for vulnerable victims in a disaster, such as people with disabilities, is an
issue that illustrates our evolution as a society in the provision of services and the
consideration of human rights. Responsible and effective action by aid groups
promotes safety and dissipates ambiguities regarding the particular needs of this
population. Efficient use of strategies in rehabilitation and psychosocial intervention
not only strengthens a health system, it also facilitates optimal post-disaster
recovery and reintegration of this population into society, thus preventing victim-
isation. Delays in providing emergency assistance can reduce the effectiveness of
post-disaster treatment, leading to multifactorial problems.

It is imperative to promote a learning culture that includes prevention, inter-
vention and post-intervention aspects during disasters and emergencies. Added to
this is the preparation to address the population with disabilities which must provide
specialised care corresponding to all stages of the disaster. This makes it possible to
consult more people who, because of their roles, have the experience and expertise
to develop, strengthen and implement an effective plan, in tune with the needs of
the country’s different sectors. This plan must include the input of people with
disabilities, as they are a valuable source of reference during the design of specific
strategies, and because this consideration is nothing more than providing a space for
inclusion, promoting universal design.
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Significant progress has certainly been made with regard to the dignified treat-
ment of the population with disabilities, but we need to continue working on
awareness-raising when providing services to people with disabilities. Being aware,
flexible and actively listening facilitates adequate identification of the population’s
urgent needs. Respect for human dignity, recognition of limits to issues of difficult
management and progress towards affordable alternatives which address adverse
situations with integrity, security and effectiveness all make sense when providing
services during emergencies and disasters.
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Chapter 10
Social-Individual Behaviour Problems
Regarding Early Warning Systems
Against Disasters

Jesús Manuel Macías

Abstract This chapter addresses the relationship between early warning systems
(EWS) and collective behaviour in Mexico, trying to establish a balance in their
integrated meanings. It makes observations on how to understand EWS and
introduces the subject of collective behaviour as a privileged thematic area in social
sciences. It also introduces some elements to help clarify certain terms arising from
theories about the social and individual behaviour that has governed the scope of
EWS. It concludes that the design, configuration and operation of all existing EWS
in Mexico should be reviewed to at least seek to reconcile these systems with
the standards recommended by the International Strategy for the Reduction of
Disasters.

Keywords Disasters � Collective behaviour � Warning systems
Natural hazards � Social sciences

10.1 Introduction

A clarification to be made at the outset regarding the subject of early warning
systems (EWS) is that, taken in its loosest or broader sense, an EWS can be
interpreted as an individual or collective action to anticipate and warn of an
eventual event, whether it is an unfortunate or negative event or simply a non-
negative but anticipatory event. Austin’s contribution (2004) reflects the range of
topics associated with EWS, for example, in the areas of civil and political crises
and conflicts, humanitarian aid areas or possibilities of epidemic outbreak (ICRC
2009). This chapter refers to EWS that deal with disasters, whether they are
mediated by natural or anthropogenic phenomena.

The intention of this contribution is to show the importance of a resource such as
an EWS and the ways in which it is rendered unusable or underutilised by false
conceptions about the system itself, for instance where insufficient understanding of
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related social phenomena prevails, or where practices of operation induced by
probable lucrative interests, such as technology, intervene. Currently this is not a
minor problem given the increase in communication resources provided by the
Internet and social networks.

The failed implementation of EWSs cannot just be explained as the consequence
of voluntarily or involuntarily ignoring the social aspects that determine its success
or failure, because the bulk of this knowledge has been widely disseminated and
even formalised in international organisations relevant to the United Nations, such
as the International Strategy for Disaster Reduction (UNISDR) and the so-called
Hyogo Framework for Action (HFA). This leads us to observe other current phe-
nomena, such as the fact that some EWSs can incorporate elements like applications
(‘apps’) for cell phones or radios or sirens, electrical and/or electronic devices that
may find asignificant market in the consumption of security or false security.

Early warning systems have principally been adopted and developed because of
their potential to save lives, particularly since the so-called International Decade for
Natural Disaster Reduction (IDNDR) of the UN (Maskrey 1997), subsequently
taken over by the ISDR and projected through the Hyogo Framework for Action.
As Rogers/Tsirkunov (2011a) argue, even the World Bank has placed alert systems
as one of its three pillars in the policies it promotes to reduce disaster risk.1

The introduction and progress of EWS in Mexico has been relatively recent.
They have been developed since the second half of the Nineties. My colleagues and
I suggested the introduction of the EWS against hurricanes in 1999, but before that
we participated actively and critically in what was considered a ‘volcanic warning
system’ with regard to the activity status (semáforo) of the Popocatépetl volcano.
Observing from a distance the way these EWSs have worked allows us to affirm
that their dominant design profile in fact excludes the population at risk and greatly
limits the possibility of incorporating the knowledge produced by the relevant
social sciences to improve its functioning. Therefore, it is not difficult to reprint the
prophetic work of Cassandra of Troy, in anticipation of the eventual failure of these
EWS.

This chapter addresses the relationship between warning systems and collective
behaviour, trying to establish a balance in their integrated meanings. It begins with
some considerations on how to understand EWS and introduces the subject of
collective behaviour as the privileged thematic area in the social sciences, scruti-
nising its relevance and retelling the contributions of the affordable literature,
basically dominated by North American authors.

It also contributes some elements intended to clarify certain terms arising from
theories about the social and individual behaviour that has governed the scope of
EWS. We return to the point of dominance of American sociology, in order to
highlight both its conceptual weaknesses and the useful and necessary inputs for the
adequate functioning of the EWS.

1The other two pillars are critical infrastructure and environmental buffers.
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The end of the chapter offers an overview of the warning systems in Mexico, as a
preamble to final conclusions.

10.2 What Is an Alert System?

An early warning system, in a more precise sense, can be understood as an
organised set of elements (organisational, technological) and actors (scientists,
officials, etc.) interacting from different levels and functions with a common pur-
pose, which is to save the lives of people who are subject to a potentially destructive
phenomenon, which requires anticipating its appearance and evolution. In recent
years, a consensus proposal has been reached, promoted by UN agencies involved
in the issue of disaster risk, with respect to its composition in four elements,
namely: (a) knowledge of risk; (b) monitoring and alerting services; (c) dissemi-
nation and communication; and (d) responsiveness. The conjunction of interde-
pendent functioning of these elements gives the adjective ‘comprehensive’ to the
alert system and also indicates that these elements are central to people’s well-being
(UNISDR 2006).

Although social science research on problems related to early warning systems is
already over sixty years old, towards the end of the 1990s, specific work began on
analysing the different types of existing warning systems. Perhaps the most
meticulous work has been done by Tierney (2000) at the University of Delaware’s
Disaster Research Centre to contribute a sociological analysis to the problem of
creating a seismic warning system in the state of California. In the review of related
global literature, she found ‘hundreds’ of different types of systems, technologies
and warning devices. A selection of them accounts for forty different types of
systems for various threats. Tierney established nine categories that define their
differences, and which are synthesised into eight for our purposes, namely: (1) the
technologies used to detect threats and their level of reliability; (2) the time needed
to have precision in the forecast or prediction; (3) dependence on human mediation;
(4) types of devices to emit warning signals (audible, visible, sensitive, etc.);
(5) types of communication channels used to broadcast (multichannel or single
channel); (6) familiarity of operators, recipients, institutionalisation of its compo-
nents; (7) siting, buildings, factories, poles, etc.; and (8) goals and objectives
regarding protection behaviour: evacuation of a facility, area or vertical evacuation,
shelter, self-protection, etc.

Parallel to Tierney’s efforts, Sorensen (2000), a recognised specialist in the field,
published a twenty-year advance evaluation of warning systems, although this
assessment was only applied to the case of the United States. The results of their
assessments were critical for their country, because they noticed that the charac-
teristics on the development of the alert systems were very unequal and differen-
tiated, spatially and organisationally. This was reflected in the fact that the
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American population was unequally protected and that, in many cases, they con-
tinued to resent the onslaught of potentially disastrous natural phenomena as
unpleasant ‘surprises’. However, Sorensen (2000) acknowledged progress in pre-
dictions for floods, hurricanes and volcanic eruptions, particularly highlighting the
achievement in public disclosure of hurricane warnings. But he stated that ‘there is
no 100% reliable warning system for any hazard’ (p. 119). He identified some
progress on some issues and stagnation in others, but stressed that that country
would not have been able to develop any comprehensive national strategy for a
comprehensive alert to cover all threats everywhere.

Another effort to recognise the diversity of EWS, its achievements and problems
was the EWS global survey developed by UNISDR and published in 2006. When
effective, EWS have been considered one of the most cost-effective or profitable
disaster prevention measures by the UNISDR (2006) and international financial
agencies, therefore they have received much attention in these instances; conse-
quently, the UNISDR itself developed a number of activities to promote the
widespread implementation of EWS in member countries, and also sought to
establish a ‘global early warning system for all natural hazards based on existing
national and regional capacities’ (p. 5).

This organisation used practically all the structures linked to the UN to carry out
the survey, especially its representatives in the different countries. In the conclu-
sions of this survey, which was interested in understanding the national capacities
and problems surrounding EWS, it was noted that: ‘the weakest elements are related
to the dissemination of alerts and the level of readiness to act’.

Likewise, the causes of these problems were identified as the inadequate degree
of political commitment, weak coordination among the different actors involved
and the lack of public awareness and participation in the development and operation
of early warning systems. However, the survey also found that there are already
many available capacities on which to build a comprehensive global EWS that is
truly effective (UNISDR 2006). The recommendations derived from this survey,
assuming that the ‘people-centred’ EWSs have the four components mentioned
above (risk knowledge, monitoring, diffusion and responsiveness), were as follows:

1. Develop a comprehensive EWS at global level, rooted to existing early warning
systems and capabilities.

2. Build national population-based EWSs.
3. Address the main shortcomings of global early warning capabilities.
4. Strengthen the scientific basis and information for early warning.
5. Elaborate the institutional bases for a global system of early warning.

There is no doubt that there is fundamental consensus on the enormous
importance of EWS. It is clear from the tiny selection of examples mentioned that
efforts to understand their characteristics and status, whether nationally or globally,
have been significant. However, it is important to pause in the case of the ISDR
Global Survey to observe some of the elements of its methodology and results.
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The first thing to note about the survey is that the most relevant social scientists
in the field of alert systems2 are not identified as being involved in the process of
designing questions, making revisions and proposing recommendations, so the
emphasis is on the components of known threats. Attention is drawn, for example,
to the involvement of experts in atmospheric phenomena, but the relevant sociol-
ogists and social psychologists, who have accumulated significant knowledge on
the subject, do not appear to have been consulted; this has resulted in a lack of
balance. What is particularly disturbing is that this could have easily been avoided.

Since the publication of the Global Survey, it is not possible to observe much
progress in the field of EWS, although there are exceptions. A conception such as
that proposed by the aforementioned ‘people-centred’ EWS survey may be key if it
is understood that people are the determining factor in the success or failure of any
EWS, but not if, though widely accepted, it diffuses as a political slogan only.

10.3 Social Sciences and EWSs

There are several resources which look at both the developments of the social
sciences in the field of EWS and its main achievements. Quarantelli (1980) made a
‘box cut’ to clarify what he called a codification of research related to collective
behaviour in evacuations and the relationship with alert mechanisms. He identified
103 relevant papers and discovered that, curiously, they could be divided into two
groups, one ‘people-centred’ and the other ‘organisation-centred.’ That division,
according to Quarantelli, reflected two separate currents that would have gone
practically parallel, ‘they relatively overlap a little,’ he said. He was actually
referring to cutting-edge research results from social psychology versus
research-related problems that address organisation sociology.

The same separation of ‘currents’ had already been noted by Perry (1979) in his
studies on decision-making in evacuation processes. He argued that important
processes in responses to alerts proceed simultaneously at two levels of abstraction
that refer both to the aspects of the individual and to the organisations involved.
Quarantelli found that organisational aspects of evacuation had received more
research attention, at a ratio of about 7 to 4, than aspects of individual behaviour.

It is important to note that, in the Fifties, the impetus for American sociologists
to study the subject of disasters was the US army’s need to know more about social
behaviour in emergencies during the Cold War period, when the military had the
imperative to prepare for the threat of a nuclear attack (Macías 2012). Quarantelli
(1984: 4) pointed out: ‘It is not surprising, therefore, that when social and beha-
vioural scientists began conducting disaster research some 30 years ago, many of

2In the Global Survey document (UNISDR 2006) the names of those involved in the undertaking
can be consulted.
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the studies focused on the issue of disaster warnings and the reactions of potential
victims. This interest has been maintained over the years.’

Later some aspects of the theoretical components related to that dispute will be
considered. The sociology that took the lead in disaster research was identified as
belonging to the ‘Chicago school’; but, according to Ritzer (1997), it experienced a
leadership crisis when its leader then (and creator of the term symbolic interac-
tionism), Herbert Blumer, moved to the University of California at Berkeley.

According to Quarantelli/Dynes (1977), sociology had performed much more
psychological-social than social-organisational research, yet a much greater
social-organisational emphasis was being imposed after the 1950s. Disaster research,
according to the authors mentioned, closely reflected this general picture in the
discipline. Initially, research was conducted primarily at the National Opinion
Research Centre (NORC) at the University of Chicago, where Quarantelli began his
research to later form the Disaster Research Centre at the State University of Ohio,
which moved to the University of Delaware in the early 1980s. In the mid-2000s, in
2006, Dennis Mileti and colleagues at the University of Colorado conducted another
‘coding’ of sociological research related to early warning systems (Mileti et al.
2006a, b), by means of an important effort of bibliographical collection that covered
up to that year. It is a bibliography with a very extensive and comprehensive title:
Bibliography of public communication of risks on alerts for the public response of
protection actions and public education. The following chart (Fig. 10.1) shows the
quantitative aspects of scientific social production, which point to a clear take-off
since the 1950s, reaching their highest levels in the decade 1990–2000, which
coincides with the International Decade for Natural Disaster Reduction (IDNDR),
driven by the UN, but showing a downward trend after that decade.

Fig. 10.1 Numbers of publications on disaster warning 1950–2006. Source Own elaboration with
data obtained from Mileti et al. (2006a)

134 J. M. Macías



The bibliography mentioned then covered almost sixty years of knowledge
production that included works not only by American authors, although it takes into
consideration only literature in English, but also of other countries, with case
studies developed in different places of the world. Theorisation on social and
individual behaviour in the field of EWS was included.

Any definition of the EWS’s reason for existence places the population at risk at
the centre: saving the lives of people and reducing the loss of assets due to the
materialisation of a destructive phenomenon. This implies the necessary existence
of relationships between people to achieve this goal and, from the sociological point
of view, it is about individual relationships within a socially definable collective.
For this reason, the theoretical apprehension of these social relationships is at once
fascinating as well as complex, because it is embedded in theoretical topics that
have been the cornerstone of different interpretations and gnoseological positions
on the matter. The components related to technology (monitoring, communications)
and the forecast of destructive phenomena are very important as parts of the whole
but do not determine the success of the overall operation of EWSs.

Social scientific development related to the subject of EWSs maintains a pre-
eminence in sociology, and, as we know, there is not one ‘sociology’ but several,
that have substantive differences in terms of conceptions and traditions. It is nec-
essary, then, to locate the thematic axes (in this case of both sociology and psy-
chology) in what is called ‘collective behaviour’, and a conceptual delineation. The
designation focus on the notion of social or collective behaviour3 (terms used here
interchangeably) is that both may suggest an ascription to behaviourist currents that
were (in the case of symbolic interactionism) very influential in both sociology and
social psychology. My perspective on these issues coincides with the approaches
that Marx made to relate the capacities of man and the world, and which Ollman
(1975) expresses well as the work of three interconnected processes: perception,
orientation (or behaviour) and appropriation. In this interconnection, perception
necessarily leads to the orientation itself, which gives meaning and structure to
one’s perception (from the very moment in which man perceives something, per-
ceived objects possess a certain order and relative value), at the same time pointing
to one or more routes to where it should direct its future actions. In short, following
Ollman, perception is the immediate contact of the individual with nature; the
orientation, the way in which it comprises that contact; and appropriation, in
general, the use made of it. But in almost all cases, appropriation requires some
‘mediation’ for man’s abilities to join nature. Therefore, the use of the term ‘be-
haviour’ (even ‘perception’) here is suggested to be devoid of that burden related to
some form of ‘behaviourism’. The development of this notion in sociology or social
psychology is not univocal, but has several conceptual proposals, as we will see.

According to Marshall (1996), the study of collective behaviour in sociology is
almost its own disciplinary definition, although a certain parallelism with

3The current uses of these terms are distinguished more as ‘collective behaviour’ in sociology and
‘social behaviour’ in behavioural biology.
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psychology is recognised. My approach to the analysis of these disciplines on the
subject of collective behaviour and EWS, as has been said, goes more with an
assumption of the social and collective in terms of Marx described by Ollman, who
assumes that he is an individual in society. This brief phrase implies many things
and resolves the apparent opposition between the individual and the collective
concerning the effects of behaviour. On the other hand, it is important to note that
this resolution is substantive in the case of EWSs. The relationship between the
individual and the collective must necessarily be taken into account in the
decision-making.

The old argument that divided philosophy—the relationship between con-
sciousness and being—is still observed in social disciplines and in various theo-
retical variations. In the study of disasters, this issue offers guidance on
understanding several of the social phenomena associated with warning systems
and is also central to interpretating the empirical data between Marxist currents and
symbolic interactionism. For example, it was this current that initiated the inves-
tigations related to alert systems with regard to collective behaviour in the United
States. The most outstanding analysis of American sociologists on the problem of
what they call the ‘response’ to alerts4 is, in general, close to the theory of the
emergent norm, one of those that are inscribed in the sphere of collective behaviour.
According to Perry (Perry 1979; Perry et al. 1981), this theory was proposed by
Turner/Killian (1972) as an alternative to the other two recognised in this sphere
(theories of ‘convergence’ and ‘contagion’), because it focuses on the development
of norms defined by a condition that depends on certain circumstances, and because
the expectations it generates as a function of some crisis or change in the social or
psychological environment make the traditional norms inappropriate. In other
words, the emerging norm theory emphasises the parameters and processes by
which a new norm becomes established as the basis of collective behaviour; social
conditions where no rules or instructions have been established promote the
emergence of a new standard.

Perry and other authors (Drabek 1968; Gillespie/Perry 1976; Aguirre et al. 1998;
Dash/Galdwin 2007) make such assumptions that otherwise are very generalised in
other academic texts but also among other empiricist observers of disasters. Drabek
(1968), quoted byPerry (1979: 27), sums it up verywell: ‘In disasters, those actions…
are largely governed by emerging norms rather than by established norms, but norms
after all.’ It goes without saying that this theory is not without discussion. Some
critical and alternative approaches are now suggested. First:

(a) Most of the researchers mentioned—American sociologists who have made the
most relevant contributions to the subject of alert systems and collective
behaviour—understand ‘disaster’ as the moment of the destructive impact, that
is, the disaster is identified with the moment of destruction, the conversion of a

4Generally, the literature mentioned, which is basically in English, refers to the term ‘warning’,
which in Spanish can be translated as ‘alerta’ or ‘advertencia’. The sense in which it is used here is
that of an alert.
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‘normal’ state into a state of damage, etc. In this sense, disaster is an ‘event’ and
therefore the possibility of the emergence of an emergent norm is the condition
of the damage. Diverse contributions have offered an alternative conception of
disaster as a social process and not just a condition that refers to the moment of
destruction. A label sometimes used to describe this process is social disruption
(Macías 1999).

(b) The theory of the emergent norm works by opposing the established ‘traditional
norm’ to an ‘emergent norm’, as if the normative aspects of society were
interchangeable and did not depend on social conditions. However, taking the
arguments of another non-functionalist sociologist, (Poulantzas 1977),
‘emerging norms,’ new or transitional, are not independent of the conditions
that originated the established norms. An alternative argument, which I do not
agree with, is that of the social constructors Berger/Luckmann (2001), who
attribute order, direction and stability to human existence, which is the product
of society. Any temporary rupture of it could not be corrected without the same
social productions.

(c) In the field of the study of collective behaviour, researchers have put ‘disaster’
in the same bag as riots, armed revolutions, etc.; that is, collective actions that
not only respond to different social and contextual-environmental circum-
stances, but have different purposes. Gillespie/Perry (1976) stated: ‘The most
intense and complex situations that facilitate an emerging norm are those like
riots, strikes or outbreaks of violence where the existing social order seeks to be
annulled and opposition is shown in order to implement the intended action of
change.’

In the analysis of several post-impact conditions in disasters of all kinds of
mediating agents, such as hurricanes (Macías/Fernández 1999), floods (Macías
2009), and even anthropogenic mediators such as the gasoline explosion in the
drainage system of Guadalajara in 1992 (Macías/Calderón 1994), what we have
observed empirically is that social or collective behaviour, both of the people
directly affected by the destructive impacts and by those who were indirectly
affected by the destructions and by the human suffering that is witnessed, follows
the demands of solving immediate needs,5 and does not seek to change the social
order or to oppose obstacles to the ‘governability’ of established authority, as is
mistakenly believed. Rather, it has been observed that behaviours follow the same
pattern of reproducing the same social relationships that those affected have
maintained during their existence. Many specific examples can be pointed out in
activities such as the direct rescue of relatives, the search for shelter, life in a
temporary shelter, and recovery activities.

There is another aspect that forces us to exercise caution in the interpretation and
transference of concepts in the field of collective behaviour. This is due to the

5Immediate needs include not only those of a material nature, but also those related to food,
housing, health, and other moral needs, such as the identification of those responsible for the death
of relatives or loss of belongings.
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mistrust of the spatial sense in the theorisation of sociologists: one thing is mass
behaviour (manifestations, marches, massive face-to-face protests), where some-
thing similar to the de-individualisation or soul of the mass may work, the deper-
sonalisation of Le Bon (2007); and another is the behaviour of social organisations
or organised social responses. Disasters, in their moments of destruction, manifest
themselves at different spatial and social scales. I am drawing attention to this point
of the scale of collective behaviour because it is relevant to the topic of EWS, which
I will return to later. An alert population may have tens or thousands or even
hundreds of thousands of inhabitants, and the physical contexts are also variable.
Despite its limitations, the social science literature discussed in this section is useful
with regard to EWS because it shows that people’s behaviour in situations related to
EWS is not linear or ‘automatic’; it is not a stimulus-response relationship, etc., as
assumed by many of the governmental and non-governmental agents that take part
in it. The scholars mentioned have identified the assumptions of these agents as
both generalised and misguided beliefs, and have therefore treated them under the
condescending term of ‘myths.’

10.4 Useful Results of the Knowledge About the Social
Behaviour Before Alert Systems

In 2012, the US National Research Council (NRC 2013) organised a meeting with
experts on early warning systems to highlight the main achievements in that
country. The purpose of this meeting was extended to the search for answers to
certain questions raised by the new social conditions influenced by current tech-
nological developments. These new technological incorporations refer to so-called
‘social networks’ or ‘social media’, and the widespread use of computer simulations
of scenarios at risk and subject to massive alertness.

The substantive conclusions are virtually the same as those reported by the
authors mentioned above. Many of them have been incorporated at international
level in order to establish certain official standards, as can be seen in the UN
International Strategy for Disaster Reduction (ISDR 2006) and in Rogers/Tsirkunov
(2011b), namely:

1. Research using hypothetical scenarios does not faithfully represent the public’s
response.

2. It is necessary to carry out educational activities on the alarm system before an
event.

3. Alerts (messages, artefacts) need to attract the attention of the population.
4. Warned people seek social confirmation before taking protective measures.
5. Messages should contain information that is important to the population.
6. Emergency planning and care bodies should consider the demographic data of

affected populations during the preparation of warning messages.
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7. The development of alert or warning systems should be adequately accessible to
people with disabilities.

8. Alerting and warning is a process, not a single act.

The foregoing is placed at the level of efforts to formalise various aspects of alert
systems. It is important to underline this because it becomes a reference to establish
some guidelines for the developments in progress in Mexico. It is worth noting the
conclusions that consider the changes introduced by the incorporation of techno-
logical facilities in three areas: transmitting artefacts and alert emitters; applications;
and simulations. The common reaction to these new conditions is that they should
be used with great caution against the complex social process of response to alerts.
In addition, it is essential to synthesise the main research findings that are key to
any design or implementation of EWS. The relationship between people at risk and
the contact that warns them of imminent danger forms a process that is, like any
process, sequential. It begins with the reception of the alert (signal, message) and
ends with the response that may be the adoption of protective measures (evacuation,
search for shelter or other form of protection) or the dismissal of the alert, which is
the decision not to act on the warning Between these two extremes of the sequence
(the reception of the alert and the response), there are several stages: belief in the
alert message, confirmation of the alert and an assessment of personal or group
danger, and then making a decision. It should be noted that only in the
decision-making part of this process, which Rohrmann (2000) mentions as the ‘risk
communication’, have seven external variables and seven other internal variables
that people use to process an alert message and make decisions been found. The
authors mentioned in the following Table 10.1 have identified 32 general and
specific factors that affect the process of warning response, including sender and
receiver factors, situational and social contact factors (family, religion, ethnicity,
socio-economic and educational level, age, sex, relationship with the community,
distance and time relationships with respect to the threat, media and alert message).

The sequential parts indicated in the table relate to the individual-collective level
that establishes the warning relationships involved in sending and responding to
EWS.

The design and operation of the EWS are crucial, in order for it to fulfil its
purpose of saving lives and reducing the loss of goods.

To increase the effectiveness of EWS, Sorensen (2000) has established some
guidelines that are generally accepted as essential for good organisation, efficient
coordination and high chances of success.

General principles that facilitate effective organisational coordination and
responses are well defined: (1) all parts of the organisation need to know not only
what they do or should do, but also what the other parties do and must do in case of
emergency; (2) each party needs to know who is responsible for implementing each
procedure. These two principles require organisational and functional integration.
For this, the system itself must (3) have and recognise relationships and
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mechanisms of communication; these organisational arrangements should not be
confined to the system, but must incorporate other systems and external agents
useful in the provision of information. Although the aforementioned requires the
best organisation, experts point out that it is very important (4) to maintain
flexibility.

10.5 Warning Systems in Mexico

In Mexico, there are several formally organised early warning systems, although
with different characteristics in their conceptualisation, components and organisa-
tion. It is not possible, for reasons of space, to go into depth about each and every
one of these systems (the cases of early warning systems for droughts and forest
fires will be omitted), so only some relevant aspects of their main characteristics are
pointed out at a general level.

The earliest warning system of massive potential impact is the Earthquake
Warning System (SAS, in Spanish) that began operating formally in 1991 and
covered only the Mexico City area. The coverage of this system has now been
extended, or replicated, to cover the cities of Oaxaca, in Oaxaca; Acapulco and
Chilpancingo in Guerrero; and Morelia in Michoacán (CIRES 2014). It is an

Table 10.1 Sequence of the response to alerts

Quarantelli
(1983)

Perry (1985) Mileti/Sorensen
(1990)

Lindell/Perry
(1991)

Rohrman
(2000)

Receiving
alert message

Receiving
alert

Listen to the alert Identification
of risk

Reception

Definition of
the situation

Interpreting
the message

Understand the
content of the alert
message

Risk evaluation Attention

Perception or
belief in the
message

Personal risk
evaluation

Believe that the
warning is true and
accurate

Risk reduction Understanding

Social
confirmation
of message

Evaluation of
threat and
protection
activity

Customise alert to
oneself

Protective
response

Confirmation

Other
observations
of the
situation

Response Confirm that the
alert is true and that
others are aware of
it

Acceptance

Protection
response

Respond by taking
a protective action

Retention
realisation

Source Author’s own elaboration
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automated system that links seismic sensors installed on the Pacific Ocean floor
with stations that repeat the signals they emit when they detect an earthquake. These
signals reach the cities mentioned and are received by devices that can retransmit
them in the form of audible signals by various channels, such as electronic mass
media (radio, television) or special radio receivers.

There are several scientific evaluations of this system, which has operated with a
lot of disorganisation and amid a regulatory vacuum that results in a lack of clear
responsibilities regarding the decisions for broadcasting an alert. In fact, the
mechanism that triggers the alert signal is the algorithm that regulates the input and
output signals of the technological system. The political authorities of the Federal
District keep the SAS in an area of uncertainty regarding responsibility for making
the decision to alert. The operation of the SAS has been approved for 23 years and
has had dubious results, mainly because it has not operated in conditions of a really
strong earthquake.

Some evaluations have been made of its functioning, most of them by its authors
and promoters (Lee/Espinosa-Aranda 1998; Espinosa-Aranda et al. 1996, 2009).
I know of only two independent evaluations (Goltz/Flores 1997; Suárez et al. 2009)
that have pointed out several problems that suggest a state of unreliability. Except
for these two independent appraisals, evaluations basically refer to the technological
functioning of the system. The independent evaluations have observed the opera-
tion of the SAS from the perspective of the population that is supposed to be alerted
by this system. They note, in particular, that the SAS arrangements only consider
the population peripherally, seeing it purely as an alert object. So far, no social
knowledge base has been recognised to support such a system under the conditions
of a disastrous earthquake.

The warning system of the Popocatépetl Volcano, known as the ‘Semáforo
Volcánico’ (activity status of the volcano), began to function formally in 1996 as a
result of the eruptive crisis of December 1994 and the expanded monitoring of
different volcanic activity (gases, deformation, earthquakes). The alert system was
designed with two facets, one of an internal character, which links monitoring
scientists with Civil Protection officials. The other facet is the proper ‘semáforo’
(literally a traffic-light), which is the public face alert. The link between these facets
is derived from the volcano symptoms which are codified to correspond with the
Civil Protection organisations and are expressed to the public as colours. The
‘public’ is assumed, in the organisation of the system, as a recipient for evacuation
purposes.

Since the implementation of this system, so called inadequacies have been
identified (Macías 1999) in its organisation, and these shortcomings were corrob-
orated by organised evaluations (Macías 2005) in the results of various intervention
actions of the federal and state governments in Puebla, Morelos and the State of
Mexico, to evacuate communities that are increasingly reluctant to do so. There is,
however, a view that defends its design, observes positive results in forced evac-
uations and, furthermore, recommends it as a replicable alert mechanism worldwide
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(De la Cruz/Tilling 2008). The general design of the Popocatépetl warning system
has been, with greater or less modification, replicated for the case of the Fire
Volcano in Colima (Gavilanes-Ruiz et al. 2009; Gavilanes-Ruiz 2013b), even
though, particularly in Colima, Gavilanes-Ruiz et al. (2009, 2010) identified resi-
dents’ resistance to evacuations, which they interpreted as having no direct relation
to the perception of the threat, but rather to their perception of what they considered
‘risk management.’ The same authors report ‘ignorance of the functioning of
processes that trigger alerts among members of civil protection systems’; they also
identified and corroborated the belief of officials and scientific advisors in the
typical EWS myths already mentioned.

The Early Warning System for Tropical Cyclones (SIAT-CT, in Spanish) began
operating in 2000. Its construction was proposed in 1999 by the Scientific Advisory
Committee of SINAPROC in Social Sciences to the person in charge of the Civil
Protection coordination, who required a proposal to carry out an important action in
disaster prevention during his brief time in office. The disastrous hurricanes Ismael/
Roxana (1995), as well as Paulina (1997), demanded an elementary effort to reduce
the adverse effects of these phenomena (Macías/Fernández 1999). Several working
meetings were organised for the construction of the hurricane EWS (SIAT-CT).

A design centred on the evolution of meteorological systems, supported by
information from the National Hurricane Centre of the United States, was created,
in order to organise the activities of civil protection officials at all levels of gov-
ernment, but the incorporation phase of the population into the system was not
achieved. A sound-logo was also devised for the identification of the alert through
electronic means of mass communication.

The SIAT-CT was actually tested in the case of Hurricane Isidore in 2002, and
had the anticpated effect of significantly reducing the loss of human life, largely
because forced evacuation was used; but these lifesaving effects ceased to be
replicated because of the failure to make adequate provision for the evacuated
population once the alert had been issued. People are less inclined to act on alerts
and if poorly supported shelters are the only accommodation available when they
have evacuated the risk area.

In 2003, the SIAT-CT was reviewed and some of its technical characteristics
were modified: ‘The result was a new version of the SIAT-CT which includes as
main parameters the Saffir-Simpson hurricane scale, the ability of the system to
produce remote rains (measured by the circulation), tropical cyclone arrival time
and, in the event that it is moving away from the national coasts, the distance to
which it is located.’ (Prieto/Oropeza 2007). In the year 2013, with the appearance of
tropical cyclones (Ingrid and Manuel), the failures of the SIAT-CT became evident,
both in its technical and technological arrangements and in the substantive, which is
the communication with and between human beings6 (see Fig. 10.2).

6See: ‘Mayors agree: they received alert but did not know the size of the storms’ In: http://mexico.
cnn.com/nacional/2013/09/26/las-alertas-por-manuel-si-se-emitieron-pero-no-se-dimensionaron.
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Local flood warning systems have been designed by the National Centre for
Disaster Prevention (CENAPRED 2001) in response to the catastrophic floods of
1999 that affected several states of the country, such as Tabasco, Veracruz, Hidalgo
and Puebla. The design of these systems is based on the same logic of most of the
cases treated before, that is, on technological components (precipitation sensors and
current expenditure) that are installed in rivers or streams and send signals that are
processed by computer to calculate the time and distance of the arrival of a flood.
The same system warns Civil Protection officials of the imminent flood. In this
system, it is agreed that local levels of Civil Protection assume the tasks of alerting
the population by conventional means (loudspeakers, home visits, sirens, etc.).
These systems were installed in several regions such as northern Veracruz,
Acapulco, Coahuila, Guerrero and Piedras Negras, among others. However, they
have two major problems. The first is that the population is not considered as a
determining part of the system; the second, that technological devices have lost
their effectiveness due to lack of maintenance.

The National Tsunami Warning System (SINAT in Spanish) was formally
created in 2012, under the Secretariat of the Navy’s ‘operational coordination’. This
system includes several federal government agencies (SEGOB, Secretariat of
Communications and Transportation and the Secretariat of the Navy, in addition to
UNAM, CICESE and the National Seismological Service). A Tsunami Central
Alert is an integral part of the this system. Before its formal creation, CIESAS had

Fig. 10.2 Deaths from tropical cyclones from 1981 to 2013. Source Author’s own elaboration
with data obtained from CENAPRED (2010)
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the opportunity to interact with the main managers of this system7 to try to con-
tribute to a better design, incorporating the social component missing from the
previously discussed alert systems. SINAT is ‘in development’. To date, the con-
struction of the Alert Centre in the Secretariat of the Navy has not been completed,
and the most recent exhibitions of its progress by its immediate supervisors
(Montoya et al. 2013) reflect the exclusive interest in technological arrangements
for seismic monitoring, sea level and mathematical forecasting models. The case of
the earthquake and tsunami of 11 March 2011 that affected Japan, and the eventual
arrival in Mexico of tsunami waves, was a very relevant opportunity to look at the
operation of this alert system. It was accurately analysed by Gavilanes-Ruiz et al.
(2011) in his response in Colima and Southern Jalisco; they observed ‘an efficient
communication flow’ of the danger-detecting part that included a rapid reaction of
federal, state and municipal civil protection systems, but socialisation of the
information still requires a lot of work, and a curious and unusual process of ‘alert
verification’ by unofficial channels was detected by state and municipal authorities.
They also identified that community social organisation and its knowledge are
under-dimensioned by decision-makers.

10.6 Conclusions

I must offer some criticism of the idea that collective behaviour is opposed to
individual behaviour, especially when observed in adherence to social norms
(Muñoz/Vázquez 2002). Collective behaviour sociology offers useful insights when
it discusses the typologies of the masses and behaviours which more or less
demarcate the spatial and social conditions of a community. It is therefore necessary
to revise outdated notions and establish fairer connections with the social phe-
nomena that can be observed in the disaster process.

Many statements found in the sociologists’ literature discussed here are based on
what they call the ‘disaster,’ which refers only to the moment in the disaster process
that corresponds to the disastrous impact of some natural or anthropogenic phe-
nomenon. Ambiguities in the conception of collective behaviour and its transfer to
‘disaster’, when viewed at its moment of destructive impact, generate the impres-
sion that the set of advances is not necessarily applicable to the case of alert
systems.

7For this purpose, a formal session of the Permanent Seminar on Social Vulnerability to Disasters
was organized by CIESAS in 2011 to warn of the importance of understanding the characteristics
of the social groups that this EWS must address. Critical reflections on the SINAT design high-
lighted the autonomous function of component parts and the lack of an integrated approach which
ensured, at the outset, a malfunction extremely recognized by experts in warning systems (Vid.
Mileti/Sorensen 1990). Details of the seminar at: http://ciesas.wordpress.com/2011/06/10/los-
sistemas-de-alerta-contra-desastres-en-mexico-y-su-vinculacion-con-la-poblacion-en-riesgo/.
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On the other hand, other researchers’ observations turn out to be extremely
valuable, for example, the assertions made by Lindell/Perry (1992) that ‘emergency
managers’ or senior managers and operatives of emergency services, as well as
other social and lay actors (authorities), assume that the population at risk (the
masses) is ‘dumb’, without organisational capacity and dependent, (cf. Dynes 1999
and the Model of the three ‘Cs’; Gavilanes-Ruiz et al. 2011), and therefore, in
accordance with this conception,8 treat people as mere objects in the design and
implementation of public policies. The EWSs, in this sense, are deficient since such
disregard for human psychology results in failure to treat people like people.

On the other hand, when EWSs initially communicate with the public, in general
it is in relatively calm circumstances, rather than as a ‘reaction to emergencies’.
This is a fundamental fact that must be kept in mind to distinguish between indi-
vidual and collective action. Certain conditions, such as an imminent volcanic
eruption, will probably generate conditions that, without being understood as
‘calm’, will neither be considered an ‘emergency’. This must be very well identified
by the agents involved in designing, operating and monitoring the alert systems.

The problem posed by the action of an efficient EWS with respect to an
appropriate response of the population can be defined in the following terms:

(1) In general, there will be no communication exchange in crisis conditions
(although there may be circumstances of action in times of crisis or emergency).

(2) It may be that there is an obvious threat, but there may be uncertainty about
whether or when to activate a warning. That is the essential, defining core
problem of the relations of and between EWSs.

(3) EWSs can deal with different sizes of social units, from a family to entire
communities, and also with areas of differing size. This means that a warning
can be an action directed at small communities, or a mass action. It may even be
from or for several individual cases not spatially connected. The differential of
the operation is a subject that demands the flexibility of the organisation in
charge of the EWS.

(4) What is uniform (in organisational and coordination terms) is external action
(whatever the level of intervention of the EWS organisation) to populations at
risk.

Finally, the compelling conclusion is that the design, configuration and operation
histories of all existing EWSs in Mexico should be reviewed to at least seek to
reconcile these systems with the standards recommended by the International
Strategy for the Reduction of Disasters of the UN, and that they incorporate the
results of research carried out in Mexico and other countries.

8‘Cognitive prejudice’, Orbach would say elegantly (2014).
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Chapter 11
Social Networks and Disaster Risk
Perception in Mexico and Ecuador

Eric C. Jones, A. J. Faas, Arthur Murphy, Graham A. Tobin,
Linda M. Whiteford and Christopher McCarty

Abstract We examine social aspects of risk perception in seven sites among
communities affected by a flood in Mexico (one site), as well by volcanic eruptions
in Mexico (one site) and Ecuador (five sites). We conducted over 450 interviews
with questions about the danger people feel at the time (after the disaster) about
what happened in the past, their current concerns, and their expectations about the
future. We explored how aspects of the context in which people live have an effect
on the relationship between risk perception and social network factors. Levels of
risk perception for past, present, and future aspects of a specific hazard were similar
across these two countries and seven sites. However, specific network factors varied
from site to site across the countries, thus there was little overlap between sites in
the variables that predicted the past, present, or future aspects of risk perception in
each site.
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11.1 Introduction

In this study of hazards experienced by people in Ecuador and Mexico, we examine
how the structure and composition of social networks are associated with risk
perception in different affected sites.1 Although insights from social network
analyses are relatively new to disaster and hazard studies—and still unexplored in
the study of risk perception—our effort can be seen to build upon research on the
‘culture of response’ (e.g. Dyer/McGoodwin 1999) that investigates how people in
different places respond differently to similar hazards or disasters. Because there is a
lack of research on social networks and risk perception—especially comparative
research on social networks and risk perception—our study is necessarily
exploratory.

In between inter-societal and individual differences in risk perception, there are
communities that can produce different pressures for individuals responding to
hazards and disasters. We think that there are site differences in the experience of
the same hazard that encourage people to begin to form different senses of risk after
engaging with the hazard, especially when actually faced with a disaster, since
disasters often result in relocation of individuals and/or communities. For this
study, we interviewed relocated and non-relocated populations faced with volcanic
hazards and landslides.

11.2 Social Factors in Risk Perception

People’s relationships have been found to play important roles in individual and
community recovery from disasters (e.g., Hobfoll 2002), which in turn could rea-
sonably be expected to influence risk perception after the experience of disaster. In
a study of many factors of risk perception in a disaster setting, Tobin et al. (2011)
called for further research on social aspects of risk perception. A study in Malawi
on perception of health risks (HIV/AIDS) found that network effects are mediated
by gender, marriage, and geographic region, but generally can be characterised on
the one hand as people seeking information from their networks and, on the other
hand, that having many people in your network concerned about a risk can increase
your own concern with the risk (Helleringer/Kohler 2005). In a short pioneering

1Data collection and management for this project were supported by US National Science
Foundation grants BCS-CMMI 0751264/0751265 and BCS 0620213/0620264. Special thanks to
Brittany Burke and Olivia Pettigrew for editorial support in preparation of this manuscript; to
Fabiola Juárez Guevara, Isabel Pérez Vargas, Brittany Burke, and Audrey Schuyler for their
considerable efforts in the field helping collect data; to Jason Simms for feedback on analytical
procedures; and to research partners at the University of Puebla’s disaster centre
(BUAP-CUPREDER) in Puebla, Mexico and at the National Polytechnic University’s
Geophysical Institute (EPN-IG) in Quito, Ecuador. Preparation of this manuscript was supported in
part by a School for Advanced Research Team Seminar in 2012.
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piece on social networks and risk perception, Scherer/Cho (2003) studied perceived
risks from a hazardous waste clean-up site and found that the strength of ties
between actors predicted similar risk perceptions but did not predict similar atti-
tudes towards a control question about belief in science. Kitchovitch/Liò (2010)
sought to include social network impacts in an existing model of risk perception in
order to study possible reduction in risky behaviours once at least some members of
a social network are made aware of the risks. Regarding network structure, such
studies generally consider only network density and size and the strength of ties
between actors in the network. We have chosen in this chapter to test a number of
theoretically relevant network measures.

Community recovery from disaster depends in part on individuals feeling that
they are part of a strong network and can thus overcome adversity (Hobfoll 2002;
Tobin/Whiteford 2002; Hall et al. 2003; Reissman et al. 2004). However, dense
networks of strong ties might create redundant feedback loops not conducive to the
introduction of new information regarding evolving risk conditions. Relatedly,
when an individual’s network does not include different subgroups, the potential
exists for restrictive norms to limit a person’s choice of how and from whom to seek
help (Avenarius 2003; Unger/Powell 1980; cf. Avenarius/Johnson 2004 as an
example of a disaster study). However, the presence of subgroups in personal
networks might present a vulnerability to opinion leaders in the development of risk
perception. Density, because it is associated with trust within the network (Buskens
1998), but not between individuals from different networks, could be expected to
have a negative association with perceived risk. Our goal in this chapter is to better
understand predictors of risk perception that vary cross-culturally, particularly
social network structure and content.

11.3 Methodology

In the state of Puebla, Mexico, we collected data from April to August 2007 in San
Pedro Benito Juárez (n = 62), and from April 2008 to March 2009 in Ayotzingo
(n = 139). In Ecuador, we interviewed in five sites on western and southwestern
flanks of Mt. Tungurahua between April and December 2009 (with between 30 and
99 interviews in each site; see Table 1). First, we administered a half-hour pre-
liminary socio-demographic survey to a random sample of households in all sites.
The data from this questionnaire were used to establish the distribution and basic
attributes of each reference group and provided the basis for the randomly sampled
individual in each household to which we administered a 90-min well-being and
personal network survey.

Well-being included scales covering economic status and employment status,
mental health, health, and household conditions. Personal networks involved the
interviewee naming several individuals and the interviewee reporting on the rela-
tionships between those people named by the interviewee. We asked participants to
‘Please list the people you know by sight or by name with whom you have had
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contact or could have had contact if you needed to, in the past two years (we would
like you to list 45 names)’ (after approaches recommended by Bernard et al. 1990,
McCarty 2002, McCarty et al. 2000). We then asked the interviewee for basic
demographic information about a randomly chosen pre-selected sequence of 25
individuals named (same 25 numbers on each list of 45), since a random subsample
of *20–30 individuals from the larger list of individuals named by a respondent
(*40–60) provides accurate structural representations or structural measures of a
personal network (McCarty/Killworth 2007; Chris McCarty, personal communi-
cation). Interviewees were also asked to indicate the presence and strength of
interactions between individuals in the random subsample of people they named.

11.3.1 Measures of Dependent Variable of Risk Perception

Data on risk perception were collected by asking respondents if: they were con-
cerned about living where another disaster event could happen (Currently
Concerned); they believe that their life or the lives of their family were in danger
because of a specific disaster event (Perceives Past Threat to Life); another disaster
event could happen during their lifetime (Expects Future Event); and plans for
evacuating if another event occurs (Plans to Evacuate). We also created a five-point
overall risk perception variable that combined these three measures plus desire for
future assistance from an institution in evacuating.

11.3.2 Independent Measures

Site-Based Characteristics: In order to measure the effects of different types of site
in our sample, we developed four different variables to account for site-based
variation in risk perception: (a) urban versus rural; (b) resettled versus non-resettled;
(c) low versus high impact sites; (d) Mexico versus Ecuador.

Non-specified relationships: Our survey employed perceived support measures
in the Provisions of Social Relations Scale—believing that people are really there
for you—including subscales for perceived support from friends (7 items), family
(7 items), and spouse (8 items) (Turner/Marino 1994). We also asked about the
number of close kin living abroad, whether their work/institution or boss helped
them, whether they had a spouse/partner, and whether they had worked outside the
city/region in which they currently live.

Network content: We collected demographic variables for 25 randomly selected
network members (referred to as ‘alters’ in social network analysis) named by each
interviewee after each had first named 45 alters. The interviewee—or focal indi-
vidual—is known as ego in social network research. We calculated the average age,
as well as the percentage of each network constituted by each the following:
females in network, higher/same/lower socio-economic status compared to
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interviewee, bilingual (as a measure of ethnicity), religion, very/somewhat/not close
to ego emotionally, having given and/or received material support, informational
support, emotional support, and work/labour with ego.

Network structure: In addition to the demographic and socio-economic com-
position of each personal network and the incidence of support exchanges in each
personal network, we created ratio measures of network structure. To create net-
works for each of the egos, we asked ego whether each of individuals in the ego’s
network interacted with one another a lot, some or little/none. Delphi-based EgoNet
2.0 (www.mdlogix.com) was used in Mexico and the Java-based EgoNet (http://
sourceforge.net/projects/egonet/) was used in Ecuador to collect and analyse the
data to produce the following measures:

• Components, or the number of sets of alters in which each alter is tied to every
other alter directly or indirectly (where each set is totally disconnected from the
others), is a measure of disconnected subgroups;

• Normalised average degree (i.e., Density), or the mean for all alters of the direct
ties between them and other others, implicates the roles of homogeneity
(everyone knows everyone) but also varied potential paths for transmission of
information and opinion about risk (lots of ways to get from A to B);

• Average betweenness, or the mean for all alters of the proportion of times each
alter lies on the shortest path between all sets of two alters in the network, can
show the importance of bridging or unique paths through a personal network for
influencing aspects of risk perception;

• Degree centralisation, or the extent to which the network has only one or a few
people who know most people, can be important for information/opinion
gatekeeping and influence on the respondent’s risk perception;

• Betweenness centralisation, or the extent to which the network is dominated by
a few alters that lie on the paths to all other alters, can highlight the role of
networks with one or very few unique bridging people that tie together the
respondent’s personal network;

• Isolates, or the number of isolated alters with no ties to any alters in the network,
shows us how fragmentation or disconnectedness in a network is associated with
risk perception;

• Dyads, or the number of times two alters are connected but neither is connected
to any third alter, is another measure of fragmentation.

11.3.3 Analysis

We approached the analysis with an interest in describing differences between sites
in terms of: (1) demographic and contextual factors (Table 11.1); (2) level of
perceived risk (Table 11.2); (3) testing the relationship between contextual vari-
ables and risk perception in each site; (4) testing the relationship between
non-specified relationship variables and risk perception in each site; and (5) testing
the relationship between network variables and risk perception in each site.
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11.4 Sites

We chose study sites in the State of Puebla, Mexico, and the provinces of
Chimborazo and Tungurahua, Ecuador, as two Spanish-speaking Latin American
contexts because of important similarities and differences in their hazard experi-
ences. Besides a general cultural similarity in language and colonial history, a major
difference in context is that Ecuadorians have a much lower expectation of the
capabilities and desirability of intervention by National Guard-type forces, while
Mexicans have seen the intervention by these forces as more normal and acceptable
(at least prior to subsequent government warfare with drug mafias in distant
northern Mexico after our study). However, while principles associated with dis-
asters are common, it is appreciated that no two disaster experiences are completely
alike, plus local hazardous conditions are usually dissimilar. Thus local context
remains an important component of this research.

In Tungurahua and Chimborazo Provinces in Ecuador, we chose to vary the sites
by degree of impact from the eruptions of the strato volcano, Mt. Tungurahua: low
impact involved occasional volcanic ash fall; high impact/evacuated involved
chronic heavy ash fall, occasional rock fall from eruptions, evacuation in 1999, and

Table 11.1 Characteristics of study sites

Site
(Country)

Sample
size

Disaster
impact

Settlement
pattern

Hazard Pop Percent
male/
female

Time
since last
evacuation

Penipe
Viejo (EC)

46 Low, not
evacuated

Urban village Eruption 710iii 50/50 Not
applicable

San Pedro
Benito
Juárez
(MX)

62 Low,
evacuated

Rural village Eruption 3512i 44/56 7 yrs

Pillate (EC) 48 High,
evacuated

Rural village Eruption 193 49/51 3 yrs

San Juan
(EC)

30 High,
evacuated

Rural village Eruption 172 53/47 3 yrs

Pusuca
(EC)

40 High,
resettled

Rural village Eruption 161 48/52 3 yrs

Penipe
Nuevo
(EC)

99 High,
resettled

Urban village Eruption 1405 50/50 3 yrs

Ayotzingo
(MX)

139 High,
resettled;
dozens of
deaths

Urban
neighbourhood

Flood 1609ii 45/55 9 yrs

Source All data based on results from study interviews, unless otherwise noted
iLocal Health Centre Census (2005);
iiLocal Health Centre Census (2008);
iiiINEC (2001)
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Table 11.2 Comparison of study sites in levels of perceived risk, percentage answering yes

Perceives past
threat to life
(%)

Currently
concerned
(%)

Expects
future
event (%)

Plans to
evacuate
(%)

Overall
perceived risk
(0–5)***

Penipe Viejo
(EC)
Urban
Low impact,
not evacuated

56 22 93 71 3.8

San Pedro
Benito Juárez
(MX)
Rural
Low impact,
evacuated

21 40 73 71 3.4

Pillate (EC)
Rural
High impact,
evacuated

77 55 91 84 4.2

San Juan
(EC)
Rural
High impact,
evacuated

70 77 90 79 4.4

Pusuca (EC)
Rural to rural
resettlement
High impact,
resettled

92 45 100 83 4.2

Penipe Nuevo
(EC)
Rural to
urban
resettlement
High impact,
resettled

87 62 88 72 4.2

Ayotzingo
(MX)
Urban
High impact,
resettled

84 80 76 85 4.3

Source The authors
***(Kruskall Wallis; X2 = 37.52, df = 6, p = .000)
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two evacuations in 2006; and high impact with resettlement involved houses
destroyed by lahars, evacuation in 1999, two evacuations in 2006, some temporary
housing for years for some people, and eventually resettlement in 2008. In Mexico,
we chose a minor disaster that involved chronic volcanic eruptions and evacuations
in 1994 and 2000, and a major disaster involving landslides in 1999 that were too
sudden for evacuation and that resulted in resettlement of around 300 households in
2000 (see Table 1). Most of the people from the study sites in both Mexico and
Ecuador are primarily agriculturalists.

Penipe Viejo is the county seat of Penipe County in Chimborazo Province,
Ecuador. Penipe sustained moderate ash fall during major eruptions in 1999 and
2006, and occasional light ash fall in the interim and ensuing periods that caused
minor damage to buildings, crops, roads, and utility infrastructures, as well as pre-
senting some public health risks. Penipe has served as a base of emergency response
operations, and several local buildings were repurposed as shelters. The 2008
resettlement added 285 houses to the township’s previously existing 190 house-
holds. Most Penipeños make a living from small businesses in town (e.g., restau-
rants, stores, trades, etc.) or wage employment in the nearby city of Riobamba.

Penipe Nuevo is a resettlement community of 285 houses built in 2007–2008 by
the Ministry of Housing and Urban Development along with Samaritan’s Purse
(a US-based religious disaster relief organisation) as an extension of the urban
centre of Penipe Viejo. Houses were granted to villagers displaced from more than a
dozen villages after the major eruptions of Mt. Tungurahua in 1999 and 2006.
Though some have sought limited employment in nearby Riobamba and even fewer
have created small businesses in the resettlement (usually small convenience
stores), the majority of the residents of Penipe Nuevo still travel daily to their lands
in the high risk zone.

Pusuca is a resettlement community of 45 households built by the
non-governmental organisation Esquel Foundation approximately 5 km south of
Penipe Nuevo. Resettlers in Pusuca hail from the same villages as those in Penipe
Nuevo. Unlike Penipe Nuevo, each household in Pusuca was provided with a little
over one half hectare of land for agricultural production and/or livestock, and there
are additional communal plots of land for cooperative agricultural production.
Although some resettlers in Pusuca, like those in Penipe Nuevo, have sought wage
employment in nearby cities, agricultural production is the primary economic ac-
tivity of nearly two-thirds of households in Pusuca. Some of them farm in Pusuca,
and many continue to farm in the high risk area from which they were relocated.

Pillate and San Juan are two adjacent villages in Tungurahua Province, of
approximately 40 and 30 households respectively, to the north of Penipe and
directly across the River Chambo from the western flanks of Mt. Tungurahua, well
within the high risk zone. They were evacuated for eruptions in 1999 and 2006 and
suffered immense damage as a result of heavy ash fall, incandescent material, and
tremor-induced landslides. In spite of this damage, approximately 70% of the
former residents of these communities returned to live in and rebuild the villages
after each eruption. Like their neighbours in the northern parishes of Penipe

158 E. C. Jones et al.



County, the productive capacities of their soil and fruit trees have been greatly
reduced by continued chronic ash fall.

San Pedro Benito Juárez is an agricultural village of approximately 850 Nahuatl
and mestizo households that lies on a fracture zone on the south-eastern flanks of
Mt. Popocatépetl, directly west of the city of Puebla, Mexico. The village is also
known for high rates of migration to urban centres in Mexico and the United States.
The village is the closest of its neighbours to the crater of the volcano, although ash
fall and prevailing winds more commonly flow to the east and north-east of the
volcano. An eruption in December 1994 deposited ash over a wide area and led to
the evacuation of San Pedro Benito Juárez and neighbouring villages. In December
2000, Popocatépetl erupted again, more powerfully than before, resulting in a
second evacuation, though many villagers chose to remain (Tobin et al. 2007).

Ayotzingo is a resettlement of just over 300 houses. Families relocated from
various neighbourhoods in the mountain city of Teziutlán (pop. *50,000) after
flooding and landslides destroyed significant parts of the city in 1999. Teziutlán is
located on the eastern slopes of the Sierra Madre approximately 250 km northeast
of Puebla, Mexico. Over 400 people died and over 200,000 lost their residences
(Garcia 2000) along the Mexican Gulf Coast. In Teziutlán, entire sections of the
city were washed away, causing tens of millions of pesos of damage. As part of the
recovery, approximately 350 families were given plots and building materials in
Ayotzingo, a state-funded resettlement community several kilometres away from
town, between four and twelve months after the disaster. (e.g., Norris et al. 2005).

11.5 Results and Discussion

11.5.1 Levels of Risk Perception

Table 11.2 shows the percentages of people answering yes to the four risk per-
ception questions in each of the study sites, and suggests there is some uniformity to
risk perception regardless of rural-urban setting, relocation/non-relocation, and the
country or cultural context, as long as the hazard has had a large impact.
Nonetheless, this does not mean risk perception works in the same way in each
place. Table 11.2 has been organised to put the lowest exposure to risk (from our
perspective) at the top of the table and the highest exposure to risk at the bottom,
with evacuated sites separate from resettled sites. The significant difference between
sites in overall risk in the far right column is likely attributed to the lower risk
perceived in the two least affected sites of Penipe Viejo and San Pedro Benito
Juárez. The three relatively urban sites are the first one in the list and the last two in
the list.

We next evaluated the difference in overall perceived risk (scale 0–5) between
different site types in our sample: (a) urban versus rural; (b) resettled versus
non-resettled; (c) low versus high impact sites; (d) Mexico versus Ecuador (see
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Table 3 in Jones et al. 2013). Urban sites had higher rates of past and present risk
perception than rural sites, though there was no difference for future perspective.
Similarly, resettled sites had significantly higher rates of past and present risk
perception than non-resettled sites, but there was no difference for rates of per-
ception that a future event is likely. High impact sites have higher rates of past and
current risk perception, as well as plans to evacuate, but no difference for expecting
it to happen again. Ecuadorian sites have a higher rate of past and future risk
perception, while Mexican sites have a higher rate of current risk perception. For
the overall perceived risk scale, differences are noted between resettled and
non-resettled sites, low impact and high impact sites, but not between rural and
urban sites nor between Mexican and Ecuadorian sites.

Urban and resettlement sites have higher rates of current risk perception than
their rural and non-resettlement counterparts despite the residents of the urban and
resettlement sites having been spatially removed from the risks they faced in the
past. Both resettlement sites in Ecuador continue to rely heavily on agricultural
production and animal husbandry in the hinterland near or within the volcanic high
risk zone, which could contribute to their comparatively heightened perception of
current risk. Past impact being higher for Ecuador than Mexico could be explained
by the fact that all but one of the five Ecuadorian sites were recently affected and
continue to experience ash fall, but Mexico having a higher rate of current risk
perception may owe to the loss of life that was involved and the high proportion of
the sample that was relocated.

11.5.2 Non-network Measures of Social Factors and Risk
Perception

In general, non-network measures of social support are relatively minor in their
prediction of risk perception (Table 11.3). Being married seems to have mixed
impacts. In the urban resettlement of Penipe Nuevo, marriage is negatively asso-
ciated with perception of past risk. On the other hand, marriage may produce higher
concern in the present due to family responsibilities, especially in rural areas. In the
rural non-resettled site of San Pedro Benito Juárez, married people were equally
likely to be currently concerned as not, but only 20% of single people expressed
current concern about living where this might happen again.

Having worked outside the area did predict lower concern about current risk in
Ayotzingo, such that people with wider geographic networks and experiences in
other places feel they have options in the case of another extreme event. The second
measure of geographic reach of one’s life—having any closely related kin (siblings,
parents, children) living abroad—predicted higher values in the current concern
about the risk (urban relocated Ayotzingo), and expectations that it will happen
again (rural evacuated, low impact San Pedro Benito Juárez). Both are Mexican
sites with more frequent international emigration than Ecuador. This association of
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Table 11.3 Significant relationships between non-specified relationships and risk perception (yes/
no), by site (Mann-Whitney U for ordinal variables; Chi-square for dichotomous variables;
p < 0.05; underlined variables show negative correlations)

Perceives
past threat to
life

Currently concerned Expects
future event

Plans to
evacuate

Penipe Viejo
(EC)
Urban
Low impact,
not evacuated

– – –* –

San Pedro
Benito Juárez
(MX)
Rural
Low impact,
evacuated

Institution or
boss helped
them

Married Any close
kin living
abroad

–

Pillate (EC)
Rural
High impact,
evacuated

– – –* –

San Juan
(EC)
Rural High
impact,
evacuated

– Perceived support
from family

–* –

Pusuca (EC)
Rural to
rural
resettlement
High impact,
resettled

– – –* –

Penipe
Nuevo (EC)
Rural to
urban
resettlement
High impact,
resettled

Married – Perceived
support from
family

Perceived
support from
partner

Ayotzingo
(MX)
Urban
High impact,
resettled

– # close kin living
abroad worked outside
the area

– –

Source The authors
*Indicates insufficient variation in risk perception variable
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family abroad with current and future concerns suggests that having family mem-
bers living elsewhere increases one’s risk perception, perhaps due to reduced
insularity of information, or due to concern resulting from lack of physical prox-
imity of emotionally close family members. Overall risk perception was higher in
San Pedro Benito Juárez when the number of family living abroad was higher, and
the same trend seemed to occur in Pusuca and Ayotzingo, again suggesting that
Mexico has a different experience in this regard. In the least impacted evacuated site
of San Pedro Benito Juárez, people who received help from an institution were less
likely to perceive past threat, suggesting that the receipt of help may reduce the
strength of a perceived past threat. Perceived support appears only relevant in
Ecuador when considering a linear relationship and not controlling for other factors.
In terms of perceived support, family or spouse/partner support was associated with
increased people’s perception that a similar eruption will happen again and that they
plan to evacuate in Penipe Nuevo (where friend support also predicted perception it
will happen again), plus family support was associate with increased current con-
cern in the evacuated site of San Juan.

11.5.3 Social Networks and Risk Perception

In general, personal network composition or content played a bigger role than did
network structure, although we did use a few more network composition measures
than structural measures (Table 11.4). The importance of support exchanges sug-
gests, as mentioned earlier, that there may be shared cultural/cognitive models of
past disaster events emerging in the denser networks and where support is
exchanged more frequently, contributing to the reinforcement of collective mem-
ories of past events, current concerns, and future scenarios.

Having a higher percentage of females in one’s personal network was negatively
associated with perception of past impacts in the rural Ecuadorian resettlement site
of Pusuca and positively associated with perception of current risk in the
high-impact site of Pillate. When disasters occur, it is a confirmed generalisation
that women’s networks and access to resources are more adversely impacted than
those of men (e.g., Norris et al. 2005). However, because the percentage of females
in personal networks is negative in a high impact rural resettlement site and positive
in a high impact rural evacuation site—and the two sites are otherwise very similar
culturally and socio-demographically—it is possible that being resettled is the
mitigating factor (Faas 2012).

We see little direct and independent influence of social factors on
future-orientated risk perception. However, in Ecuador, the expectation that it will
happen again is associated with degree centralisation for urban-resettled Penipe
Nuevo. This positive association of a centralised network with the perception of
future risk suggests the presence of opinion leaders in many of the personal net-
works. Degree centralisation has the opposite relationship with perception of the
past, decreasing it in San Pedro Benito Juárez, nonetheless suggesting another,
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Table 11.4 Significant relationships between network content/structure variables with risk
perception by site, columns supplying yes/no values (Mann-Whitney U, p < 0.05; underlined
variables show negative associations; % designates per cent of a network with that attribute)

Perceives past
threat to life

Currently
concerned

Expects
future event

Plans to
evacuate

Penipe Viejo
(EC)
Urban
Low impact,
not evacuated

– % alters received
material support
% very close ties to
alters

–* –

San Pedro
Benito Juárez
(MX)**
Rural
Low impact,
not evacuated

% not close ties
to alters
% very close
ties to alters
% alters gave
ego material
support
% alters gave
ego emotional
support
degree
centralisation
# dyads

% alters invited ego
to work
% alters invited by
ego to work

% not close
ties to alters
% somewhat
close ties to
alters
density

% alters
invited ego to
work
% alters
invited by
ego to work

Pillate (EC)
Rural
High impact,
evacuated

– % ties with women
alters
density
Average
betweenness
centrality

–* –

San Juan (EC)
Rural
High impact,
evacuated

– % alters invited ego
to work
% alters invited by
ego to work

–* –

Pusuca (EC)
Rural to rural
resettlement
High impact,
resettled

% ties with
women
% alters gave
ego emotional
support
% alters
received
emotional
support

% alters received
material support
%alters received
emotional support
% alters gave
emotional support

–*

Penipe Nuevo
(EC)
Rural to
urban
resettlement
High impact,
resettled

% alters invited
ego to work

% not close ties
% ties with alters of
higher economic
status

Degree
centralisation

%
Evangelical
alters

(continued)
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different role for opinion leaders in one’s network. However, coupled with the
negative relationship with number of dyads, it appears that decentralised and
fragmented networks may be more of an effect than a cause of high perceived past
threat.

Work exchange—asking neighbours to work in your fields for you and vice
versa—is always associated with increases in risk perception in this dataset. In the
urban relocated site of Penipe Nuevo, perception of past threat was higher with
work exchange. Also higher were current concern and plans to evacuate in San
Pedro Benito Juárez, with a similar increase in current concern in another rural
evacuated site, that of San Juan in Ecuador. Interestingly, work exchange tended to
be more reciprocal (i.e., higher percentage of ego and alters both offering work to
one another in a personal network) in the cases where it was associated with risk
perception. It is possible that, in the rural sites, working closely with someone
exacerbates existing perceptions of risk; alternatively or thinking of causality in the
other direction, reciprocal relationships might be part of a suite of social support
practices and collective approaches to disaster recovery and coping with chronic
hazard.

In the Mexican site of Ayotzingo, having a wealthier personal network was
associated with decreased current concern, while it was associated with increased
current concern in the Ecuadorian site. Reduced wealth means reduced options for
dealing with the hazards or with disaster recovery, and thus would increased
concern. Why this is not the case in Penipe Nuevo may have something to do with
the fact that people are still in the throes of deciding how to proceed—whether to
continue farming via a daily commute, whether to move back into the high risk
zone, whether to invest in the small town of Penipe, or whether to move elsewhere
for work or farming—such that those with more might feel they have more to lose
while things are still a bit unsettled.

Received social support (emotional, material, and informational) plays a major
role in perception of past threat and current concern. It appears to some extent that
for past threat, ego receiving support is more relevant, while for current threat ego
giving support is more relevant. It is really in Pusuca and San Pedro Benito Juárez
that these relationships exist, along with material support for Penipe Viejo’s current

Table 11.4 (continued)

Perceives past
threat to life

Currently
concerned

Expects
future event

Plans to
evacuate

Ayotzingo
(MX)**
Urban
High impact,
resettled

% somewhat
close ties to
alters

% ties with alters of
higher economic
status

– –

Source The authors
*Indicates insufficient variation in risk perception variable
**We did not ask about ego giving support to alters in the two Mexico sites
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concern. In addition to receiving support from one’s network, it is clear that the
degree to which someone feels close to the people in their network is implicated in
risk perception and expectations. Despite low variation in religious affiliation of
network members in all the sites except San Pedro Benito Juárez, having more
evangelical Christians in one’s network was associated with plans to evacuate in the
relocated urban site of Penipe Nuevo.

11.6 Conclusion

Relatively little variation exists between the two countries. There is some inter-
esting variation across some risk perception questions about the past, present, and
future in terms of the variables associated them. Site characteristics, such as urban
versus rural, resettlement versus non-resettlement, high impact versus low impact,
and country, do appear to be associated with variation in risk perception and to be
related to which kinds of variables predict risk perception in each site. We must also
remember that the variation is fairly low in risk perception measures in Ecuador,
suggesting that being exposed to a disaster or major hazard is a totalising experi-
ence. Our findings suggest that, where support exchanges are more frequent and
there is a common experience of past disasters, risk perception tends to be higher—
at least for the past. As we noted, this suggests the emergence of shared cognitive or
cultural models (a collectivisation of memory or a redundant feedback loop of
information in a dense network) of past events that may be contributing to the
perception of current and future risk in ways that are not obvious in our current
data.
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Chapter 12
Human, Gender and Environmental
Security at Risk from Climate Change

Úrsula Oswald Spring

Abstract This chapter analyses the risks of extreme hydrometeorological events
with the concept of dual vulnerability: environmental and social vulnerability,
which focuses on people affected by global environmental change and climate
change. The understanding of dual vulnerability orientates the policy to promote
resilience that may mitigate impacts of extreme events, since it is only recently that
the factors that create, increase or limit risks have been analysed. Improving
adaptation and mitigation may reduce the impact of disasters and the loss of life and
livelihood. This chapter explores an integrated human, gender and environmental—
a HUGE—security approach. The gender perspective allows the differential sus-
ceptibility between men and women during an extreme event to be understood,
which reflects gender relations consolidated during thousands of years by the
patriarchal system characterized by violence, authoritarianism, exclusion and dis-
crimination. This integrated security opens analytical perspectives for policy
reflections that could enhance resilience and facilitate the empowerment of men and
women before, during, and after a disaster. Governments will achieve greater
success in disaster management when they promote participatory governance where
authoritarian arenas, agendas, activities and actors are replaced, the dual vulnera-
bility addressed, and adaptation and resilience embraced.
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12.1 Introduction

The present chapter analyses the risks of extreme hydrometeorological events
starting with the concept of dual vulnerability (Bohle 2002; Oswald Spring 2013a):
the environmental and social one. The text focuses on people affected by global
environmental and climate change, which affects human, gender and environmental
security (HUGE security; Oswald Spring 2009, 2013b). The chapter investigates
the creation of resilience that may reduce the impacts of extreme events, since it is
only recently that the factors that create, increase or reduce disaster risks have been
scrutinised (Cardona 2007; Beck 2001, 2007, 2011). The impacts of global envi-
ronmental change1 (Brauch et al. 2008, 2009) and climate change (IPCC 2012,
2013, 2014a, b; McBean/Ajibade 2009) indicate that extreme events are becoming
increasingly unpredictable, non-linear, abrupt and chaotic, especially when adverse
natural factors are triggered by social and political problems.2 On the environmental
side, there are advances in understanding the risks that can lead to irreversible
changes or tipping points (Lenton et al. 2008), such as the collapse of the Gulf
Stream, the destruction of the Amazon, the disappearance of monsoons in India,
Africa and Latin America, thaw in the Arctic, Antarctica and Greenland, etc.

In socio-political aspects, there is less progress on potential tipping points in the
global, regional and local social system. There is a lack of rigorous analysis of the
negative interactions between environmental migration (Sánchez et al. 2013; Oswald
Spring et al. 2014) and desertification (Ahmed et al. 2009), flooding (Paul 2005),
crop failure and famine (Messer/Cohen 2011; Rowhani et al. 2011), as well as
complex emergencies IMDM (2014). Other studies have shown that extreme water
scarcity has aggravated upheavals (Scheffran et al. 2012) and can trigger regional
conflicts and civil wars (Sunga 2011; Verhoeven 2011; IPCC 2014a).

In the meantime, few studies have been published on the vulnerability to dis-
asters with a gender perspective (Ariyabandu/Fonseka 2009; Oswald Spring 2008;
Anttila-Hughes/Hsiang 2013; Jung et al. 2014), which indicates the differential
susceptibility between men and women or children, adults and elderlies during a
disaster. This behaviour reflects gender relations consolidated over thousands of
years within the patriarchal system, characterized by violence, authoritarianism,
exclusion and discrimination. However, the origin of inequality is rarely explained,
and it is a key factor that increases the risks of women and marginal people to
extreme events.

Given this socio-environmental complexity, the existing concepts are insuffi-
ciently defined and only partially analysed. Thus, this paper asks: How can a

1Global environmental change is more than climate change, since it interrelates physical aspects
(atmosphere, hydrosphere, biosphere and pedosphere) with anthropogenic factors (urbanisation,
population growth, production processes, transportation and consumption).
2I would like to acknowledge the support received from the research project funded by
PAPIIT-UNAM IN 300213 ‘Integral management of a basin affected by climate change: risks,
adaptation and resilience’, as well as careful anonymous review by academic peers.
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disaster risk reduction (DRR)3 policy with a gender perspective reduce the impacts
of hazards in the face of increasing and more frequent extreme events? Is it possible
to promote prevention, recovery and adaptation activities for the affected population
before, during and after a disaster, with increasingly complex socio-economic
conditions, in order to reduce their vulnerability?

The chapter begins with an exploration of the concepts of human, gender and
environmental security, what I call a HUGE security. It also analyses the concept of
dual vulnerability and investigates why women, girls and others vulnerable are
more highly exposed to risks during an extreme event. Through various examples,
the text illustrates not only the vulnerability of women, but also the potential of
women to adapt efficiently when authorities promote a gender perspective. The
chapter also reviews the new risks related to changing climate conditions. The text
investigates potential policies for DRR that would avoid that an event being con-
verted into a disaster. It explores examples of preventive actions, adequate
responses during the event and participatory actions in the reconstruction phase that
improve DRR actions in the hands of authorities and directly help the affected
population. A more comprehensive adaptation could potentiate responses from
below and support the efficiency of government actions in DRR. By refining both
processes, the resilience of exposed communities may be improved. In addition,
adaptation actions identified by the Intergovernmental Panel on Climate Change
(IPCC 2014a, b) could raise awareness of the new, unfamiliar and related hazards of
global environmental change in each region and produce co-benefits. By locally
understanding socio-environmental vulnerability and gender discrimination, poli-
cies may be developed to address behaviours that trigger more dangerous condi-
tions. The chapter ends with a proposal that synthesizes the results of the reflection
and explores how arenas, agendas, actors and activities of vulnerability could be
converted into arenas, agendas, actors and activities of welfare, in order to improve
human, gender and environmental security.

12.2 Conceptualization of Human, Gender
and Environmental Security (HUGE Security)
in the Face of Global Environmental Change

The term security has undergone changes throughout its conceptual history.
Traditionally, it has been linked to military and political control over the territory
and the legitimate defence of the State to protect national sovereignty in the face of
threats from other states or subversive groups. The end of the Cold War, global risk

3UNISDR (2009: 10–11) defines DRR ‘The concept and practice of reducing disaster risks through
systematic efforts to analyse and manage the causal factors of disasters, including through reduced
exposure to hazards, lessened vulnerability of people and property, wise management of land and
the environment, and improved preparedness for adverse events.’
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theory (Beck 2007, 2011), reflexive postmodernity (Giddens 1994) and the review
of the neoliberal globalization (Stiglitz 2003) have led scientists to reconceptualise
security. Wolfers (1962) has distinguished first between an objective and subjective
approach to security. Wendt (1992) has introduced intersubjective security, but it
was the Copenhagen School that has reviewed the various actors who are inter-
vening in the security process and who have transformed the arena in which these
changes occur. This School (Buzan et al. 1998) defined security as a ‘speech act’.
Wæver (1997) proposed a securitisation process, where an intersubjective under-
standing with the political community is created to declare something as an exis-
tential threat (e.g. George W. Bush declaring the ‘war on terrorism’ after the 11th of
September 2001). In this securitisation process a politician usually assigns crucial
importance to a reference object (an event or a basic value) in order to justify the
use of extraordinary measures (war). In a successful securitisation process, the
audience accepts these measures, sometimes at the cost of limiting some of their
own basic rights.

12.2.1 Human Security

United Nations has intervened in the discussion of the reconceptualization of
security by promoting human security. UN has changed the reference object of
military security, understood only as sovereignty and defence of the territory, and
has focused on human beings (UNDP 1994). Its frame of reference refers to people,
facts and changing historical conditions, where the basic value at risk is individual
and collective well-being. Humanity, therefore, becomes the articulating axis of
politics, expressed in experiences and perceptions that are culturally diverse in each
region. In human security, the value at risk is survival, quality of life and cultural
integrity, where the threats come from the neoliberal State, the multinational
enterprises, the speculative globalization processes (Amin 1974), the global envi-
ronmental change (Brauch et al. 2009), climate change (IPCC 2013), poverty
(Coneval 2015), inequality (Oxfam 2017) and fundamentalism (Sousa-Santos 2010).

Step by step, the concept of human security has been clarified, first as ‘freedom
from fear’, when the Nobel prize was awarded in 1999 to social groups that fought
for the abolition of personal mines and small arms in Canada and also insisted on
promoting sustainable socio-economic conditions that limit migration. Ogata and
Sen, in Human Security Now (CHS 2003), created the second pillar, called ‘free-
dom from want’, where these authors promoted the reduction of social vulnerability
through combating poverty and respecting human rights. Policies of equality and
equity would improve and consolidate human security. Bogardi/Brauch (2005)
proposed a third pillar as ‘freedom from hazard impacts’, by reducing environ-
mental and social vulnerability, which could prevent extreme events from turning
into disasters. In the same year, Annan (2005) proposed as a fourth pillar ‘freedom
to live in dignity’. In the Report ‘In Larger Freedom’, the Secretary General of UN
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insisted on strengthening the rule of law, respect for human rights, equity and
empowerment to consolidate human security. Human security represents a deep-
ened process of security that impacts from the individual and its home to the world.
The four pillars on human security have left intact the roots of violence, discrim-
ination and exclusion, which are embedded in the patriarchal system (Mies 1985;
Lagarde 1990; Lamas 1996) and have been consolidated all over the world for more
than five thousand years.

12.2.2 Gender Security

Given some analytical deficiencies of the concept of security, Oswald Spring
(2013b) reviewed different currents of feminism and developed the concept of
‘gender security’. ‘Epistemological feminism’ has first deconstructed androcentric
concepts within the paradigm of military and political security, underpinning the
deep, manifest and subtle mechanisms of power exercise. These mechanisms are
based on discrimination, where gender violence is central to the reproduction of the
whole system and the maintenance of the patriarchal status quo. Bordo (1990) has
shown how metaphors and ideals of masculinity are at the root of positivism by
glorifying the ideals of objectivity and rationality. Harding (1986, 1988) argued that
the dualism of nature-culture; subject-object; female-male is at the root of all dis-
crimination and justifies violence and exploitation. Haraway (1988) demonstrates
the false dichotomy between object and subject that justifies the present systems of
control, but where subjectivity always defends positions of domination and control.

From the ‘empirical feminism’, women have generated new questions, theories
and methods of research. They have played a crucial role in the scientific trans-
formation and built up a defence against a socially unfair, exclusive, hierarchical,
and violent system. Their life experience has provided them with more compre-
hensive knowledge that is not pigeonholed in separate disciplines, universal
methods, ex ante assumptions, and globalizing currents. Empirical feminism has
shown that gender is constructed from sex, or from what each culture historically
recognizes as sexual difference. This approach justifies the characteristics that
classify sexed beings in various genres. The number of sexual characteristics may
vary interculturally, although the generic classification is manifested in all known
societies, thus it is a universal classification. This favoured classification axis is the
genital difference (sexual dimorphism: female-male), therefore gender has been
transformed into a bio-sociocultural construction of being (Lagarde 1990).

‘Post-structuralism and postmodernist theories’ have questioned the universality
of laws, theory of needs, objectivity, rationality, essence, unity, totality, funda-
mentalism or the ultimate truth and the unique reality that has justified neoliber-
alism as the only economic option, which has led to an exclusionary globalization
(Stiglitz 2003). To maintain the status quo and fight against resistance, the oli-
garchy in power generates violence, repression and military interventions. All these
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essentialist theories of late capitalism have prevented us from seeing the underlying
mechanisms that produce inequality and structurally impede greater equity.

The fourth current, the ‘Feminism of the point of view’, has highlighted the
position of women as oppressed, which has allowed criticism of the dominant
system and practices of exploitation. It has promoted criticism and processes of
liberation from the household to the global world. Feminists have also been
associated with other social struggles of the oppressed (class, environmental and
indigenous struggles). The location of women and other oppressed groups generates
actions based on their daily life that is located in a certain space and time. By this
introspective vision, different positions and theories about the transformation of
reality are analysed and more effective mechanisms to overcome violence and
discrimination are explored. Feminist knowledge is also expressed in the first versus
the third person, since expressing knowledge in the third person is intended to give
an ‘objective positivist’ vision. Feminists also interpret external symptoms to
contextualize the process of ‘I am here and now’ (Hartsock 1983).

These four currents of feminism have inspired my concept of gender security,
which analyses the structural changes, the underlying structures and the limited
access of women and other social groups to public and economic power. These
discriminatory practices have been developed over thousands of years by patriarchy
and have generated differential regional expressions, but always related to
exploitation, discrimination, subordination and violence against other human
beings, increasingly also against nature. Thus, the concept of gender security
explores the change of the reference object, especially when the nation-state has
given its exclusive control of power to transnational corporations and the oligarchs
have privatised the sphere of power (military, jails, strategic research). Gender
security has guided the analysis of socially constructed gender relations over
thousands of years. It investigates the values at risk, where gender security no
longer focuses on sovereignty and territorial control, but on the values of equality
and equity within global and local society. Gender security explores Northern
domination of low-paid workers in the South, but also allows the analysis of the
appropriation of income by economically and politically dominant sectors within
each country and region. The sources of threats are no longer other States or only
partially. The threats come directly from patriarchal society, characterized by
totalitarian institutions such as oligarchies, authoritarian governments, and hierar-
chically organized churches. Its mechanisms of control are exclusion, exploitation,
discrimination, authoritarianism, violence, wars and financial crises, which have
allowed power concentration in an increasingly smaller elite (Oxfam 2017).

Acceptance of the concept has faced obstacles, since world society has been
organized for thousands of years by vertical power relations, where the male gender
has appropriated the public space and dominated over the female gender, labelling it
the weaker sex. The symbolic space has assigned to the man the external sphere of
production and power, that is, man has traditionally been responsible for the res
publica and is considered in most societies as homo sapiens. At the same time,
women have been confined to the private sphere of reproduction, at home and as
homo domesticus and their work is turned invisible and without economic value.
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Thus, gender insecurity is socially constructed and systemic within the present
society (Serrano Oswald 2009). The reference object refers to the social relations
built from gender socialization (masculinity and femininity), which have been
weakly questioned. The multiple interactions of power have been combined, con-
fronted, aligned and sometimes summed or subtracted, but finally an oligarchic
power has been built that exerts a global hegemony over capital, politics, labour,
violence, wars, the environment and the people. This power subordinates other men
with less power and all women, since this vertical power is anchored in the home,
but extends to the global sphere. It also explains the high number of feminicides,
where women are not only killed, but tortured, raped and then brutally slaughtered.
It also indicates the violence that exists for young men, who suffer from unem-
ployment, insecurity and mass murders related to organized crime and drug wars.

12.2.3 Environmental Security

Feminist analysis also indicates that violence is not only against humans, but also
against nature. Ecofeminists (D’Eaubonne 1974; Mies 1985) established a paral-
lelism between gender violence and violence against environment. Just as human
beings with less power suffer from violence, there are the same mechanisms of
exploitation against natural resources and its ecosystem services, which affects the
environmental security of the planet. There is some consensus among researchers
that environmental safety was consolidated through three phases and that a fourth
phase is being developed (Dalby et al. 2009; Oswald Spring et al. 2009). The first
phase of environmental security has analysed the impacts of wars, weapons and
military movements on ecosystems. Long-term damage from the use of the orange
agent in the Vietnam War (Westing 2013) indicated a causal relationship to its
mutagenic effects among American soldiers and the Vietnamese population.
Environmental destruction of flora, fauna, soils, water and seas was also demon-
strated by the long-term effects of atomic bombs and bullets and bombs with
depleted uranium in various conflicts (e.g. UN Secretary General 2008).

In the second phase, the research group of Homer-Dixon (1991, 1994, 1999)
analysed the increase of disputes over scarce resources. Bächler (1999) encountered
local and regional wars and conflicts also when an abundance of natural resources
occurs, such as new irrigation projects, where peasants were displaced by landlords
or transnational corporations. Recently, massive purchases of land and water rights
by foreign nations and companies have led to multiple regional and local conflicts
(IPCC 2014a). In the third phase of environmental security, a number of disci-
plinary and multidisciplinary investigations were developed that empirically and
theoretically documented the interrelation between access and use of resources or
their lack, producing protests, guerrilla warfare, civil wars and regional conflicts. In
this third phase of environmental security emerged global projects such as the Nile
project of UNESCO, ECONILE and ECOMAN, where multilateral institutions
promoted policy initiatives to raise awareness among the international community
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and specific regions of the potential of conflicts and the urgency to share scarce
natural resources. One example is transboundary water agreements. Agreements is
in 1944 the Treaty between Mexico and the United States for the Utilisation of
Waters of the Colorado and Tijuna Rivers and of the Rio Grande. However, con-
flicts can be aggravated by problems of social vulnerability (Bohle 2002), where
disasters and conflicts may cause ‘complex emergen-cies’ in several parts of the
world (Sudan, Liberia, Nigeria and others).

Specific policies, human actions and insufficient measures to reverse pollution and
environmental degradation have also increased environmental conflicts. In addition,
population growth has generated a greater demand for natural goods and ecosystem
services (MA 2005), which has sharpened the scarcity of multiple natural resources,
often exacerbated by pollution. The increase in greenhouse gases after the industrial
revolution and especially the massive use of fossil fuels over the last six decades has
produced global warming. Anthropogenic activities on forests, land, air and water
have increased global environmental change and climate change, due an increase in
the emissions of greenhouse gases (GHG). Intensive burning of fossil energy has
changed the physical-chemical composition of the air, increased the global temper-
ature and altered the traditional precipitation patterns, but is also producing increases
in extreme hydrometeorological events (IPCC 2012, 2013, 2014a, b).

The actors involved in this environmental deterioration are the State, entrepre-
neurs who extract raw materials and pollute natural goods, but also all citizens, who
consume, pollute and produce waste and GHG. The values at risk in environmental
security are sustainability and biodiversity, and the sources of threat are nature itself
(extreme events), but also human beings, with their unsustainable productive sys-
tem, their consumerism, GHG emissions and waste production. For the first, time
human beings—we—are both the cause and the victims of global environmental
change. Due to GHG emissions we reinforce the conditions for extreme events and
then we suffer the consequences in the form of disasters. Against environmental
insecurity, especially GHG emissions, waste and consumerism, military or weapons
are unable to help to reduce environmental threats. Faced with a progressive
deterioration of environmental security, mitigation and adaptation measures are
necessary. Restoration of ecosystem services, fairer access to natural resources,
reduction of overexploitation and pollution of aquifers, safe freshwater, recovery of
ecosystem services, and reduction of GHG together with resilience may reduce the
risks to extreme events for exposed people.

From 2005 onwards, the term of ‘environmental security’ has been linked to
human security in the projects of GECHS (1999), UNU-EHS and IHDP, although it
is now clear that the notion of vulnerable human beings is directly linked to the lack
of governmental support due to the shrinking of the State related to the neoliberal
model and the privatisation of public services. An alternative global model of
sustainability has not been developed, nor have existing binding commitments to
recover the atmosphere, despite multiple meetings and proposals to control GHG
emissions and some success at COP 21 in Paris.

By rethinking the causal chains between ecology, human security, gender security
and controversies, the term governance appears as a crucial element for peaceful
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negotiations of conflicts, where transdisciplinary teams are proposing a fourth phase
of environmental security, which investigates the complex interrelationships among
physical, social, cultural, political and governance factors to reduce the dual
vulnerability (Oswald Spring 2013a) and the environmental-induced migration
(Oswald Spring et al. 2014; IPCC 2014a) and to resolve differences peacefully
through negotiation within a frame of win-win.

In short, it was clear that threats to environmental safety are related to our way of
producing and consuming. We are our own enemies by causing the deterioration
and, at the same time, we are the victims through disasters and loss of livelihood.
To reduce the risks associated with our anthropogenic behaviours, weapons or army
do not serve, thus the narrow military security approach is unable to resolve these
new threats. It is necessary to radically transform our way of consumption and
production by reducing GHG emissions, deforestation, and cleaning polluted water,
soil and air, recover biodiversity, and reduce the destruction of environmental
services. This requires a new revolution, a fourth one4: a ‘revolution of sustain-
ability’ (Oswald Spring/Brauch 2011; Brauch et al. 2016).

12.2.4 Human, Gender and Environmental:
A HUGE Security

Confronted with this deplorable physical, environmental, human and gender inse-
curity, several researchers have asked: which security do we need? Security for
whom, for what, of what and security from whom and from what? (Wæver 1997).
Oswald Spring (2008) proposed a comprehensive security that integrates human,
gender and environmental security. This security analyses violent and exclusive
structures, from the family to the global system existing in human, gender and
environmental relations. At micro level, human gender and environmental security
(HUGE) offers criteria to explore the conditions of job creation, salaries and wel-
fare. At meso-level, the HUGE concept understands the conditions of well-being, to
clean air and the elimination of water pollution, so as to overcome soil depletion. At

4The first revolution, the agricultural one, began 7000 years ago, when humans settled in villages
and small towns and developed irrigation systems to produce their food. Subsequently, with the
surplus of several harvests, began an internal division of labour, a social stratification, and
struggles for power with violence, slavery and conquests. The industrial revolution followed
around 1750, when the majority of the peasantry in northern countries moved to cities and became
salaried workers. In the South these changes have occurred from 1950 onwards and in Africa there
still exist a majority of rural people, however most of the world population is now living in cities.
Fifty years ago, a third revolution began, called IT: technological and communicative, which
facilitated the globalization of communication systems, trade of goods and financial flows, but did
not include the free flow of people. The acute environmental and social deterioration, as well as the
threats caused by global environmental change and climate change, require a new revolution, a
sustainable one, as soon as possible, in order to guarantee the survival of humanity and Planet
Earth.
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macro level, the HUGE concept suggests variables to analyse economic stability,
the transformation of roles and social representations of gender, welfare, quality of
life, images of success, beauty and desirable futures, but also the limits of the
present neoliberal model. Within countries highly exposed to extreme events, such
as the Philippines, Mexico, Bangladesh, Madagascar, China and others, the HUGE
approach reinforces the interdisciplinary exploration of environmental and social
vulnerability factors that are intertwined with specific local, regional and global
environmental risks. From empirical researches, comparative studies are able to
evaluate the deterioration of the quality of life for the majority, as well as the loss of
the purchasing power of the working class and the concentration of wealth in the
hands of a thin oligarchy.

Thus, the concept of human, gender and environmental security, which I call
HUGE security, offers guidelines for the analysis of environmental and gender
security through a widened and deepened understanding of human, gender and
environmental security, its impacts on human beings, on environment and its
challenges for peace. Going back to the patriarchal roots of violence (patriarchy),
the unequal appropriation of natural resources (environmental security), the lack of
respect for human rights, and the loss of the rule of law (human security), the
structures of vertical and violent power (gender security) with its underlying
structures are searched. The HUGE-security approach also opens the analysis for
alternatives that examine the processes of citizen participation and the potential of a
participatory democracy, where postmodern governance (In’t Veld 2011) could
facilitate conflict prevention and resolution. HUGE security finally allows solidarity
during disasters to be examined and the sustainable practices that would consoli-
date the transition towards a local and global sustainability to be understood
(Grin et al. 2010).

12.2.5 Dual Vulnerability: Environmental and Social
Vulnerability that Increase Risks

Dual vulnerability refers to a predisposition to be affected by adverse natural
conditions (abrupt slopes, flood areas, drylands, etc.) and social situations that
increase these risks, such as discrimination, inequality, abandonment, lack of
support and violence. Frequently, dual vulnerability is combined with weak
resilience that limits the ability to recover or to adapt to socio-environmental
deterioration and to extreme hydrometeorological events. It relates to:

(a) fragility in communities, social groups and environments exposed to dangerous
extreme events, either because of their location or their lack of physical or
social resistance;

(b) socio-economic and environmental instability (high levels of marginality,
dangerous physical conditions and/or severe environmental deterioration).
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Figure 12.1 shows, in the area of environmental vulnerability, the negative
interrelations of pollution and water scarcity with climatic variability, loss of soil
fertility and deterioration of ecosystem services and biota. All these factors set
negative scenarios to extreme events that turn them into disasters. The consequences
can induce migration and conflicts over scarce resources. On the side of social
vulnerability, the neoliberal model is privatizing basic public services and there are
no compensation mechanisms for the poorest to pay for these services. Often young
people are left without job opportunities and poverty and inequality have increased,
which can lead to violence, public insecurity and economic stagnation, sometimes
aggravated by organised crime. In the absence of a participative governance, high
crime and inefficient weak judicial systems, there is the danger of failed states.
Potential socio-environmental disasters negatively increase this dual vulnerability
(Haiti), and both vulnerabilities are aggravated by the present consumer model, the
generation of waste and the pollution of water, soil and air. Demographic pressure
and chaotic urbanization further aggravate both vulnerabilities.

Fig. 12.1 Dual vulnerability. Source Oswald Spring (2013a: 21); Inspired by Bohle (2002)

12 Human, Gender and Environmental Security at Risk … 177



12.3 Global Risks with a Gender Perspective to Extreme
Impacts

Risk refers to the closeness, imminence or contiguity of possible damage caused by
an adverse event, which may be climatic. It can be aggravated by the
socio-environmental conditions in which it occurs. Risk also depends on the
severity of the event, its danger and complexity, the socio-environmental vulner-
ability in which it occurs and the population’s ability to prevent, adapt and recover
quickly. Beck (2011) insists that the risks are complex, unpredictable, non-linear,
chaotic, and can produce cascading effects (see the thermonuclear disaster in
Fukuyima, Japan after an earthquake and a tsunami). Measuring the risk of an
extreme event refers not only to the possibility of a misfortune occurring, but also
predicts its impact—extreme or not. However, conditions of environmental and
social vulnerability can turn a minor event into a disaster, because the community or
the individual do not have the ability to avoid harm to its life and property (Haiti).
In most extreme cases, the Government has failed to promote preventive measures,
processes of adaptation and resilience, thus the people are unable to reduce the
expected impact. Cardona (2007) insists that dimensioning a risk also includes
organizational factors and social and institutional networking. Therefore, risk
analysis is a multidisciplinary tool and requires a holistic framework for analysis.

In human perception certain risks tend to be underestimated, but there are also
factors of socialization that influence this perceptive process of denial. For example,
cyclones with female names throw more deaths than those with male names,
although the first ones have a smaller impact on the Saffir-Simpson scale. It seems
that the female name reduces the perception of risk and, therefore, increases the
vulnerability of being affected. In addition, potential severe risks are sometimes
denied by social groups, in the fear of losing welfare, status or leadership. In other
cases they are exaggerated to control social groups through fear (drug war promoted
by Felipe Calderón). But not all risks are related to perception, and past events have
left practical learning among the impacted population. In 2005, with 28 tropical
storms and 14 hurricanes in the Atlantic, the first events of some severity prepared
the Mexican population exposed to more extreme ones later. When Wilma appeared,
with a barometric pressure of 882 hPa at its centre and winds of 295 km/h, the
population had learned to evacuate pre-emptively to safe refuges. Emily and Rita,
previous hurricanes, had taught the people that they could not resist Wilma within
their homes. Moreover, in the fear of losing their lives, they overcame the anguish
that their belongings might be looted. Despite the destruction of Hurricane Wilma in
the Yucatan Peninsula, the Cancun resort and the Riviera Maya, there was almost no
loss of human life, although the material damage was substantial.

The contrary happened with hurricane Stan, a week before, in the same country
and during the same month. The lack of early warning, no preventive evacuation
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and the lack of shelters still four days after Stan impacted, caused numerous deaths
and material damage in the indigenous zone of Chiapas. A decade later, most of the
damaged houses had not been rebuilt, and the existing social vulnerability pushed
the indigenous population into indigence and migration. In the case of Wilma, the
international tourist resort Cancún was rebuilt in months, thanks to Government
support and insurance that allowed some risk transfer (Oswald Spring 2012). These
objective and subjective factors, related to Government support and knowledge of
potential risks, the experience of past events, the possibility of transferring risks, the
level of schooling among those exposed, early warning, Government intervention
and resilience by past experiences, influenced a correct or false assessment of risks.
These factors facilitated, in the case of Wilma, a preventive evacuation, consider-
able prudence during the extreme event and intense cooperation in the recon-
struction. Finally, risk transfer with insurance companies is a common practice
among real estate investors, but is almost non-existent among the low-income
indigenous population. Government support facilitated a rapid reconstruction of the
tourist centre, while the lack of prevention and corruption within the Government
increased the dual vulnerability of the most marginal people in Chiapas.

12.4 World Disasters

During 2013, 308 events were reported globally, almost all of them turned into
disasters due to lack of prevention and institutional support. They caused 25,000
deaths, and the estimated costs amounted to 140 billion dollars (BD; SwissRe
2014). Typhoon Haiyan in the Philippines alone produced more than 7,500 dead,
and flooding in the Himalayan region in India generated another 6,000 deaths. Both
disasters occurred in emerging countries. During 2016, MunichRe (2017) reports
that the total damage caused by natural extreme events amounts to 175 BD, of
which only 30% was insured. Worldwide, during 2016 8,700 people were killed,
less than the 25,400 in 2015. Two earthquakes in Japan produced 31 BD in losses,
and floods in China caused another 20 BD in damage. After an earthquake in North
Korea’s northernmost province, Typhoon Lionrock caused widespread flooding and
killed more than 130 people. Hurricane Matthew produced 500–1,000 deaths in
Haiti, due to lack of preventive evacuation and produced 10 BD in loss. North
America was hit during 2016 by 160 disasters, most of them related to climate
change prone extreme events.

Figure 12.2 illustrates the hydrometeorological events that occurred during the
last 30 years. While the number of geological events has remained stable,
hydrometeorological events have increased. In the last six decades, Asia was the
region with the highest number of extreme events, deaths, people affected and
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economic damage (Figs. 12.3 and 12.4). It is the most populated region on the
planet, and also contains countries highly exposed to extreme hydrometeorological
and geological events (China, Philippines, Japan and Indonesia).

Fig. 12.2 Impacts of extreme geophysical and hydrometeorological events. Source MunichRe
(2012)

Fig. 12.3 Natural extreme events by continent. Source Guha-Sapir et al. (2013)
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12.5 Disasters and Gender

These global data overlook another vulnerability, the one of women and girls.
During the Asian tsunami, 63–68% of deaths were female; in the earthquake in
Pakistan, women accounted for 80% of deaths (Aruyabandu/Fonseka 2009), and
during hurricane Stan in Chiapas for 72% (Oswald Spring 2012). Generally, these
deaths are poor women, often heads of households. The highest number of deaths is
related to poverty and social mechanisms of discrimination, which include lack of
education and training. But it is also about social relations that were developed
within each society and family, where dress, long hair, role at home, education,
training (not knowing how to swim), lack of access to early warning and lack of
knowledge of the official language (indigenous communities) increase the social
vulnerability of these women (Oswald Spring 2008). Throughout the world, gender
identity is crucial to understanding the differences of gender in the number of
deaths. Women were and are socialized and assumed the role of ‘caring for others’,
even at the cost of their own lives (Serrano Oswald 2010, 2013). This identity is
important in any society, although it is not always recognised. In several countries,
women receive little or highly inadequate help in times of emergency, and assis-
tance is usually given to men, heads of households.

Anttila-Hughes/Hsiang (2013) shocked public opinion with a study carried out
three years after several cyclones in the Philippines. With the aid of death certifi-
cates, they showed that a year after thirteen cyclones of different intensities, fifteen
times more female babies have died, compared with male babies. Deaths a year
after a major typhoon far exceeded deaths which directly occurred during the
cyclone. In addition, during the extreme event no differences were found in num-
bers of deaths among male and female children (Anttila-Hughes/Hsiang 2013: 40).
The two authors state that ‘economic factors are key, because almost half of the
babies who died later were not even born when the cyclones occurred’ (see
Fig. 12.5).

Fig. 12.4 Events, deaths, affected y damage during 2002–2011. Source Guha-Sapir et al. (2013)
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The number of deaths of female infants is even higher when they had older male
siblings, as the family prioritizes feeding and care of them. The authors found a
6.6% reduction in income after a disaster, which reduced food expenditure by
16.9%. Through this difference they explain the cause of 15.1 times more deaths
among female babies. When households cannot adjust their food expenses with
subsidies or other income, the widespread practice is to reduce the consumption of
nutrient-rich foods, although tobacco, alcohol or recreation expenditures have not
decreased. Education and coping strategies could help sensitize families to dra-
matically reduce these deaths and thus change the survival rate of female babies. All
these poor families would have to incorporate the impact of cyclones in their
spending schedules, which would enable them to build greater resilience, especially
when governmental policies are inadequate or insufficient. Additional alternatives
could be micro-insurance, direct governmental support for nutritious foods, poverty
reduction programmes, microcredit for food consumption, education on nutrition,
adapted technologies for reconstruction, and information in the mass media about
the risks to female babies.

Fig. 12.5 Deaths of girl babies due to economic losses. Source Anttila-Hughes/Hsiang (2013:
71). Permission was granted by the authors
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12.6 Adaptation Within the Concept of a HUGE Security

The IPCC (2014a) has deepened the concept of adaptation and defines it as gradual
or transformative adjustment processes, depending on the changing conditions of
the climate system, global environmental change and its regional impacts. In order
to achieve a more effective adaptation, various factors are involved: citizen and
governmental practices, training, availability of resources, short- or long-term
benefits, as well as costs, effectiveness and viability of actions, where socio-cultural
factors play a crucial role. Local constraints limits and collaboration between dif-
ferent levels of Government can limit or improve adaptation conditions. But it is
always the participation of the directly affected that guarantees greater success.
Involving those exposed in management plans and programmes would improve the
chances of achieving protection. In addition, the affected people provide valuable
local knowledge, which allows plans to be adapted to suit their own idiosyncrasies.
Generally, they help to choose the most feasible and most effective options, often
also the cheapest. This adaptation plan embraces broad actions involving the social,
institutional and structural background. However, mitigation measures are often
required in addition to adaptation processes, which may include the relocation of
populations exposed to excessive risk.

A crucial issue is the training of public officials in DRR programmes and
adaptation plans. But at the same time, it is also necessary to train those affected,
where the gender perspective is decisive in reducing impacts, and also in optimising
local resources, since women are more enthusiastic participants. A successful
adaptation is part of participatory planning, local experimentation, reduction of
local dual vulnerability, adjustment of the strategy to changing conditions and,
above all, high flexibility in the face of increasingly less predictable, stronger and
greater events with higher uncertainty. Adaptive management involves, therefore,
gradual approaches that respond to changing situations, which also resolve the
structural factors of environmental and social vulnerability. Despite all these
practices, it is important to know that any adaptation has limits. When risks become
intolerable, or get so unpredictable and dangerous, it is necessary for the population
to emigrate by their own will, or through a forced relocation by the Government.
The latter will be more successful when the affected population is directly involved,
because without collective efforts to systematize the risks and dangers to which the
population is exposed, it is difficult to carry out a successful relocation. Generally,
the population refuses to leave its community, its culture and its natural sur-
roundings to be relocated in a new place where the uncertainty, the local conditions
and the new threats are unknown.

In order to consolidate adaptation, resilience is crucial. This refers to the ability
of a socio-political and natural system to absorb disturbances, while consolidating
basic operating structures, improving their activities and strengthening
self-organization and the capacity to overcome new stresses, threats and changes
(IPCC 2014a). Since extreme events cannot be avoided, it is important to promote
practical learning from past difficulties and mistakes in order to avoid them in the
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future, although concrete conditions may change. This approach increases flexi-
bility in social organization and DRR, associated with the changing conditions of
global environmental change. In addition to social organization, it is important to
restore ecosystem services (MA 2005), which not only provide services (water, air,
pollination), support production, disintegrate and clean up wastes, mitigate winds
and infiltrate water to aquifers, but also generate cultural immaterial services that
consolidate peaceful coexistence, the beauty of the environment and the creativity
of those affected.

Faced with a growing complexity of extreme events and additional impacts by
global environmental change, the IPCC (2012; Fig. 12.6) proposed the integration
of various epistemic communities to unite efforts: DRR (McBean/Ajibade 2009),
that of climate studies and prediction of atmospheric phenomena and that of
development. Multiple studies have shown that DRR-orientated development
processes and adaptation make it possible to reduce environmental vulnerability
and social vulnerability, especially for women and girls. Although events are
becoming increasingly extreme, DRR and disaster prevention management can
reduce negative outcomes and avoid disasters, especially when the climate scientific
community makes accurate forecasts and appropriate models that prevent changes
in the medium and long term. In food production affected by drought, early warning
could prevent the decrease of well-being and future famines. Trained societies and
those exposed to previous experiences can acquire learning processes that enable
them to consolidate their resilience and face fewer human and material losses
during new extreme events. Therefore, transdisciplinary partnerships also consoli-
date prevention, timely care, and restore normal conditions as soon as possible.

Fig. 12.6 Collaboration among epistemic communities. Source Adapted by the author based on
IPCC (2012: 4)
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12.7 Conclusions

By relating the examples presented with the conceptual elements and the research
question, we can conclude that an integrated HUGE-security concept allows pro-
cesses of mitigation, adaptation and resilience to be explored. It may help to reduce
present and future risks related to global environmental change and climate change.
Figure 12.7 systematizes this complex task by locating the necessary actions in a
political sustainable arena that depends on local and global geopolitical conditions.
The political and social agendas, the public, private and social actors and the
activities that are producing dual vulnerability must be overcome. Through col-
lective efforts, an adverse arena of vulnerability can be transformed into an arena of
well-being with citizen participation. In developing and emerging countries, the
vulnerable arena lacks or has generally weak governmental support. Institutions are

Fig. 12.7 Transformation of the vulnerable towards well-being arenas, actors, agendas and
activities. Source The author
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uncoordinated, and the Government has been reduced due to the privatization of
basic public services. In addition, there is a systematic loss of purchasing power
among people and an increase in the cost of living and food, thus people live in
more and more precarious conditions. Support for science and technology is limited
in the Southern Governments due to the high payment of domestic and foreign debt
services, which are also generating a lack of innovation. In this unfavourable arena,
the transnational and national oligarchy appropriates the national rent and internal
inequality increases rapidly. Latin America, despite major efforts undertaken by
several progressive Governments in South America, remains the most unequal
region in the world.

In this arena of vulnerability there also exists serious environmental deterioration
related to ‘extractivism’ in the hands of transnational and national companies,
which received Government contracts to extract oil, gas and minerals from the
subsoil. Their activities left rampant environmental destruction and pollution (open
pit mines), which have increased environmental vulnerability. At the same time,
these companies have caused multiple accidents (arsenic, lead poisoning, drinking
water pollution and accidents). They have also generated diverse conflicts over
access to land and water resources (Willaarts et al. 2014). An extreme case was the
deforestation of 92% of the tropical rainforest in the 1970s and 1980s, related to the
oil boom in Tabasco, Mexico, which devastated an invaluable natural heritage
(Oswald Spring/Flores 1985). The World Bank had financed this environmental
destruction for promoting extensive livestock in the Mexican humid tropic. Another
example of environmental deterioration is related to tourist and urban developments
in coastal areas, which have destroyed mangroves that have protected people from
hurricanes and high waves. Especially dangerous is the construction of urban and
tourist infrastructure on barriers and coastal lagoons (Tacloban in the Philippines or
Cancun in Mexico), river beds (Atitlán in Guatemala, affected by Stan) and lakes
(Mexico City). These predatory activities have increased the vulnerability of mil-
lions of people and are associated with short-term profits for a tiny elite.

During the last three decades, the governmental ‘agendas’ in Latin America
started from a dependent economic model, characterized by a massive sale of land
to transnational corporations and often failed privatization processes, which have
delegitimized governments and companies (Suez, Agua de Barcelona and Banco
Galicia in Argentina during the Government of Menem). Corruption and lack of
governmental and social prevention have created insecure environments. Organized
crime has increased the violence in most of the Latin American countries, and the
so-called ‘ninis’, who are young people deprived by work and study, are easy prey
by these criminal groups.

The ‘activities of vulnerability’, imposed by global, national and criminal cap-
ital, have sharpened local and regional conflicts over the access to strategic natural
resources (Sudan, Libya, Syria) and to basic resources (water and land in Chiapas
and Liberia). In addition, the sale of public companies, services and banks to
transnational oligarchs has displaced millions of workers and limited public funds
required for the development of these emerging countries.
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Faced with these socio-economic difficulties and the unknown threats of global
environmental change, it is necessary in most countries to strengthen the arena of
HUGE security from below. At local level, affected people and governments can
start with the restoration of soils, water and forests. Through negotiated agreements
for providing ecosystem services, women and young people should be incorporated
into the environmental restoration with dignified salaries. Other activities of HUGE
security may promote resilience among the affected population, improve the
capacity of early warning, and create community policies with cooperatives for
healthy food supply. Through productive linkages, microenterprises and economy
of scale, an entire region can be developed with the supply of basic products. In
turn, the Government can improve its governance with the participation of people
and control better the abuses of economic agents. As mediator, the Government
should negotiate during conflicts in order to open spaces for democratization pro-
cesses in national and local agendas. Together public and social actors may com-
bine prevention policies, especially in regions often affected by climate change, thus
these activities would improve the ‘arena’ of a HUGE security. Through education,
principles of peaceful coexistence, preventive health care and DRR can be taught.
The ‘agenda’ of HUGE security is based on a new social agreement between
Government, exposed people and responsible companies, where the ethical beha-
viour of the latter must limit the abuses and exploitation of humans and nature.
Empowerment from bottom-up among the vulnerable enables them to demand the
accomplishment of their human rights. When they are trained in resilience-building
and adaptation practices, these vulnerable groups are able to face more difficult
climatic and social conditions.

These practices related to HUGE security are more easily developed at local
level. As pilot projects, they may later expand to regional, national and global
spaces. Threats and risks from extreme events do not respect national boundaries, as
evidenced by the tsunami in 2004, where the victims came from many Asian,
African and European countries, and a large part of the local population and tourists
were affected. The reaction of global solidarity to this global catastrophe indicates
that basic human values exist among citizens that allowed local communities to
recover and achieve a situation of normality as soon as possible. In many countries,
this solidarity helped to improve living conditions. In addition, cutting-edge
international technology (tsunami warning) was installed and combined with local
efforts, which created an efficient early warning system that may improve human,
gender and environmental security.

Not only the post-tsunami recovery, but multiple other examples have shown
that in times of crisis, women maintain social networks and establish new ones to
support communities and people affected or in mourning. They also collaborate
with the Government to overcome the existing crisis as soon as possible. They are
sensitive to new risks that arise when family ties, living and working conditions are
broken and sexual violence is more visible. As shown in Fig. 12.8, the interaction
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between governmental efforts and international organizations from global to local,
combined with actions and agendas from below, may allow the creation of arenas,
agendas, actors and activities of HUGE security that are aware of the present threats
and that would help to prepare for future risks, increasingly more unpredictable.

In short, a HUGE security approach opens up analytical perspectives which may
influence policy decisions that, when correctly applied, can enhance resilience and
facilitate the empowerment of men and women before, during and after a disaster.
This approach represents the analytical basis for creating political tools that can
empower the vulnerable and convert them from passive and deprived objects to
active agents of change. These trained people—women and men—have the
capacity to build and improve their resilience and adapt to diverse cultural contexts.

The understanding of this extended and deepened security approach from the
household to the global scenario offers some conceptual reflections that may guide
the policies towards a complex understanding of risks and DRR. These policies
may open the field for a comprehensive management of extreme events, where
authorities and citizens are together able to protect the survival of those exposed
and guarantee their human rights. Undoubtedly, it is the responsibility of every
citizen to collaborate in this noble task for the benefit of themselves, humanity and
the future of the Earth. There is no doubt that there exists only one planet and that
together we must all help to recover the conditions for a sustainable life that
continues to offer conditions of dignity to the present and the future generations.

Fig. 12.8 Interaction of global and local actors with diverse functions. Source IPCC (2012:
346.12)
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Chapter 13
Adolescents’ Perceptions and Behaviours
Regarding Volcanic Risk

Dayra Elizabeth Ojeda-Rosero, Melissa Cepeda-Ricaurte
and Esperanza López-Vázquez

Abstract The Popocatepetl volcano is the most dangerous one in Mexico, given
the fact that it makes more than 20 million people vulnerable to a major eruption.
We conducted a qualitative research in an educational institution located on the
southern slope of Popocatepetl, in which there are five student risk brigades. Here
we describe the most important topics of risk perception that the members of the
brigades talked about. The educational community is an area of special interest in
relation to volcanic risk that concerns many aspects of the community life and
different perceptions and representations in their way of thinking. School brigades,
beyond being groups formed by students trained to respond to a possible emer-
gency, can be scenarios of collective-value-building to guide new ways of under-
standing human relations and risk prevention.

Keywords Volcanic risk � Risk perception � Students brigades
Educational community

13.1 Introduction

According to the United Nations International Children’s Emergency Fund
(UNICEF) and the International Strategy for Disaster Reduction (ISDR 2009),
children and adolescents who attend school at the time of a disaster represent one of
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the most vulnerable groups. Therefore, drawn from a student brigade research, this
chapter seeks to present significant aspects to be taken into account in proposing
guidelines for volcanic risk prevention.1

Risk perception can be understood as a process of integrating information from
the environment based on the individual’s understanding of the world, and beha-
viours are the actions taken in relation to the risk. It is a complex and changing
psychosocial process that cannot be reduced to the interpretation of the intensity of
a danger. The factors involved are multiple and are closely related to the context,
the level of perceived vulnerability, the ability to control the situation, the famil-
iarity, the novelty of the hazard, the subject’s and the social group’s previous
experience, the perception of the cost-benefit, as well as other psychosocial,
institutional and cultural factors at stake (Slovic 2000; Sjöberg 2000; Fischhoff
et al. 2000). Many of these factors are explained in this book’s first chapter.

Considering that our interest is focused on the processes of community per-
ception, it seems pertinent to clarify that the concept of community can be under-
stood as the confluence of interests and affections, especially the sense of
belonging, from which individuals and groups organise and build their identities
(Krichesky 2006). This allows the social group to be in a space of common
exchanges that have a known organisation and are full of group and individual
meanings that give a sense of belonging to each person. Given that the context in
which we developed the present study was in an educational community, it is
important to highlight the concept of an educational community as a community
where interrelationships are generated around the educational process among dif-
ferent actors (teachers, students, administrators, parents, relatives, neighbours and
members of other connected organisations) who share a primary purpose: the
education of young students.

In this context, there is a daily coexistence which is not foreign to the multiple
social contradictions. For that reason, it is not totally possible to achieve the par-
ticipation of different community sectors or any other joint initiative in disaster
prevention if the schools are not visualised as areas for the development of edu-
cational communities (Campos 1999). In this respect, Pereda (2003) states that it is
not a matter of the school opening up to the community but of building a network of
relationships where school, family and other organisations belong as members of
the community.

1Thanks are due to the inhabitants of the Municipality of Tetela del Volcán (Morelos, Mexico) for
their kindness and willingness to participate in this study. Also to the educational community for
opening the institution’s door to learn about their psychosocial dynamics and in particular to the
members or collaborators of the student brigades. To the National Council of Science and
Technology of Mexico (CONACYT) for the support to the Ph.D. and Masters grantees for the
development of their respective research projects: ‘Intergenerational construction of the perception
of volcanic risk’ and ‘Construction of a community strategy for the prevention of volcanic risk’,
with the mentorship of Dr. Esperanza López-Vázquez, taking into account that we take up some
parts that were jointly developed. Likewise, the advisers and reviewers are acknowledged for their
contributions to the qualification of this work.
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According to this conception of educational community, volcanic risk preven-
tion as a collective construction demands the recognition and appreciation of the
relationships that communities have culturally and historically built within their
territory. Therefore, processes must be generated from the communities’ daily life,
their language and their world view, which is where the need arises for an education
that values the right to participate by placing people in new roles which, for
instance, offer the opportunity to gain experience of handling real-life problems,
such as those relating to the environment (Freire 2007). Knowledge is a dynamic
and permanent construction that is produced on the basis of other knowledge, so a
dialectic relationship is generated between the person, society and the environment
(Núñez-Hurtado 2005).

For Calixto (2012) environmental education strengthens awareness of the
human beings’ responsibilities regarding the continuity of different forms of life on
earth and helps train social, critical and participating subjects to address socio-
environmental problems. From this perspective, formal and non-formal education
groups are called upon to construct scenarios of dialogue between popular
knowledge and scientific knowledge, leading to a critical knowledge, guiding
healthy relationships between living beings, which contributes to the solution of
existing environmental problems and to the development of sustainable strategies
and possibilities for coexistence. Going beyond the transmission and memorisation
of concepts and generating contextualised processes in the communities all proves
to be necessary in the processes of volcanic risk prevention.

13.2 Research Context

Mexico is a country with active volcanoes with different levels of activity. Some of
them are considered high risk from the level of danger and the amount of materials
that they exhale from their craters. There are sixteen active volcanoes, among which
is Popocatépetl, which is categorised as threatening a high level of danger, although
its periods of activity are not continuous since it manifests long periods of rest. It is
located between the states of Morelos, Puebla and Mexico. According to Macías/
Siebe (2005) Popocatépetl is the most dangerous volcano in the country in the sense
that more than twenty million people are vulnerable to the effects of a major eruption,
which makes the risk level of the different zones high due to its proximity and
geographical position. Based on Popocatépetl’s previous volcanic incidents, some
zones are at greater risk of falling ash or of lahars due to the winds. Its current period
of activity began in December 1994. Since then, eruptions have not stopped,
although it shows periods of greater activity than others (López-Vázquez et al. 2008).

The Municipality of Tetela del Volcán, in Morelos, where this research is carried
out, is located on the southern slope of Popocatépetl. The word Tetela comes from
the Nahuatl root: Tetella or Tetetla, which means place where there are many stones
or rocky ground (Encyclopaedia of the Municipalities and Delegations of Mexico
2005). It has a population of 18,179 inhabitants (Constitutional Government of
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Tetela del Volcán, Morelos, Administration 2009–2012), distributed in the
municipal head that bears the same name and three other locations. One of the
highlights of the Municipality is the importance of community organisation in
decision-making and collective actions (Reyes 2011). In Tetela there are several
educational institutions of different levels. This work was developed in an educa-
tional institution that has approximately 650 students (Constitutional Government
of Tetela del Volcán, Morelos 2009–2012) and 30 teachers, mostly from the
neighbouring municipality of Cuautla.

13.3 The Student Brigade Within the School
and Community Context

According to the Secretary of Public Education, the student brigades are groups of
students that are integrated according to the recognition of the risks and vulnera-
bility present in the school. There are five types of brigades: (a) evacuation,
(b) search and rescue of lost and injured people, (c) first aid, (d) communication,
and (e) fire prevention and combat. The function of brigade members is to support
the representative or group leader in the relevant functions and activities in the
internal civil protection and emergency unit, to make reports and carry out the
specific activities and functions according to the type of brigade to which he/she
belongs.

As for the school in which this research was carried out, as well as in other
schools of the Municipality, at the end of 2013 a training course was conducted
through Civil Protection and Personal Security courses carried out by the National
College of Professional and Technical Education (CONALEP) through students of
the degree in Hygiene and Civil Protection and teachers who support the process.
This process was carried out in coordination with the Institute of Basic Education of
the State of Morelos (IEBEM), the State Civil Protection Institute, the Committee
on Security and Civil Protection of the local Congress and the Committees for
Social Participation in Education (Municipal Government of Tetela del Volcán
2014). Five brigades were formed from this training, each with five students
belonging to different school grades, mostly second grade. Training included topics
on safety, civil protection, first aid, use of fire extinguishers, fire management, drills,
search and rescue, and evacuation, among others.

The brigades are active, and the students who integrate them, with the support of
leading teachers, have carried out activities such as evacuation drills in the insti-
tution, as well as identifying risks in the school. The formation of these brigades is
recognised as an important advance in risk prevention, however, the need to
strengthen this action on a continuous basis is evident. Students linked to the
brigades are motivated to generate risk prevention actions, not only because of the
need for this work in this school, but also because it gives them a chance to
participate and hone leadership skills, as well as an opportunity to contribute to the
welfare of their peers and the educational community in general.
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13.4 Method

The main techniques developed in the study were: participant observation, focus
groups and individual in-depth interviews.

Participant observation began in March 2013 for a period of approximately one
and a half years, and was conceived from an ethnographic perspective as the
process of insertion and permanence in the field (natural setting of the community).
This immersion made it possible to approach the subjects’ psycho-social world, in
which their behaviour is based on symbols and meanings provided by the group and
internalised in the process of giving meaning to the world. Notes and field diaries
were used to record participant observation information, as well as videotapes of
both the immediate surroundings of the educational institution and its surroundings.

Another technique developed was the focus groups, understood as a process of
interaction in which opinions, attitudes, codes, values, representations, behaviours
and symbolic systems, among other elements, intertwine to reveal socially con-
structed senses and forms of everyday knowledge (Cervantes 2002). Two focus
groups were formed, one with brigade students in the same educational institution,
and another with teachers and parents of this institution. Each group consisted of
eight people, with whom a conversation was generated about volcanic risk starting
from the associations they made with the words ‘volcano’ and ‘risk’ presented
separately as inductive words, followed by the initial questions: What does volcano
mean? What memories do you have about the volcano? What emotions do they
have? What does risk mean? These were linked to new concerns and feedback that
emerged in the dynamic of the groups. The duration of each group session was 2 h.
Their contribution was fundamental to learning the educational community’s per-
ceptions and behaviours surrounding volcanic risk, making it possible to read this
information in the social context.

With the purpose of deepening and contrasting information from people from
different sectors of the community, three in-depth individual interviews were
conducted with two people who have lived with the Popocatépetl activity and the
application of preventive measures, and one representative of public institutions
for risk management who works in this community, adult men of different ages.
Both the individual interviews and the focus groups included questions related
to the perception of volcanic risk and subsequent behaviour when faced with
Popocatépetl’s activity.

The information was analysed based on its classification in different categories,
which allowed us to interpret the vast information we obtained. In this way, we
began by presenting a list of emerging categories based on the focus group of
brigade students, which constitutes the axis of information analysis, from which
information was integrated from other sources in the educational community. From
the analysis of this focus group, the initial categories emerged: parents’ perceptions,
habituation, existing prevention strategies, media influence, school learning about
risk, need for risk prevention, role of teachers, perceptions about brigades, expec-
tations towards teachers, needs of the brigades, potentialities of the brigades and
their future possibilities.
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These categories were contrasted and supplemented with information from
different sources (students, teachers, parents, other community representatives),
emerging specific categories that reflect the reality of the brigades and their context
as part of the educational community. There were also two meetings with the
teachers and parents to talk with them about our findings. The reflexivity was
constituted in a process of permanent analysis of the phenomenon within the
research team, including the researchers’ own perceptions; from there came about
the elaboration with respect to the theoretical conceptual frameworks, the structure
and content of this work, the same method and the potential contributions that it
proposes to make to and from social psychology and community environmental
education.

It should be mentioned that the members of the educational community who
participated in the study gave their informed consent for participating with us and
for the publication of results. Below are the results obtained, highlighting in italics
the textual phrases that were said at the time of the interviews and focus groups,
indicating the author of the sentences in an impersonal way. We will also briefly
discuss each issue.

13.5 What We Found

For some members of the educational community the volcano activity has become
part of their daily life, an aspect that generates familiarity with the phenomenon.
People recognise the risk to which they are exposed because they perceive volcanic
activity but it has been incorporated into their daily life: ‘We all know that it is
dangerous, but since we have become accustomed to living with it we are no longer
afraid of it’ (Community member).

This familiarisation with the Popocatépetl activity and previous experiences
have had a negative influence on evacuation behaviour: ‘The last time we were on
alert going to red, we heard very loud noises, but people no longer pay attention to
it, because if that had happened years ago, I think we would had run away, right
now it seems that we no longer… About six months ago, at that time, we heard a lot
of noise, but we got used to hearing those noises, they do not go away, or better to
say, we did not go’ (Mother).

13.5.1 Parents Before a Volcanic Phenomenon

In order to be able to better understand the volcanic risk perceptions of the com-
munity living around Popocatépetl, it is important to include different family
members in the investigations on volcanic risk (López-Vázquez 2009).
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Accordingly, value is given to the family’s and parents’ primary role in educating
their children as members of society and their role within an educational commu-
nity, including their perceptions.

Some parents recognise the risks and benefits of living in a volcanic area, the
need for information on the necessary measures to prevent possible risks, and also
the need to care for nature in the volcanic environment: ‘The volcano for me is a
story, a legend … I respect it because you have to be very careful, because its
activity is exceptional, and we must also take care of it, we must reforest, so it keeps
on giving us what it has given us, lots of water, lots of it, uhm, fertility’ (Father).

Researchers such as De la Cruz-Reyna (2009) and Vela (2009) state that living
in a volcanic area involves not only risks but also benefits such as soil fertility,
water sources and other raw materials, among others. Other aspects also contribute
to the understanding of people’s decision to populate and stay in volcanic areas.
According to Glockner (2012) the relationship of humans with nature goes beyond
its simple use as a production resource, because the rituals that some peasants
perform in volcanoes as sacred sites are signs of ethics and respect for the world in
which we live.

Notwithstanding previous perceptions, there is also evidence of the uncertainty
and fear generated by contemplating the possibility of a major eruption of
Popocatépetl, recognising that there is a latent risk. This uncertainty can be a source
of motivation for parents to contribute to the construction of alternatives for living
with the volcano and minimising its risks.

13.5.2 Existing Prevention Strategies Can Still Be Improved

The volcanic activity status is a mechanism of the National Civil Protection System
to keep the population informed about the different levels of danger of the volcano.
This activity status has three colours: green, indicating normal activity; yellow,
involving alert; and red which is the alarm signal. This mechanism is recognised by
some members of the community as expressed by a student: ‘There is an alert. The
alert is used to inform the population of the phase in which the volcano is, in order
to see if they have to evacuate.’ Likewise, the dissemination of information through
leaflets and conferences provided by Civil Protection in situations of volcanic alert
is recognised as a mechanism of volcanic risk prevention.

Evacuation drills and road improvements are also recognised by some members
of the community as measures to prevent hazards. One student reported: ‘I have
seen that they do evacuation drills and I believe they even removed the speed bumps
so that the evacuation routes are faster.’ Evacuations as preventive measures in
case of volcanic alert can be essential strategies to safeguard the well-being of the
population. However, the lack of consultation and planning with the communities
affects the people’s attitude regarding this measure and the decision to remain in
their territories.
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For some of the community members, evacuation processes carried out in the
past have had a negative impact due to the theft of the belongings of those who
were evacuated. ‘Then they had them evacuated, there in the shelters and when they
returned many people were discouraged to have left, because a lot of things were
stolen… then people said that they were never going to leave again’ (Community
member).

In addition, there are beliefs in the community that, through social pressure, can
influence behaviour and decisions: ‘Here, there is a word that is used a lot [when]
people are cowardly. … I think that because many people left, those who stayed
here began to call the people who left “coyones” (cowards)’ (Mother). These
attributions show the need to deepen the different meanings that the community has
built around the volcano and risk, as well as to improve existing prevention
measures.

13.5.3 Credibility Has Been Lost in the Media

Participants highlight the influence of media such as television and radio, which
have impacted the decisions of some members of the community in past events.
A mother expresses: ‘Most people left, I think, because of the same thing as on TV,
in the media. Then it was more what they heard than what they saw—‘leave now’.
Then many people got ready and left.’

There is some disagreement with the management of information given in cer-
tain cases about the volcano. A member of the community says: ‘… and mainly
journalists who have been here make such a scandal and the volcano does not kill,
but journalism does’ (Member of the community).

13.5.4 People also Learn About the Volcano in School

School is a space that brings young people to build knowledge about the volcano.
This is what students say in their testimonies: A student considers that the volcano
is to be studied ‘In classes that have to do with the subject, for example, in Spanish
class there are legends and let’s say that if it has the volcanoes, it can be talked
about.’ Volcanic risk has also been addressed in biology: ‘In seventh grade we did
a project in biology sciences and … we conducted interviews about the volcano,
about what people felt.’

Another strategy used is the construction of teaching material: ‘The geography
teacher told us to make brochures so that we could distribute them.’ These ini-
tiatives are a resource for the prevention of volcanic risk, since not only information
is sought, but it also has a practical application which may make possible new
understandings of the relations of the community with the volcano.
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13.5.5 Prevention Is a Necessity

Some members of the community recognise the need for information and prepa-
ration to reduce the impact of the volcano’s activity: ‘If you have prepared how to
act at that moment, I believe that if you did not have a project before, in a work
plan things would not work’ (Student). This need for preparation was stated by
different members of the educational community: ‘We must have information, to
know what we can do in this situation, so we can take precautions so we can do
something… because, to be honest, I am not prepared for an evacuation, for an
emergency exit’ (Teacher).

Establishing volcanic risk prevention plans or strategies that enable the popu-
lation to be informed about what to do in case of volcanic alert is a factor that can
influence the community’s perception of security.

13.5.6 Teachers in Risk Prevention

Teachers are key players in the prevention process due to their training and the
influence they have as reference and authority figures for students. A student
expresses: ‘If there is a student who trusts a teacher a lot in… he also has a lot of
influence in his/her ideas.’ Beyond the academic role they play in school, teachers
are participants in a particular reality, in this case, the daily living with the volcano,
and are called to participate in the construction of a safe school.

A teacher committed to his or her context, in which there is a risk or a need for
prevention, can become an environmental educator, for which he/she requires
training on the subject, in addition to integrating pedagogy and scientific knowl-
edge, developing the capacity to contextualise them in culture; this implies various
psychosocial aspects related to values, beliefs, attitudes and practices (Dos Santos
2012).

It should be noted that most of the teachers linked to the institution are not from
Tetela, so their relationship with risk is different from the relationship built by
students and teachers from this municipality. In this sense, Leal (2005) emphasises
the importance of generating a common and positive identity around an educational
institution based on an institutional educational project.

13.5.7 Credibility of the Brigade’s Actions: An Aspect to Be
Strengthened

Some of the students linked to the brigades perceive that sometimes their actions
are not valued by their peers and other members of the community. According to
one student, ‘Older people do not want us to explain anything to them and don’t
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like that we tell them anything. They feel they know everything, we do not have to
tell them a thing.’ ‘Sometimes when we do the evacuation drills there are children,
our peers, who just take it as game. Teachers do this too.’ These perceptions can
affect their motivation, as well as their self-concept and self-esteem. ‘Let’s say that
you get your self-esteem down because you have that initiative.’

In certain cases, the role of young subjects may be denied or disregarded in
social institutions, and the role of adult subjects is emphasised, limiting young
people’s possibilities of participation, or restricting them to rigid preset frames,
without allowing their participation in the joint construction. This finally discour-
ages the participation of young people, therefore justifying the conception that there
is youth apathy and emphasising the fear from this population sector’s demands
(Leal 2005).

13.5.8 Brigade Students Recognise Their Potential
Contribution

For some brigade students, these brigades are a resource to promote risk prevention
in the educational community: ‘It is a way to tell teachers and students more about
the risks of a volcano or an earthquake, so that they can know the risks and how to
evacuate, that is, to have more knowledge about more serious disasters’ (Student).

The possibility of coordinating prevention actions from the brigade can be an
opportunity for young people to strengthen their capacities of leadership, man-
agement, organisation, social skills and empowerment, among others, which may
contribute to their personal development, as well as contribute to prevention.

As school is an important community reference in which different actors and
social sectors converge, the actions undertaken by the school brigades not only
impact the immediate school context, but work led by the students can also con-
tribute to raising awareness and generating risk prevention actions at the family and
social level.

School brigades, as scenarios for the participation of the educational community,
can guide new ways of understanding human relations and volcanic risk prevention,
from solidarity, responsibility for protecting life and social commitment to col-
lective well-being.

13.5.9 Brigade Students Have Expectations of Their
Teachers

Some students linked to the brigades expect their teachers’ support, so that from
their example, they motivate students and other members of the community to
participate actively in generating risk prevention actions: ‘teachers begin with the
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example because otherwise students will not pay attention to us’ (Student). Some
teachers show interest in the problem of volcanic risk and, as reference figures in
the educational community, they are allies in the construction of a prevention
culture. ‘There are some teachers that do care and try to help us or orientate us,
well, not all of them’ (Student).

Teacher training in the field of environmental education implies ethical, edu-
cational and pedagogical principles, that is to say, it implies the educational act in
its totality. That is why there are no dichotomies between exercising a role of
environmental trainers and the same exercise of the role of teachers (Dos Santos
2012). It is important to remember that there is not a single conception of envi-
ronmental education but several references (Erice 2004; Dos Santos 2012), so it
may be important to review and carry out an institutional reflection to construct an
intentional project internally congruent and socially relevant.

13.5.10 What Is the Expected Future for the Student
Brigade?

For students, the brigades’ processes can be strengthened by generating training
processes that allow them to acquire new knowledge to enable them to act effec-
tively in an emergency, as well as establish strategies that allow them to contribute
their knowledge to other students: ‘What we need is to learn more things and to the
first grade children, to teach them so that it becomes a follow-up so that when we
leave the school, others will have this knowledge and so on’ (Student).

Students recognise that forming and maintaining brigades, rather than an isolated
activity, can be an institutional process, in which young people themselves con-
tribute to training new brigade members.

13.6 Towards Volcanic Risk Management
from the Educational Community

The dynamisation of an educational community is a work of constant dialogue and
reflection in the process of signifying and re-signifying the beliefs that are at the
basis of their cultural frameworks. It is for this reason that one of the relevant tasks,
with regard to establishing a culture of volcanic risk management from the edu-
cational community, it is to identify values from which it is possible to achieve this
purpose. In this sense, a value that is considered important to work with this
particular educational community is the ethics with life, understood as the value of
the human right to dignified living conditions involving active citizen participation
in the decisions to enable individual and collective well-being. This value may be
possible with the deep and broad participation of social actors in the task of
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transforming their environmental consciousness (Cardenal 2005), which implies
consideration of the human beings’ relationship with their territories. Participation,
as a process of collective construction of knowledge, enables the people’s
co-responsibility towards their life and well-being, overcoming reliance on external
assistance, and from the risk situation, promoting community growth based on the
agreement of principles and strategies (Ojeda 2008).

A coexisting principle with the value of ethics with life is the solidarity that
means taking on commitments for collective well-being, overcoming individualism
and recognising the need for the well-being of others as a condition for the general
welfare. Hence the need to rethink the forms of forced or passive participation,
aiming to revitalise the relationship with the world and perspectives on social reality
during the process of risk management.

Another value that is considered to be a must at the basis of the risk management
process in the educational community is the collective construction of knowledge,
which involves giving value to everyday knowledge, establishing horizontal rela-
tionships between the actors of the educational process and considering them
capable of acting on their environment.

It is necessary to promote the recognition of the culture and the systems of
relationship between the members of the community and their surroundings, in
particular their relationship with the territory in order to have an efficient and
legitimate volcanic risk management which takes into account that it is there where
they develop relationships with nature. At the same time it allows students to
dialogue with other types of knowledge with a view to achieving a wide view of the
world, but in connection with their real living conditions (Freire 2007).

Reality complexity demands the integration of different perspectives that allow
an approach to their understanding. For this reason, volcanic risk prevention pro-
cesses are nourished by the dialogue of popular and scientific knowledge (Ojeda
2011). According to Torres (2011) researchers and the community are carriers of
scientific knowledge and popular knowledge, finding consensus and dissension, but
above all intersections.

These two values can form a basis for initiating a process of community envi-
ronmental education around volcanic risk, taking advantage of the relationships of
the communities with ‘Don Goyo’, another recognised name for Popocatépetl,
derived from history and culture that define a link with nature on which their world
view is based (King 2010).

13.7 Concluding Remarks

It is possible to understand volcanic risk from a psychosocial perspective, based on
identifying and interpreting perceptions and behaviours, resulting from an ancestral
and historical construction of relations between settlers and territories, with cultural,
educational and political implications, among others, beyond the sensory reception
of the physical manifestations of the volcano activity. Based on the above, the
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volcanic phenomenon has multiple interpretation possibilities, where the risk is
only one of them.

However, in order to contribute to volcanic risk management, social psychology
and community environmental education can be more relevant, if other possible
readings are involved, such as familiarity with the volcano, the psychosocial stress
of living in a risk area (López-Vázquez et al. 2008; López-Vázquez 2009), some
factors related to the capacity to control the situation (López-Vázquez/Marván
2012), the relationship between members of a community and their relationship
with environmental elements such as volcanoes, among others, from which it is
possible to understand this community’s meanings and practices as a basis for
preventive actions.

The educational community is an area of special interest in relation to volcanic
risk, considering both the different actors involved in it and the relationships
established around the educational process, which give it a vital role in the pro-
cesses of risk interpretation, as well as in collective decisions and actions related to
environmental education, to build a risk management culture integrated with the
strengthening of citizen participation and the enhancement of community resources.

As an added value in the process of knowledge of perceptions and behaviours
and the generation of collective strategies for risk prevention, we pinpoint the
possibility of evaluating the educational institution’s work in the particular com-
munity environment exposed to volcanic risk, including mobilisation of their
projects and their educational processes, curriculum plans, and relationships among
social actors, in the search to increase environmental awareness and social re-
sponsibility, respecting and giving value to the psychosocial dynamics of a locality.

Student motivation can be verified with regard to their wanting to make changes
in their community from their role as brigade members, especially related to par-
ticipation, including the opportunity to propose and activate strategies for risk
prevention. In the same way, their integral training is strengthened through the
development of skills and attitudes. In this sense, student brigades can be consid-
ered community resources for volcanic risk management, which can be enhanced
with the support of all actors in the educational community.

School brigades, beyond being groups formed by students trained to respond to a
possible emergency, can be scenarios of collective values, building new ways of
understanding human relations and risk prevention to increase the students’
self-confidence and motivate their active participation in different contexts: family,
school and community.

It is necessary to continue developing research and action research in educational
communities exposed to volcanic risk, in which socio-demographic aspects such as
gender, origin, age and others are also involved in the analysis, which may con-
tribute to a more detailed analysis of the situation. In the same way, it is important
to carry out other studies from social, community and environmental psychology in
relation to the possibilities of enriching the educational community’s participation
in institutional support in emergency and disaster risk prevention.
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Chapter 14
Behaviours Related to Increased Risk
of Bullying Among Schoolmates

Hannia Cabezas

Abstract Abusive behaviour among school peers is a global issue that is present
irrespective of culture, country, socio-economic level or kind of educational centre,
and Costa Rica is no exception to this reality. This chapter seeks to identify risky
behaviours that lead to bullying, and describes the main characteristics of the
victims chosen by the aggressors, who perceive their victims as shameful and
fragile persons. Also discussed is how the victims are affected in the short and long
term.

Keywords Abuse among peers � Abusers � Bullying � Intimidation

14.1 Introduction

As described in earlier studies (Olweus 1983; Serrano 2006; Cerezo 2006; Menesini
2009), abusive behaviour between peers is a worldwide phenomenon that is present
in many nations, irrespective of culture, country, social class or educational centre,
and Costa Rica is no exception to this reality.

In 2007, the percentage of abuse among peers in Costa Rican groups was 19%
(Cabezas 2007). Participants in this study were 371 students aged between 13 and
16 years. The rate found was comparable to the European average that to date
varies between 15 and 20% in countries such as Spain and Norway.

Subsequently, a new study conducted with 916 primary school boys and girls
aged 9–14 years found that the number of abusers reached 14% (Cabezas 2011).
Within this group, 21% were boys and 9% were girls. Male abusers used greater
physical force against their peers whereas female abusers used more covert methods
such as threats, insults or blackmail in order to get something from their victims.
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By 2012, the number of abusers had risen to 20% and recently it reached 26%
(Cabezas/Monge 2014). In this most recent investigation, a sample of 1,115 male
and female students was selected with ages between 8 and 15 years; at the same
time, a relationship was established between family and social environments sur-
rounding the educational centres, and a greater or lesser reported incidence of peer
bullying.

It is evident that the ways in which students relate to each other is changing.
Threatening behaviours become stronger in the school setting; and, in classrooms,
hitting, kicking, pinching, pushing, threatening, sneering, and insulting behaviours
prevail as routine forms of interacting together and also of surviving. Because of
this, attention given to this phenomenon may contribute to its early detection and
help to ameliorate the devastating consequences for those who are victimized by
their peers.

The various forms of aggression used by students are influenced by particular
traits observed in potential victims who show ‘greater anxiety or insecurity than the
rest. Additionally they may be hesitant, sensitive and quiet. When they feel
attacked, they normally respond by crying (at least in the lower grades) and running
away. Similarly, they suffer from low self esteem and have a negative opinion of
themselves and their situation’ (Olweus 1998, p. 50).

It becomes increasingly import to call attention to other acts that may be
affecting human behaviour such as acts committed against property and the envi-
ronment or the lack of respect shown on highways. Such acts lead to violence and
indirectly affect the nuclear family, the community, the school, and boys and girls in
general.

Even though such activities would seem to be foreign to educational centres,
they are very interrelated by forming part of the familial systems which address the
roles played by individuals within their family, social or work environments, and by
contributing to how these settings influence the individual’s feelings and, later, the
development of their life goals. This leads us to believe that neighbourhood vio-
lence should be considered a highly predictive factor for the development of abuse
between peers, thus making the space in which the children grow up a causative
factor of abusive behaviour in the classroom.

14.2 School Bullying

During the 1970s, Dan Olweus studied the phenomenon of bullying; research that
was taken up again decades later by scientists in countries such as Japan, Great
Britain, Canada, the United States and Spain. Thus, the researchers developed new
hypotheses to demonstrate other criteria and allow greater understanding of this
theme.

In general, bullying refers to intimidation by means of insistence, demands,
threats or force.
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Internationally, bullying is recognized as aggressive behaviour demonstrated
between school-aged youth. Such behaviour is deliberate and may cause physical
and emotional harm. The phenomenon of ill-treatment by abuse of power is also
known as victimization or abuse among peers.

Olweus (1998, p. 25) defined it as ‘the situation of abuse and intimidation in
which one student is attacked or becomes a victim when repeatedly exposed over
time to negative actions taken by one or more other students.’

Three important concepts are derived from this characterization, which help to
identify the phenomenon with greater clarity:

a. Aggressive behaviour is carried out with the intention of causing physical and
psychological harm. This form of activity is deliberate and affects boys, girls
and youth who demonstrate particular physical or psychological characteristics
that make them vulnerable to the aggressors.

b. The abusive behaviours against the victims are performed repeatedly and even
extend beyond the hours of the school day. The frequency of the victimization
varies from several times a day to several times a week or may be spread out
over a longer period of time.

c. There is evidence of a disequilibrium of power that makes the victim feel
impotent and in need of help since he lacks the skills to get out of the situation
without the intervention of others.

Some research (Olweus 1998; Cerezo 2006) has shown that a person is attacked
when inappropriate things are said about them, when they are threatened, intimi-
dated, or blackmailed, when their possessions are grabbed from them, when they
are sent anonymous messages, or when they are hit or pushed. On occasions, such
aggressions are prolonged in time and space, affecting even more severely the
victims who cannot find security in school or even at home with their family.

Bullying among peers affects the capacity for learning, one’s self perception, and
the need to belong to a group which are essential conditions for daily life, accep-
tance and survival of human beings living in community.

Aggression within the classroom can occur via visible actions or via covert acts
that are difficult to demonstrate. Because of their particular characteristics, social
scientists call such acts ‘relational aggression’ or ‘social cruelty’ and they can set off
‘physical symptoms, such as migraines or stomach pains, in both the aggressor and
the victim’ (Anthony/Lindert 2012, p. 24).

There are many factors that should be taken into consideration regarding boys
and girls who are victimized by their peers. Some of these indicators include:
physical aspect, skin colour, vocal pitch, height, or the presence of some disability.
Whether such characteristics are accompanied by acceptance or rejection by the
victim himself or by his peers will impact his self esteem and may drive him to
show signs of weakness, fragility or timidity among other conditions.

Showing some obviously different characteristic carries with it the risk of being
excluded or isolated. Being different from the norm or lacking social skills is a
reason for being rejected by a peer group which denies persons with different
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characteristics the sense of belonging that is a fundamental human need and which
allows for the sharing of emotional states, values, beliefs and situations with others
such that each human being forms part of the diversity of men and women in search
of their own identity.

Negative experiences between peers directly impact the victims and, in adoles-
cence, can cause anxiety attacks, low self-esteem, and depression (Deater-Deckard
2001). Therefore, early intervention in childhood is required to prevent such adverse
consequences.

The construction of one’s own self-image depends largely on the actions of
one’s social group. This ‘identity discovered through relations with others’ has been
called ‘identity by inscription’ (Horton/Hunt 1992, p. 100). This is why the
judgement or perception of others with whom one interacts as well as the physical
appearance of each student take on special importance within the school context
and furthermore may become determining factors for peer relations, predicting the
future conduct of both victims and aggressors.

Personal appearance on occasion will create false impressions in aggressors
concerning their schoolmates, which may cause their rejection or being identified as
stupid, easily attacked or manipulated. I conducted a study in which students were
asked to answer the question ‘Why did you choose this person to bully?’, and they
gave the following answers about their victims: Because he is stupid, because I
don’t like her, because he is younger, because she doesn’t react, because I saw him
as weaker, because she was timid, because I could manipulate him, because she is
smaller than me, because it’s so easy, because it’s her… (Cabezas 2007).

These victim characteristics mentioned by aggressors, led them to see their
victims as timid and fragile persons. These conditions are interpreted by the
aggressors as weaknesses, feeding the false belief that when the victimized boys
and girls show these behaviours, they will also be cognitively handicapped, which
will impede their reacting with mental agility and will limit their social skills and
independence. Such distorted perceptions lead aggressors to act without restraint
and think they will not be denounced and therefore can freely escape from any
compromising situation.

When aggressors detect signs of timidity, fragility or weakness among their
peers, it leads them to make them into easy targets, objects of scorn, humiliation
and isolation. These actions by peers generate in the victimized students feelings of
anxiety, anguish and fear as well as feelings of rejection that lead the victims to be
more conscious of their own limitations.

Short stature, skin colour, or being the youngest in a group are other risk factors
that can lead to ill-treatment in school.

In Costa Rica, we have found that the different ages of students present another
factor leading to classroom bullying. Ranges of ages between 9 and 13 years within
a single grade level were associated with rates of violence of 70% in one single
classroom (Cabezas/Monge 2014). This excessive age range was found in a primary
school located in a rural zone where 43% of the boys and girls had failed grade
level promotion and lagged behind their peers and where also only 15% were not
working to help support their families (Moreno et al. 2002). These findings coincide
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with previous studies that also concluded ‘school failure and grade repetition are
other effects of childhood abuse’ (Pincever 2008, p. 40).

Unequal social relationships increment the diverse forms of persecution towards
others. Thus, older students who share the same classrooms with younger students
have been called ‘tiny tyrants’ who ‘are more aggressive and have leadership
capacity whereas their victims, especially if very young, are more passive, retiring,
isolated and frequently without friends’ (Menesini 2009, p. 11). In this manner, the
student’s age becomes another risk factor that, for those who must repeat a grade
level, may signify in turn that school doesn’t motivate them, that they lose interest
in the school, and that these feelings of frustration and anger are displaced against
their weakest peers who lack the tools needed to defend themselves.

Repeating one or two grade levels also impacts the aggressors because it affects
their self-esteem and leads them to the false belief that they are incapable of
learning. Also, the aggressors develop feelings of loss at being displaced from the
peer group in which they began their studies. This in turn generates feelings of
frustration that escape through strong reactions they don’t know how to control.

Studies have shown that ‘bullies often state they are very proud of themselves’
(Besag cited by Voors 2006, p. 59); but ‘they are [generally] unsatisfied with
themselves except to the extent that they can demonstrate their superiority over
others.’ It is as if they said ‘I only feel good when I can control you’ (Voors 2006,
p. 59).

In general, bullies also present low self-esteem, have a blurry image of their own
personal insufficiencies and do not have the capacity to face up to them—they avoid
thinking about a subject they find painful. Therefore, they take recourse in using
force and intimidation against others (Voors 2006).

A second investigation on the principle characteristics of victims (Cabezas 2011)
found that aggressors repeated the perceived conditions of ‘weakness’ and ‘fragi-
lity’ and stated that they ‘didn’t like’ their schoolmates whom they described as
‘weaker or more fragile’ or whom they bullied simply because they ‘liked doing it.’

As studies have shown, social cruelty is present in children from a very early
age. It is important to point this out precisely because it is in early childhood
experiences and the impacts they cause ‘wherein the stage is set for the formation of
the child’s identity and for her sense of power upon entering the turbulent waters of
secondary school’ (Anthony/Lindert 2012, p. 30).

The common characteristics found in the Costa Rican studies, including weak-
ness, fragility and insecurity, lead the aggressors to ridicule their peers, to play dirty
tricks on them, and to mock them. The fragility detected in the victims coincides
with the contributions of Davis/Davis (2008), who found that victimization occurs
with greater frequency in students who are overweight, have lower intelligence, live
in poverty, or whose physical appearance has some characteristic that sets them
apart from the norm.

Physical stature is a high-risk condition for students because it can make them
‘easy targets for one who can’t discharge his hostility against the person that
provoked it: the child is a sure-fire scapegoat and it’s guaranteed there will be no
counter-attack’ (Cerezo 2006, p. 64).
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The simple presence of the victims is bothersome to the bullies, as is seen in the
expressions given by Costa Rican students who said they ‘disliked’ their school-
mates or that they bullied them because ‘they liked doing it.’ For these bullies, the
physical appearance of their potential victims caused feelings of discomfort or
dislike that led them to engage in disruptive conduct, which was very often
disproportionate.

‘Intimidation is a behaviour based on opportunity. Some kids become victims
rather than others because the aggressor sees that no one else defends them.
Therefore, the bullies invent their own reasons to explain why the victim merits
their aggression’ (Davis/Davis 2008, p. 21). To the former must be added the
toleration of bullying by the authority figures that places the victims in a position of
greater vulnerability from which they cannot escape, thereby facilitating the con-
tinuation of the ill-treatment—often with greater intensity.

Boys and girls spend long periods of time in school and their relations with their
peers will mark them for the rest of their lives. That is why it is important to reflect
on the data mentioned and on the diverse forms of aggression used by the
responsible actors.

Other important aspects to take into consideration are the insecurity, the fear, and
the aggression suffered by inhabitants of the high-risk zones close to educational
centres, which, although they may be categorized as conditions that are external to
the educational centres, also affect the relations between peers. These high-risk
zones near schools thus become another disadvantage for both bullies and their
victims, since violence in their surroundings as well as that in their homes directly
affects children. On repeated occasions, this theme has been the object of study via
the social learning theories of Bandura (1973), whose paradigm emphasizes that
parents are behavioural models and reinforce, one way or another, the behaviour of
their children.

The social environment exercises a direct influence on the development of every
human being; many reactions are given in response to the conditions of life or to the
educational or workplace environments.

If the social milieu that students grow up in is characterized by poverty,
inequality, unemployment, the lack of educational opportunities and personal dis-
satisfactions, these indicators can also lead to family and social violence, thus
increasing the probability that altered patterns of behaviour learned in daily life are
reproduced in the school. From this it can be stated that ‘if a country promotes
inequality and violence as a means of conflict resolution, it’s likely that bullying is
hiding behind every corner’ (Gairín-Sallán et al. 2013, p. 25).

If it is true that the noted conditions can be learned and reproduced as forms of
human behaviour, they may also release feelings of fear and isolation and cause
children to believe that this is ‘what they deserve,’ opening the way for this role to
be replayed in other life settings such as educational centres.

Each human being needs to establish his life goals. To do so requires healthy
circumstances in which he can attain maximum development of his capacity to
enjoy a dignified life. Therefore, approaching the theme of ill-treatment among
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peers is a more complicated task than it first appears, with many hidden angles to
discover and straighten out in order to procure the common welfare of every
student.

14.3 Reflections Concerning Some Relevant Aspects
to Improve in Victims

First of all, educational programmes directed towards victims should be imple-
mented within the school community. Such programmes should be aimed at
developing improved social skills, recovering self-esteem, security, and assertive-
ness and at establishing effective communication among peers.

Secondly, an individualized value system applicable to each particular institution
should be established such that students are informed from the start of the school
year about the philosophy and beliefs that govern the educational centre and exactly
what kinds of behaviour are and are not permitted within the school campus they
are entering.

Once the student body has been informed of the above premises, they should be
given specific guidelines concerning awards and punishments so that students may
form a clear understanding of the institutional rules and become conscious of the
consequences of their actions. Achieving this will require development of group or
individual programmes as needed to produce changes in the students’ behaviours,
and this means identifying:

a. What are the stimuli that trigger aggressive conduct by the bullies?
b. What are the specific actions that occur in response to such stimuli?
c. What are the consequences that result from engaging in threatening behaviour?

It is necessary to detect the specific strengths of the victims and, based on those
strengths, develop programmes to improve their interpersonal relationships and
help them achieve integration in their peer group.

National studies have identified as a weakness in this group the lack of social
skills, with the understanding that intervention strategies for victims must take into
consideration the context within which each child is developing. This is the basis
for the statement that ‘social skills should be considered within a particular cultural
framework as the patterns of communication vary widely between cultures and
within a given culture depending on such factors as age, sex, social class, and
education’ (Caballo 1993, p. 4).

Developing the capacity of victims to react to specific situations or achieving
their integration into school groups requires behavioural interventions that should
be learned in accordance with the experience brought by the teacher.

Other areas in which these children need improvement are posture, timidity and
language.
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Regarding posture, victims of peer bullying demonstrate non-verbal behaviours
that convey messages of fear and insecurity which, when interpreted by the bullies,
triggers them to go after their victims. ‘Non-verbal messages are also received
unconsciously. People form impressions of others based on their non-verbal con-
duct without knowing exactly what it is that is agreeable or irritating about the
person unless their behaviour is easily identifiable’ (Caballo 1993, p. 24).

Some of the signals given by victims are evidenced by their body posture, which
in turn has the effect of provoking negative responses or rejection from the
aggressors. Such body language is evidenced by keeping the head down, the
shoulders fallen, looking away, or curving the feet inward among other observable
signs that show weakness and fragility in these children.

Help given in this respect to victims of bullying contributes to changing their
perception by the group. Training in how to walk, how to stand up, how to look
someone in the face and not avoid a questioner can contribute to transmitting a
sensation of security and aplomb and to acquiring the ability to move easily from
one place to another securely as well as having particular significance in the context
within which the students develop.

Regarding timidity, it is necessary to identify and review the irrational thoughts
and beliefs that victims maintain about themselves, their self-perception, and the
image they believe they project to others. From this review, systematic efforts
applied to eliminating negative thoughts and steering victims towards
self-confidence and security will contribute to bettering their self-perception and
self-esteem.

It is worth considering that each one of these situations of lack of confidence and
insecurity signifies a loss for the victims such that intervention during the resulting
grief process can help in understanding the disadvantage it has caused. This should
not be considered as accepting any given act in particular but rather as a form of
internal resolution whereby the victim acquires the necessary tools to confront the
situation and tools that will permit understanding that the reason why some kids
suffer from school bullying is not because there is something wrong with them.

Promoting contact between youth of both sexes who share common interests is
the task of the teacher. Likewise, it is the teacher’s duty to identify causes that may
be generating timidity and to facilitate the process of integration of this group of
students in the classroom.

Regarding language, it is important to understand that the first communication
with others is established in the moment of eye contact. Victims of school bullying
generally avoid making direct eye contact and thus elude a behaviour that is basic to
the development of social skills and which propitiates communication and spoken
language.

Some of the components of oral language are the voice, the volume, the tone, the
clarity, and the velocity—conditions that seem to be altered in this group of stu-
dents. On occasion, they speak hesitantly, with low volume and poor articulation—
characteristics that, when hidden behind inadequate body posture, seem to sending
a message to the aggressors that ‘I feel inferior. Here I am. Do whatever you want
to do.’
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Mehrabian (2009) makes reference to the importance of non-verbal language in
all human relations. He states that in the communication of emotions, verbal lan-
guage is only responsible for 7%; 38% is transmitted through what he terms par-
averbal communication and includes intonation, volume, pauses, and rhythm; and
the other 55% is communicated via body language, including gestures, looks and
movements, among others. Therefore, an effective education in this area will also
facilitate good communication between peers.

14.4 Reflections Concerning Relevant Aspects to Improve
in the Aggressors

To open this section, I define aggression between peers beginning with the specific
acts committed by the aggressors. A review of Costa Rican studies shows that the
forms of aggression most frequently used against schoolmates include: kicking,
pushing, pulling hair, hitting, spitting, taking away money, pinching, stealing
belongings, and in a few but not less important cases, attacking the victim using
weapons or fire arms.

These acts are called primary because they leave visible marks on the victims
that can be observed and measured. In this manner, evidence can be collected
regarding the acts and the frequency with which they occur; measurements of
observed acts show repetitions that go from various times a day to various times per
week, to less frequent acts occurring one or more times per month.

Studies undertaken in Costa Rica clearly show that such aggressions are trig-
gered by stimuli such as weakness, fragility, physical appearance or the height of
the victims.

To define abuse between peers, we must also consider other actions less visible
but still devastating, such as: insulting, humiliating, or disclosing a schoolmate’s
secret. Apart from suffering ridicule, these acts may lead the victim to become
isolated, depressed, or to drop out of school. They may engender feelings of anxiety
and impotence that in some cases lead to death.

It is thought that bullies use their aggressive acts to try to gain something in
exchange (money, objects, lunches, etc.). Alternatively, they may commit such acts
simply to annoy, to make the other kid feel bad, to meet the expectations of the rest
of the group, to mock the victim, to attract attention, to feel more macho (manly), or
for personal defence (Cabezas/Monge 2014). These behaviours may cause the
aggressor to feel guilty, ashamed, happy, powerful, or worried, but such feelings do
not radically alter their behaviour.

Schoolyard bullies are often taller and more muscular than their peers.
Behaviourally, they are aggressive, impulsive, challenging, insensitive, and have a
great need of recognition.

Skinner (1953) speaks of behaviour modification based on reinforcement, such
that subjects can be taught to increase or decrease specific behaviours depending on
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the consequences that follow. Thus, we can say that aggression may be a learned
behaviour if it brings the aggressor personal satisfaction or social recognition—as
was declared by those bullies who expressed feeling happy, powerful, satisfied,
relieved, or recognized for the acts they committed (Cabezas/Monge 2014).

The behaviour of school bullies is reinforced by the company of those who
observe but do not directly participate in their actions; those who covertly applaud
the bullies while mimicking the behaviour of the victims, mocking and segregating
them from the rest without intervening to help them.

In a sample of 1,115 male and female students, data given by victims indicated
that in 18% of cases, the aggressors were accompanied by others (Cabezas/Monge
2014), which led this group to feel powerful and important and thus to continue
ill-treating their peers.

Learning to be a schoolyard bully cannot solely be attributed to the immediate,
circumscribed reality of the classroom but is also related to more global dynamics
that involve other spheres of human activity such as family and social environments
that directly influence this problem.

From a collective view that encompasses the family, the social environment, and
conflict zones surrounding educational centres, evidence shows a direct relationship
between social and familial circumstances and those children who suffer a greater or
lesser percentage of abuse in the classroom.

In one study (Cabezas/Monge 2014) it was found that poverty, overcrowded
housing and generally unhealthy family living conditions increased the frequency
of inadequate reactions by parents towards their children who were punished both
physically and emotionally. In some of the places studied, physical blows, insults,
being shoved around or threatened were the punishments most often received by
children when their father or mother sought to correct them.

If school children live in hostile home environments, those aggressive models
may teach them behaviours that young bullies later reproduce in the classroom. In
this respect, Serrano (2006), based on the work of McCord et al. (1961), pointed out
the following:

[They] observed that the existence of a family environment characterized by
punitive behaviour, threats and profound parental rejection was one of the principal
factors among family correlates of aggression in children. Therefore, various
researchers have indicated that, to a certain extent, aggressive punishment which
frustrates the child is related to correspondingly greater aggression by the children
(p. 33).

In the same line, Dutton/Golant (2006) placed emphasis on the fact that if
students repeat violent conduct from the home environment, this is not due solely to
the influence of their immediate environment, but rather their actions extend far
beyond simple imitation because this process contributes to the formation of a
violent personality. When students enter the educational centre, the process of
acculturation offered by the centre influences changes in their behaviour; but prior
to this, the student’s personality has already been shaped. This implies that teachers
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must make greater efforts to approach, from within the classroom, the problem of
abusive peer behaviour since they will have to struggle against conducts previously
acquired in order to transform them into new skills that will facilitate better student
interaction.

The professor has an essential function in the formation of the students,
including taking on the subject of abusive peer behaviour that causes so much
damage. Her task is to implement structured programmes from the moment boys
and girls enrol in the school. The teacher must also consider whether the students
have had prior traumatic experiences and whether or not they can count on the
support of their mothers and fathers so that these factors do not distort their sense of
identity or, for this reason, cause the children to seek to reaffirm their personality via
unhealthy aspects of their socio-cultural environment and thereby justify their own
violence that erupts on the school campus.

The bullies also need help. Boys and girls who abuse their peers demonstrate
discrete physical, academic, family and personality characteristics that require
intervention. Other important aspects they also need to improve are posture, lan-
guage, and social skills.

If the victims assume a posture (body language) that exemplifies their weakness,
the aggressors will seize the opportunity to intimidate them by planting themselves
in front of their peers with chest thrown out, arms akimbo, legs apart and a frown on
the forehead or by looking at them over their shoulder and not measuring their
words. Such behaviours stimulate fear in the ill-treated peers and corrective work
on this aspect would help to improve the students’ interaction.

Changes also need to be made in the realm of language, because in verbal
communication bullies use cutting and insulting words, taking advantage of some
physical characteristic or condition of their victims. They may use words like ‘four
eyes,’ ‘nerd,’ or ‘chicken’ to provoke fear or intimidation and impose their will by
sending the message that ‘I’m better than you’ or ‘I deserve more than you.’

This group of boys and girls also present problems in the development of social
skills. It may be that their behaviour is the only way they know of interacting;
therefore, helping them to identify problematic conduct and working to change it
can benefit the process. Other relevant aspects that should be taken into consider-
ation are inability to control anger and impulsivity, which sometimes form parts of
their belief systems as learned components.

Other deficiencies in this group of students include a lack of empathy and the
ability to put oneself ‘in another’s shoes’—to be in their place and share their
feelings. Having the ability to see the other side and to be and to feel with another
person is fundamental to maintaining adequate relations with others. This can be
seen as an interior journey that allows one to refresh one’s memory and think
carefully about things one wouldn’t like to have done to oneself.

Getting in touch with one’s own feelings can bring us closer to understanding
the feelings of others and to develop consideration for them; therefore, this theme
should be introduced and explored with all boys and girls in the school.
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14.5 Conclusion

There are many kinds of behaviours that are related to increased risk of bullying
among schoolmates. Different reactions to school conflicts are influenced by daily
living experiences, the immediate environment, or the realities facing each student;
because, since all come from different situations, each student’s reaction will be
influenced by their own personal experiences.

Both victims and aggressors present behaviours that facilitate bullying between
peers. Among victims, fragility, the sensation of weakness, and limited social skills
are converted into trigger stimuli that provoke bullies into attacking them. Such
weakness can be shown unconsciously through body language involving posture or
manner of looking away, or by virtually any verbal or non-verbal language victims
use to interact with peers that generates annoyance or disgust in their aggressors.

On the other hand, behaviour that is aggressive or intimidating, or speaking
cutting and abrasive words as used by boys and girls that ill-treat their peers, all
provoke fear, anxiety and isolation in those who suffer from classroom bullying.
Both groups of children are afraid but they express it in different ways.
Consequently, both victims and aggressors need attention and help.

Preventive and/or remedial measures should be taken in educational institutions
in order to avoid classroom bullying during an important formative period in the
lives of all children when they should be enjoying healthful interaction with their
peers.
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Chapter 15
A Study on the Environmental Behaviour
of Chilean Citizens

Nicolás C. Bronfman, Pamela C. Cisternas
and Esperanza López-Vázquez

Abstract The way in which societies have evolved has resulted in serious dete-
rioration of the current state of the environment. If we want to stop it, it is essential
to understand the variables that influence people’s pro-environmental behaviours.
In this chapter we describe the results of a study that characterized the
pro-environmental behaviour of the citizens of Santiago, the capital of Chile,
through the implementation of the Value-Belief-Norm model developed by Stern
et al. (Hum Ecol Rev 6:81–98, 1999). Six dimensions of pro-environmental
behaviour were evaluated: energy conservation, water conservation, consumption,
biodiversity, waste and transport. The results suggest that the population has an
ecological vision for the environment, being aware of the current environmental
problems and recognising the responsibility that falls on the government, enter-
prises and households regarding the protection of the environment. Implications for
enhancing pro-environmental behaviour are discussed.

Keywords Environmental behaviour � Environmental attitudes
Environmental management

15.1 Introduction

Individual behaviour and rapid economic growth have resulted in an indiscriminate
use of natural resources. This has had a negative impact on the quality of the
environment, leading to loss of biodiversity and a significant increase in air, soil and
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water pollution levels, among other serious environmental problems. One can
therefore surmise that societal behaviours have directly affected the health and
quality of life of individuals.1

The increase in environmental problems, along with the necessity to protect and
restore biodiversity, have become the focus of governmental, social and scientific
institutions. Governments have absorbed a large part of this task by establishing
public policies that regulate the impacts of human activity. However, these efforts
prove to be insufficient if they are not accompanied by social transformation
towards greater environmental responsibility, helping people understand the effects
and impacts that their behaviour, and that of society as a whole, have on the
environment. To achieve this, it is crucial that we identify and understand the
factors that inhibit or promote pro-environmental behaviour in people.

With the aim of contributing to the development of more effective and efficient
environmental protection policies, this study describes the environmental behaviour
of the inhabitants of Santiago, the capital of Chile. This is achieved by applying the
Value-Belief-Norm model that was developed by Stern et al. (1999), and by
evaluating six dimensions of pro-environmental behaviour: conservation of energy
and water, consumption, biodiversity, transportation and waste.

15.2 National Context

Chile has maintained continued economic and social growth in recent decades,
becoming the first Latin American member of the OECD in 2010. Most of the
country’s population and productivity is concentrated in Central Chile, particularly
in the three main cities of the country: Santiago, Valparaiso and Concepcion.

Much of Central Chile is considered to be one of 35 biodiversity hotspots on the
planet (Critical Ecosystem Partnership Fund 2014). However, many species of flora
and fauna in this area are severely threatened by air, soil and water pollution, which
are the result of human activity.

The high level of air pollution is one of the country’s main challenges: it is
estimated that over 60% of the national population is exposed to worrisome levels
of fine-particle matter (Ministry of Environment of Chile 2011), with serious effects
on the population’s health and quality of life.

In response to the current situation, Chilean society has begun to publicly express
its concern and disapproval of the environmental problems it faces. A clear example
can be seen in the strong public opposition to flagship energy generation and dis-
tribution projects, which are perceived as having a significant environmental impact.

1This research was partially funded by Chile’s National Science and Technology Commission
(CONICYT) through the National Fund for Scientific and Technological Research (FONDECYT,
Grant 1130864) and by the National Research Centre for Integrated Natural Disaster Management
CONICYT/FONDAP/15110017. We also thank all the participants who collaborated in one way
or another to fulfil this project.
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15.3 The Value-Belief-Norm Model

The effectiveness of interventions on people’s behaviour increases if factors that
inhibit or promote pro-environmental behaviour are tackled. One of the most
common approaches in the study of this type of behaviour is based on the moral and
normative interests of individuals. The Value-Belief-Norm (VBN) model, devel-
oped by Stern et al. (1999), is an attitudinal model which suggests that individuals
act pro-environmentally if they sense a moral obligation to protect other members
of society, other species or the ecosystem in general (Fig. 15.1). The VBN model
associates attitudes that result from personal norms and environmental behaviour
(Bamberg/Möser 2007) with the New Ecological Paradigm (Dunlap et al. 2002).
This generates a causal chain with five variables that lead to pro-environmental
behaviour: (i) personal values, (ii) the New Ecological Paradigm (NEP),
(iii) Consequence Awareness (CA), (iv) Attribution of Responsibility (AR) and
(v) Personal Norms (PN).

The causal chain of the VBN model postulates that personal values influence the
formation of individual environmental beliefs (NEP). These beliefs enable indi-
viduals to be aware of the consequences that their behaviours could have on the
environment and also to attribute some degree of responsibility. This cognitive
process is believed to elicit a sense of moral obligation towards environmental
protection. This last variable then brings about pro-environmental behaviour
(del Carmen Aguilar-Luzón et al. 2006).

According to the VBN model, for personal norms to activate, the individual must
perceive adverse consequences that threaten his or her personal values. According
to Stern (2000), when studying pro-environmental behaviour, values have a tri-
partite structure: biospheric, social/altruistic and egoistic. There have been doubts
regarding the difference between altruistic and biospheric values, but the existence
of this tripartite value structure has been empirically confirmed by Schultz (2002).
Thus, people with biospheric orientation show special consideration for the costs
and benefits that a given behaviour would have for the ecosystem (other species).
When the perceived benefits exceed the costs, the individual is supposedly more
willing to carry out pro-environmental behaviour. With people who have a social/
altruistic orientation, environmental conduct depends on the cost-benefit analysis of
consequences that an action might have for other people. Finally, people with an
egoistic orientation consider the cost-benefit analysis of environmental conduct
with regard to themselves (Calvo Salguero et al. 2008).

Biospheric

PERSONAL
VALUES BELIEFS

PERSONAL
NORMS BEHAVIOR

Social/Altruistic

Egoistic

New
Ecological
Paradigm

Consequence
Awareness

Attribution of
Responsibility

Sense of moral
obligation
towards

enviornmental
protection

Pro-
enviornmental

behavior

Fig. 15.1 Value-Belief-Norm model for environmental behaviour Source Stern (1999)
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The VBN model has been successfully applied to explain environmental beha-
viour in different areas, such as recycling Aguilar-Luzón et al. (2006, 2005), sup-
port for environmental movements (Stern et al. 1999), protection of local
biodiversity by landowners (Johansson et al. 2013), pro-environment consumer
behaviour (Stern 1999) and conservation behaviour (Kaiser et al. 2005), and to
study the variables that foster commitment to protect biodiversity among young
people (Menzel/Bögeholz 2010).

15.4 Study Objectives

The increase in environmental problems, along with the need to protect and restore
biodiversity have become the focus of governmental, social and scientific institu-
tions. All effort, however, proves insufficient if unaccompanied by social trans-
formation towards greater environmental responsibility. To achieve this, it is crucial
that we identify and understand the factors that inhibit or promote pro-
environmental behaviour in people. With the aim of contributing to the develop-
ment of more effective and efficient environmental protection policies, the primary
objective of this study is to describe the environmental behaviour of the inhabitants
of Santiago, capital of Chile, and to study potential differences throughout
socio-demographic variables. To this effect, we use the Value-Belief-Norm model,
which was developed by Stern et al. (1999).

15.5 Methodology

15.5.1 Field of Study

The study was conducted among 32 urban communes in the Province of Santiago,
capital of Chile. The population is 4,914,641 (Instituto Nacional de Estadísticas
2015), making it the country’s most densely populated city. It contains approxi-
mately 35% of the national urban population. The average age is 34 and 52% of the
population is female.

15.5.2 Participants

The instrument was pre-tested by conducting a survey among 150 people above the
age of 18, residents of the 32 urban communes in the study. Results obtained in the
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pre-test validated the instrument, which was finally deployed between September
and November 2013. The statistically representative sample from the city of
Santiago consisted of a total of 1,537 cases that were segmented by socio-economic
level (High, Medium-High, Medium, and Medium-Low) and age. The
non-response rate was 19%. The average age of the sample was 44 (standard
deviation = 17 years), within a range of 18–80 years, and 62% were female.
Participants did not receive any compensation for their participation in the study.

15.5.3 Working Materials

The survey was structured into three parts. The first part of the survey is connected
to the VBN model (see Table 15.1). Personal values were measured using seven
items that have been adapted from Schwartz’s (2003) work. The phrasing was as
follows: ‘The following is a list of brief characteristics describing a person’s values.
To what extent do you feel represented by each one of them?’ As a response, the
participants were asked to rate each item using the following scale: ‘1. This does
not represent me at all, 2. This represents me slightly, 3. It’s all the same to me,
4. This represents me somewhat, and 5. This represents me a lot’. NEP was
measured using ten items that were adapted from Dunlap et al. (2002).
Consequence Awareness was measured using six items that were adapted from
Stern et al. (1995). Finally, Attribution of Responsibility was measured using five
items from Gärling et al. (2003), as were Personal Norms. Participants were asked
to rate their degree of agreement for each item, using a 5-point scale: 1. ‘I strongly
disagree’—5. ‘I totally agree’.

The second part of the survey contained items associated with Pro-
Environmental Behaviour (see Table 15.1) which are based on the work of
Kaiser et al. (1998, 2003). Six dimensions of behaviour were defined: energy
conservation (7 items), water conservation (5 items), consumption (5 items), bio-
diversity (4 items), transport (5 items) and waste (8 items). Participants were asked
to rate the frequency with which they carry out the activities on a 5-point scale:
1. Never, 2. Hardly ever, 3. Sometimes, 4. Almost always, and 5. Always. The third
and final part of the survey contained socio-demographic questions.

15.5.4 Data Analysis

The data obtained was analysed by age group and socio-economic level, using
IBM SPSS 17.0 software. The Tukey test was applied to analyse differences by age
group and socio-economic level.
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Table 15.1 Percentage distribution of participant responses for each item in the VBN model

1 (%) 2 (%) 3 (%) 4 (%) 5 (%)

BIOSPHERIC VALUES (a = 0.79)

PV1. A person who believes everyone should take
care of the environment

2 4 4 28 62

PV2. A person who respects the environment and
believes that we should live in harmony with other
living beings

1 2 4 29 64

ALTRUISTIC VALUES (a = 0.70)

PV3. A person who considers it important to help
those around him

1 2 5 30 62

PV4. A person who believes in equal treatment for all
people, including strangers

3 2 7 30 58

EGOISTIC VALUES (a = 0.70)

PV5. A person who makes decisions and likes to be
the leader

16 12 22 28 22

PV6. A person who considers it important to have a
lot of money

32 15 30 14 9

PV7. A person who considers it important to
influence people and their actions

26 14 26 19 15

ECOLOGICAL VISION (a = 0.64)

NEP1. In recent times, the population has grown
faster than the planet can sustain

4 5 12 21 58

NEP2. Earth has very limited space and resources
(e.g. like a spaceship)

7 6 9 23 55

NEP3. Human beings have the right to alter the
environment to suit their needs

24 12 17 20 27

NEP4. Plants and animals have the same right to live
as human beings

3 5 12 17 63

NEP5. Nature is strong enough to withstand the
impact generated by the modern lifestyle

32 17 20 15 16

NEP6. The balance of nature is very delicate and
easily disrupted

2 5 16 18 59

NEP7. Most environmental problems can be solved
by applying more and better technology

13 8 21 21 37

NEP8. Humans will learn enough about nature to be
able to control it

20 14 24 19 23

NEP9. The deterioration of the environment is not as
bad as is often said

55 17 13 7 8

NEP10. If things continue in the same direction, we
shall soon experience a major environmental disaster

6 6 14 17 57

CONSEQUENCE AWARENESS (a = 0.69)

CC1. Environmental protection benefits us all 0 0 2 9 89

CC2. Environmental protection will improve
everyone’s quality of life

0 0 2 12 86

CC3. Environmental protection will lead to a better
world for me and my family

0 0 3 12 85

(continued)
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15.6 Results

15.6.1 VBN Model Variables

Table 15.1 summarises the participants’’marks for each item in the VBN model. In
the Personal Values scale, results show that over 90% of participants felt somewhat
represented by Biospheric Values (concern for the suffering of all living beings) and
Altruistic Values (concern for the suffering of other people due to environmental
problems). Meanwhile, about 20% of participants identified with the Egoistic
Values (concern for one’s own suffering due to environmental problems). In this
context, we can see that people above the age of 45, belonging mostly to higher
socio-economic levels, feel most represented by Biospheric and Altruistic Values.

Table 15.1 (continued)

1 (%) 2 (%) 3 (%) 4 (%) 5 (%)

CC4. Environmental deterioration directly affects my
health (e.g. air pollution)

1 1 3 14 81

CC5. Environmental deterioration coming from my
neighbourhood affects people worldwide

6 6 12 17 59

CC6. Over the next ten years, thousands of plant and
animal species will become extinct

4 3 13 18 62

ATTRIBUTION OF RESPONSIBILITY (a = 0.60)

AR1. Everyone is responsible for protecting the
environment

2 0 3 11 84

AR2. The government is primarily responsible for
protecting the environment

8 5 7 14 66

AR3. Enterprises are primarily responsible for
reducing environmental deterioration

2 2 3 12 81

AR4. My home is responsible for reducing
environmental deterioration

3 2 6 21 68

AR5. All households are responsible for reducing
environmental deterioration

1 1 4 17 77

AR6. I am not willing to cooperate to reduce
environmental deterioration if others don’t do the
same

64 12 9 4 11

PERSONAL NORMS (a = 0.70)

NP1. I feel morally obliged to protect the
environment

2 1 7 18 72

NP2. Environmental problems must not be ignored 0 1 2 11 86

NP3. I believe it’s important that people protect the
environment

0 0 2 10 88

NP4. The government should demand greater
environmental protection

1 1 2 9 87

NP5. Companies must reduce their impact on
environmental deterioration

1 0 2 7 90

Source The authors

15 A Study on the Environmental Behaviour of Chilean Citizens 229



In contrast, those under the age of 45 scored higher on the Egoistic Values scale,
meaning they consider important having a lot of money, being leaders, and having
influence on people and their actions.

Generally, the population scored a high percentage of answers in favour of
biospheric and altruistic values, showed strong consequence awareness, high
attribution of responsibility and personal norms that are connected with environ-
mental care.

Regarding the Ecological Vision scale, our results suggest that the majority of
participants has a pro-environmental view and is aware of current environmental
problems. In this context, it is people over the age of 45, from lower
socio-economic levels, who agree the most with the idea that the population has
grown faster than the planet can sustain, and that human beings have no right to
modify the environment.

As before, those above the age of 45, from all socio-economic levels, maintained
the highest scores in the dimension, suggesting that the balance of nature is delicate
and easily upset. Our results also show that people belonging to lower
socio-economic levels tended to disagree most with the idea that humans can
control nature through knowledge and the implementation of technology.

In the Consequence Awareness scale, over 90% of participants considered
themselves highly aware of the consequences associated with failing to protect the
environment. However, awareness of the consequences associated with failing to
protect the environment decreased with socio-economic status and age.

On the Attribution of Responsibility scale, almost all participants acknowledged
the responsibility of government, businesses, society and households with regard to
environmental protection. However, it was those belonging to higher
socio-economic levels who were most aware of the responsibility of all involved
actors in environmental protection. Most participants were also willing to cooperate
to reduce environmental deterioration, regardless of other people’s behaviour.
Regarding the Personal Norms scale, our results indicate that a substantial majority
of participants assigned high marks to these items, which suggests a high sense of
moral obligation to protect the environment.

Regardless of socio-economic status or the age of participants, there was com-
plete agreement on the fact that the government should require and provide greater
environmental protection, and that companies should reduce their environmental
impact. That said, it is people above the age of 45, belonging mostly to Middle and
Upper-Middle socio-economic levels, who perceive a higher moral obligation to
protect the environment.

15.6.2 Dimensions of Environmental Behaviour

Table 15.2 shows the results for the six dimensions of behaviour studied. On the
Energy Conservation scale, a great majority of participants behave in a manner
which is supportive of energy conservation, but people above the age of 45, from
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Table 15.2 Percentage distribution of participant responses for each item, in each dimension of
behaviour

Never
(%)

Hardly
ever (%)

Sometimes
(%)

Almost
always
(%)

Always
(%)

ENERGY CONSERVATION (a = 0.60)

PC1. In winter, I set the heating on so that I
can wear light clothes inside my house

9 9 19 17 46

PC2. In winter, I open the windows for
long periods of time to ventilate my house

13 13 23 18 33

PC3. In winter, I switch off the heating in
my house at night

3 2 6 14 75

PC4. In winter, when I leave my home for
more than 30 min, I turn off the heating

3 2 6 16 73

PC5. I take full advantage of natural light 0 2 4 20 74

PC6. I turn off lights that are not in use 1 2 9 22 66

PC7. I unplug appliances that are not in
use

14 11 21 16 38

CONSUMPTION (a = 0.68)

EAC1. I buy biodegradable detergents for
my laundry

22 10 19 12 37

EAC2. I buy organic products 24 13 25 19 19

EAC3. I buy rechargeable batteries 23 12 21 14 30

EAC4. I buy energy-saving light bulbs 7 4 16 15 58

EAC5. I buy products in returnable or
reusable packaging

7 5 20 24 44

BIODIVERSITY (a = 0.56)

B1. When I spend the day outdoors I leave
places as clean as they were when I arrived

1 0 5 16 78

B2. I visit national parks and/or nature
reserves

21 21 26 12 20

B3. I take my pet to the vet for check-ups 20 8 12 13 47

B4. I collect plants, seeds and natural
objects when I visit natural areas

53 13 11 7 16

WATER CONSERVATION (a = 0.63)

WC1. I make sure leaky faucets are
repaired quickly

2 2 12 19 65

WC2. I let the shower run until the water
reaches a pleasant temperature

18 6 18 24 34

WC3. I make sure I turn off the tap while I
brush my teeth

5 5 17 15 58

WC4. I wait until I have a full load before
washing clothes in the washing machine

3 3 13 18 63

WC5. I try to take short showers (less than
5 min)

12 10 23 16 39

(continued)
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every socio-economic level, engage the most in energy conservation during the
winter: they turn off the heating when they leave the house for more than 30 min,
and they leave the windows open for long periods of time to ventilate the house.
Meanwhile, data shows that the habit of turning off lights and unplugging appli-
ances that are not in use increases with age. Similar results were obtained on the
Water Conservation scale, where a majority of participants claim to behave in a
way that is supportive of water conservation.

On the Environmental Values scale (biospheric, altruistic, and egoistic), egoistic
values tended to get the lowest scores and there was not much difference across
different socio-economic levels or age groups. As for the Consumption scale,
people above the age of 30 who belong to higher socio-economic levels are more
likely to use environmentally-friendly products. There was an exception for
returnable or reusable packaging, which is mostly purchased by people from lower
socio-economic levels.

In the Biodiversity and Natural Resources dimension, virtually all participants
claim they always or almost always leave outdoor locations as clean as they were
when they found them, regardless of their socio-economic level or age

Table 15.2 (continued)

Never
(%)

Hardly
ever (%)

Sometimes
(%)

Almost
always
(%)

Always
(%)

MOBILITY AND TRANSPORT (a = 0.46)

EAU1. On short distances (less than 10
blocks), I prefer walking or cycling

11 5 16 12 56

EAU2. I share my car 20 12 19 10 39

EAU3. I drive in such a way that fuel
consumption is minimised

5 6 17 20 52

EAU4. I refrain from using the car on
much polluted days

23 10 21 12 34

EAU5. I honk when I’m driving 33 22 25 11 9

WASTE (a = 0.88)

EGR1. When I go shopping, I use fabric
bags instead of plastic bags

40 13 19 9 19

EGR2. I reuse plastic bags (from the
supermarket)

7 3 10 19 61

EGR3. I separate food waste to make
compost (composting)

82 2 3 2 11

EGR4. I separate paper and cardboard for
recycling

65 2 7 4 22

EGR5. I separate beverage cans for
recycling

71 2 6 2 19

EGR6. I separate glass containers for
recycling

63 2 6 4 25

EGR7. I separate batteries for recycling 74 2 6 3 15

Source The authors’ own elaboration
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group. Generally, people over the age of 30 from higher socio-economic levels visit
parks and/or nature reserves more frequently. A low percentage of participants
(over 20%), generally above the age of 45, claim to collect plants and seeds when
visiting natural areas.

Results in the Mobility and Transportation scale showed that most people who
drive cars claim to behave in an environmentally friendly manner. In this regard,
young people under 30 share their car more often and prefer walking or biking for
short distances. Furthermore, people above the age of 45 make the greatest effort to
drive in such a way that fuel consumption is minimised.

Finally, the dimension of behaviour for Waste showed that a small proportion of
participants separate waste for recycling. About 10% of participants, mostly people
over 60, declared that they separate food scraps or organic waste to produce
compost. Between 15 and 30% of participants claimed that they always or almost
always separate paper, cardboard, beverage cans, glass containers, batteries, and
electrical and electronic equipment for recycling. It is generally people above the
age of 60 belonging to the highest socio-economic levels who claim they perform
this task the most.

15.7 Discussion

Generally speaking, we conclude that most of the study’s population possesses
highly favourable individual predispositions to engage in more responsible envi-
ronmental behaviour. This is reflected in the fact that most of the participants
displayed highly ecological attitudes in support of the environment. They are well
aware of the problems that affect the environment and the consequences associated
with not protecting it. The surveyed population also acknowledged the responsi-
bility of government, businesses, society, and their own homes, showing a high
sense of moral obligation towards the protection of the environment.

Among the variables of the VBN model, personal norms have the greatest
influence on the different dimensions of environmental behaviour. The same can be
observed in studies that focus on biodiversity protection (Menzel/Bögeholz 2010;
Johansson et al. 2013) and recycling Aguilar-Luzón et al. (2005, 2006). The most
frequently reported pro-environmental behaviours in which participants engaged
are related to energy and water conservation. This could be explained by the fact
that these behaviours are associated with financial savings and do not necessarily
involve extra effort, such as taking advantage of natural light, turning off the heating
and washing clothes in full loads. Similar behaviour can be seen in the habit of
consuming more environmentally friendly products, particularly energy-efficient
light bulbs and returnable or reusable containers, which also generates savings in
the household budget.

Regarding the mobility and transportation dimension, we conclude that most
people who drive cars try to behave in an environmentally-friendly manner.
Furthermore, people under 30 reported that they prefer walking or cycling for short
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distances, which is to be expected since they are mostly students and/or have fewer
resources than their elders.

Finally, regarding waste, we can see that a very small proportion of participants
claim to separate their rubbish for recycling. People over the age of 60 who belong
to higher socio-economic levels claim they perform this task the most. This could
be because: (A) Recycling activities require significant changes in people’s habits
and routines, which involves a conscious effort to break old habits and create new
ones. This can be discouraging for the adoption of environmental behaviours when
motivation to break those habits is insufficient. (B) There are contextual factors
(community expectations, government regulations, financial incentives, available
technology, available infrastructure, etc.) that can significantly influence environ-
mental conduct (Stern 2000). The lack of adequate infrastructure for the collection
and/or disposal of previously separated waste, or a municipal collection system that
doesn’t differentiate collected waste (by mixing previously separated waste), could
explain such a low environmental conduct. The lack of adequate infrastructure for
the collection and/or disposal of solid waste is more pronounced in lower
socio-economic sectors. (C) A third explanation may reside in the personal abilities
of the population (Stern 2000). It is possible that citizens have insufficient
knowledge about what recycling is, how to separate waste at home or where to
discard it, and that difficulties to do so hinder their motivation.

In light of the obtained results, we conclude that a majority of participants
possess individual characteristics that are highly conducive to maintaining
responsible environmental behaviour in the dimensions of energy and water con-
servation, consumption, biodiversity and transportation. Nevertheless, the same
does not apply to dimensions associated with waste management, where the
majority of the study’s population claims it does not engage in pro-recycling
behaviour. We therefore conclude that, in this latter dimension of behaviour, there
would be greater scope for the development of future policies, plans and pro-
grammes that lead to more responsible and environmentally-friendly social beha-
viour. It is necessary to develop and implement plans and environmental education
programmes that promote and strengthen pro-environmental behaviour in waste
management. The implementation of these plans and programmes must be
accompanied by the necessary infrastructure for the appropriate collection and
storage of waste.
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Chapter 16
Risk Perception and Antecedents of Safe
Behaviour in Workers at a Garment
Factory in Mexico

Lorena R. Pérez Floriano and Julieta Amada Leyva Pacheco

Abstract This chapter is based on field research. The job hazards in a garment
factory were identified, and then the risk perception of members of the production
area was assessed. To do that, we developed and validated the Textile Industry Risk
Perception Scale, which is composed of two factors: (a) Perceived risk of accident
and (b) Perceived risk of ergonomic hazards. The differences and similarities
between these factors and their relation to productivity, occupational grouping and
gender were analysed. We found some significant differences: Operators perceived
greater risk than supervisors and indirect personnel. In addition, the greater their
productivity, the less likely it is that operators will perceive that they are at risk of
accidents at work. We discuss the importance of identifying job hazards for per-
sonnel training systems, and the development of a culture of safety in workplaces.

Keywords Occupational hazards � Working conditions � Psychosocial risks

16.1 Introduction

Workplace illnesses and injuries continue to plague workers around the world.1

According to the International Labour Organization (2015), every year there are
close to 337 million workplace accidents and 2.3 million deaths around the world,
i.e., there are close to 6,300 deaths per day. The majority of these deaths are the
result of illnesses resulting from repeated exposure to hazards at work (ILO 2015,
http://www.ilo.org/global/topics/safety-and-health-at-work/lang–en/index.htm).
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The garment manufacturing, dressmaking and tailoring sector is not deemed to
be a high-risk industry, which is why the number of accidents and illnesses reported
by government bodies is underestimated. This means that the private sector con-
tinues to believe that the working conditions within this sector are adequate,
focusing only on fulfilling the most basic standards and regulations (Mata 2004).

González (2006) argues that, in Mexico, some business owners within the textile
industry are neither concerned about safety, nor do they deem it to be important.
Furthermore, workers do not have enough information regarding the risks they face,
not to mention the fact that their participation in safety measures is not sufficient.
However, a number of studies show that there is a relationship between the inci-
dence of musculoskeletal disorders, such as Carpal Tunnel Syndrome or arthritis
(Melo 2012), and the incidence of respiratory disorders among workers in the
textile industry (Díaz/Schlaen 1994). The majority of the employment opportunities
available in this industry are almost always filled by women, who usually work in
precarious situations where there is no workplace safety, little or no participation in
workplace organization (including health and safety) and, above all, economic
conditions that perpetuate poverty (Guadarrama et al. 2012).

Hazard identification is the first step in creating a healthy and safe working
environment. The opinion of risk managers within a given industry is of vital
importance as it is they who decide what measures need to be taken to manage
health and safety in the workplace. However, if risk managers have no information
about workers’ perceptions and attitudes towards the risks they face, their opinions
become somewhat limited in scope. Therefore, the evaluation of risks is a funda-
mental factor within the safety management process when choosing prevention and
protection measures (risk management) that guarantee the safety and well-being of
workers (Reinhold/Tint 2009). In this study, we will be referring to potential danger
as a latent environmental factor that threatens the status of an individual or society
in general. We understand risk as the likelihood of a potential risk having a negative
impact on humans and/or their environment.

This study aims to relate risk perceptions to the physical and health hazards of an
industry. The chapter is organized in the following fashion: Firstly, a theoretical
framework encompassing industrial hazards and risks in the industry is presented,
as well as contributions from a risk perspective from the emerging area of occu-
pational and health psychology. Secondly, it continues with the presentation of a
case study of a company from the garment manufacturing industry (n = 271) and
presents the development and validation of the Risk Perception Scale for the Textile
Industry, which encompasses two factors: (a) Perception of Risk of Accident and
(b) Perception of Ergonomic Risks. Thirdly, the results of the analysis of these risk
perception factors and their relationship to gender and occupational level are
relayed. Lastly, conclusions and recommendations aimed at professionals within the
spheres of academia, applied psychology and other areas interested in promoting
safe and healthy workplaces are presented.
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16.2 Occupational Risks and Hazards

Risks are conceived in different ways. Risk perception studies examine the opinions
that people express when questioned, in a variety of different ways, about how they
evaluate dangerous substances and activities (Slovic 1987; Slovic et al. 1982).
Health and occupational psychology focuses on linking these opinions to psy-
chosocial factors (e.g., organizational stressors) industrial psychology (job design
and individual differences), and, finally, organizational psychology (group activities
and a culture of industrial safety within organizations).

In the United States and Europe, psychosocial risks are currently a major focus
as the economies in these regions have moved from manufacturing to service
providers. In Mexico and other developing countries, economies have shifted from
agriculture to manufacturing, which is why the traditional analysis of hazardous
waste is of the utmost importance. In the aforementioned economic regions, these
industries generate large quantities of toxic residue and waste that directly and
indirectly affect people’s health.

Industrial activity has led to damage to both the environment and people’s
health. The pollution stemming from productive processes can be seen inside and
outside facilities, contaminating the air, water and soil, which are indispensable
natural resources for the livelihood of every species, including humans. The health
risks posed by industrial pollution range from minor to mortal.

Over the past number of decades, numerous research projects have identified and
studied a wide range of workplace risks (physical, chemical, biological, psychoso-
cial and physiological) that can lead to accidents (e.g., Hollmann et al. 2001;
Salminen et al. 1993). These accidents frequently result in workplace injuries and
illnesses, which have the potential to decrease productivity and generate high costs,
in addition to damaging the reputation of the company (Sheu et al. 2000). Employees
who have been injured can suffer not only from pain and discomfort, but also much
more serious physiological and psychological problems. If workers suspect that they
may be being exposed to physical harm, this can cause stress, which, by itself, is
associated with coronary disease, depression and even cancer (Reinhold/Tint 2009).
In Mexico, the Federal Labour Law stipulates that employers are responsible for
health, safety and the prevention of workplace risks (Federal Labour Law 2012,
p. 98). Quintero/Romo (2001) state that risk management is exceedingly important
in the regulation of labour relations by companies in Mexico, and this can be seen in
the advent of trade unions, collective contracts and labour disputes.

Human error is the one of the leading causes of workplace accidents. Human
error can be attributed to people underestimating or overestimating risks, in such a
way as to make workplace risk perception an important regulatory element of
occupational safety (Carbonell/Torres 2010).

Most of the studies undertaken by health and safety researchers have focused
on reducing ‘objective’ risk, through an essentially quantitative approach to risk
analysis. However, people do not undertake quantitative risk analysis when
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evaluating workplace hazards, but rather they do the opposite, assuming ‘subjec-
tive’ risk evaluations (Arezes/Miguel 2008).

16.3 Risk and Productivity

Within organizations, productivity demands can become psychosocial risks. Within
industries, the major determining factor for worker safety is the behaviour of the
latter, but this element, by itself, ‘cannot turn a dangerous workplace into a safe
one’. Furthermore, if the company’s management is not committed to eliminating
workplace hazards and concentrating on the health and safety of its workers, the
focus will remain on productivity and speed. This leads to a breakdown in pre-
ventive behaviours and attitudes (Asfahl 2000: 1).

The differences in risk perception can be explained by the organizational culture
present in each group or department, given that different occupational groups have
different visions of what organization means, and, as such, they have different
meanings for production processes (Pérez-Floriano/Gonzalez 2007; Schein 1996).
It is a fact that safety elements are an integral part of any industrial process, which is
why safety procedures and policies must take precedence over aspects of the
process, such as working speed (an important element for the group charged with
supervising production) and profitability (a priority for an organization’s
management).

Other theoretical approaches to workplace hazards focus on psychosocial risks,
which are aspects of the workplace design, organization and management, in
addition to social frameworks that have the potential to cause psychological, social
or physical harm (Cox/Rial-Gonzalez 2000: 14). Psychosocial risks are deemed to
be: job stress, burnout, mobbing, sexual harassment and physical violence, among
others.

In the last few years, psychosocial risks and risks to health have become more of
a focal point for employers, politicians, legislators and workplace health and safety
professionals. This is due to the relationship between these risks and globalization,
not to mention the burden this has on jobs today (Kompier 2006). Exposure to
psychosocial risks has the potential to cause serious harm. The most significant
risks in this new millennium can be grouped into five categories: (a) new forms of
employment and a lack of job security; (b) an ageing workforce; (c) the intensifi-
cation of workloads; (d) high emotional demands in the workplace; and (e) the poor
balance between family and work. There are numerous studies that focus on the
effect of workplace risks, such as psychosocial factors and their association with
physical and mental health effects in almost every occupation and working envi-
ronment (e.g., Cox/Rial-Gonzalez 2000). Psychosocial risks manifest themselves as
organizational stressors; the pressure to complete tasks quickly, with no breaks, will
have a negative impact on people’s health and well-being.

The purpose of risk analysis is twofold: Ideally, it establishes the relationship
between workplace hazards and people’s health. It then evaluates the risk to health
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as a result of exposure to hazards. Physical hazards are, in occupational health
psychology terms, stressors that have the potential to cause damage, such as stress
(considered to be a harmful psychosocial risk). Furthermore, the notion of fear has
major implications on managing risks in the workplace. Burke et al. (2011)
undertook a meta-analysis in which they found that the ‘dread’ factor has an impact
on the effectiveness of industrial safety programmes. These studies focused on
situations where there was a high level of risk and that required different training
compared to jobs where there was a low level of risk. The finding of Burke and
colleagues was post hoc as the researchers who undertook the original studies had
not contemplated the importance of the ‘dread’ factor.

16.4 Risk Perception and Its Implications for the Industry

The relevant academic literature indicates that risk perceptions are more informative
than objective risk indicators in predicting behaviour. This is because the majority
of workers have difficulty understanding and evaluating probabilistic calculations
(Brewer et al. 2007; Morrow/Crum 1998).

Risk perception and safety procedures can vary considerably depending on the
culture found within each company, and even the subculture of different occupa-
tions within an organization will affect perceptions of risk. Members of some
industrial sectors can underestimate certain corporations that are generally exposed
to high levels of risk as they tend to minimize them, while in other situations, they
overestimate them. There are communities and occupations where accepting risks is
part of the job. Furthermore, a worker’s perception of risks and their relationship
with the said risk can vary significantly depending on the culture of safety within
the organization (Kouabenan 2009).

For example, Arezes/Miguel (2008) found that in industrial environments with
high noise levels, people who perceived a risk of losing their hearing, given the risk
posed by the noise levels, used ear protectors more frequently than people who did
not perceive this threat. The same authors state that they deem it reasonable to
presume that the perception of risks in the workplace can influence people’s
behaviour and, as such, their exposure to some occupational risks. Research into
risk perception has focused mainly on preventing risks as a result of accidents.
Therefore, there are gaps in the research with regard to understanding how people
perceive and react to the long-term risks which potentially affect their health
because those risks are not clearly visible or evident. As such, it is fundamentally
important to study and understand how workers perceive the risks to which they are
potentially being exposed.

Pérez-Floriano/Gonzalez (2007) among others (see Burke et al. 2011), have
discussed the fact that there are numerous differences in risk perception within
subgroups (including documented differences within the same culture, workplace
environment and occupation), demonstrating that the social construction of risk
beliefs are endogenous to the environment. These differences can lead to inaccurate
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interpretations of the sources of potentially hazardous risks. When risks are not
properly evaluated, they can lead to: risky behaviour and improper activities with
regard to the source of the risk; inadequate decisions regarding safety measures;
and, both ordinary and catastrophic workplace accidents (Rundmo 1996).
Moreover, tackling risks in the workplace depends not only on being able to
perceive and deal with them, but also on the level of knowledge and the correct
ways of avoiding them (Hoyos 1995).

Experts state that, through communication and social interaction processes,
people are capable of eventually understanding the properties of hazards, including
the risks associated with different types of events and hazardous exposure. When
hazardous events and exposure can result in potentially fatal consequences, such as
fires or exposure to toxic chemical products, it is expected that this will lead to fear
and other negative emotions and feelings. The ‘dread’ factor and awareness
regarding vulnerability to injuries and illnesses, as well as the feelings experienced,
must be the main motivating factors for training in how to handle the said hazards
(Burke et al. 2011). In summary, the judgements of different stakeholders regarding
the level of risk of a number of hazards helps us to identify where and how to focus
policies, procedures and training, which are fundamental to improving the systems
and safety culture of the occupational groups under scrutiny.

16.5 Ergonomic Risk, Repetitive Motion Injuries,
and Risk of Accident

The pollution found within factories, stemming from production processes, emis-
sions, industrial waste and hazardous waste management, is considered to be a
minor danger. Sometimes, managers and technical personnel do not know or do not
want to recognize the long-term impact that processes have on workers’ health
and safety (Lezama 2004). Repeated exposure to these types of hazardous objects
and situations is considered to lead to ergonomic risks and can result in injury and
illness.

Society’s perceptions of the environmental threats that industries represent has
been modified as a result of industrial accidents. For example, in Mexico, the
industrial accident at the Pasta de Conchos coal mine in Coahuila in 2006 led to the
deaths of 65 miners. Mining involves a latent risk of accidents or illnesses stem-
ming from the different gases that miners inhale; however, there are workers who
minimize this risk, while other recognize that there is an implicit risk and are afraid
of suffering an accident (Tejeda/Pérez-Floriano 2011).

The 2013 collapse of the Rana Plaza garment factory in Dhaka, Bangladesh,
where more than 1,100 textile workers died and about 2,500 were injured, exposed
the precarious conditions to which garment workers are exposed. Industrial acci-
dents can affect the lives of hundreds of thousands of people; however, some risks
are considered to be ‘secondary effects or necessary evils, and, in many cases, these
are risks that are not perceived by the same people who are directly exposed to them
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as a result of the introduction of technologies that involve unknown dangers’
(Lezama 2004: 17).

Despite the catastrophic industrial accident in the Rana Plaza garment factory in
Bangladesh, the garment manufacturing industry is, debatably, considered to be one
of the cleanest industries in environmental terms; however, it is possible to identify
a number of effects, including emissions that lead to: sound pollution; air pollution
stemming from dust generated during the cutting process within the plants; the
presence of solid waste from fabric, oil and fat residues; and the excessive use of
resources, such as electricity and water, among others (Parada/Pelupessy 2006).

16.6 Methods

In the field research, the following activities were undertaken: archival data anal-
ysis, group interviews, direct observation, open interviews, and surveys. The goal
of these activities was to identify the major health risks facing people working in
the production process. As a measurement tool, a specific questionnaire was used,
covering the following variables: age, gender, education level, organizational
tenure, daily productivity, and position. The data compiled helped to validate the
Risk Perception Scale for the Textile Industry.

16.6.1 Participants

The target population comprised those workers within the production area of XY
textile factory. 405 questionnaires were distributed to workers from different pro-
duction areas, with a response rate of 66.91%. The convenience sample (n = 271) was
composed of 67.89% (=184) women and 32.11% (n = 87) men. The average age was
33.58 years old. Production operators were deemed to be all those people involved
directly in the production process, in sewing operations, inspection, auditing, garment
spotting, distribution of materials to production modules (materials). A group of
workers (indirect personnel), involved in several jobs relating to production, was
distinguished from operators, including: production supervisors, line managers,
quality auditors and mechanics. Administrative personnel are people who coordinate
a production department, which is why they are considered to be supervisors.

16.6.2 Risk Analysis and Measurement of Risk Perception
Within the Textile Industry

A risk analysis was undertaken at a textile factory, which included data from
the Mexican Social Security Institute (Instituto Mexicano del Seguro Social in
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Spanish), academic literature, interviews, and a focus group with managers from the
factory. The goal of this process was to identify the hazards facing production
personnel at the factory.

The purpose of identifying workplace hazards was to use them to: measure
workers’ perception of risk of exposure to each of those working conditions;
characterize the hazards; and analyse the effects that hazards have on workers’
subsequent behaviour. The participants identified potential hazards to which people
from the sewing and garment spotting areas were exposed, and the risk of each of
these hazards was evaluated on a scale from 1 ‘the level of risk is low’ to 7 ‘the level
of risk is very high’.

The risk perception scale was subjected to a factor analysis using the Kaiser
Meyer-Olkin method (KMO) and Bartlett’s test of sphericity. The factor analysis
included the extraction of factors or major axes and oblique rotation (Oblimin); to
determine the number of factors, the Kaiser Guttman rule (Nunnally/Bernstein
1994) was employed to obtain a reduction in the variables relating to one or more
factors that explain their lineal combinations (Nunnally/Bernstein 1994). From this
analysis, two factors emerged, explaining 50.46% of the variance of the workplace
hazards or inherent safety conditions for the working environment. However, the
risks of accident and from environmental conditions, and ergonomic risks or risk
from repeated exposure, are different in the factorial solution found. The resulting
risk factors were the following:

Factor 1 Perception of Risk of Accident: risks stemming from dangers that are
conducive to accidents and hazards from environmental elements. This factor
comprises the evaluation of some risks from physical agents, such as the ignition of
chemical agents and the exposure to toxic substances within the factory. This factor
also encompasses unexpected situations resulting from safety conditions that lead
to workplace accidents. The dangers identified within this factor were: exposure
and/or handling of flammable substances; exposure and/or handling of toxic sub-
stances; electric shock from spilling water or any other liquid on the sewing
machines, garment spotting guns, other machinery or equipment; the clothing or
hair of the operator becoming caught in the sewing machine; fires resulting from a
dirty or poorly-maintained sewing machine; damage to eyes from broken needles
ejected from the machine; trips and falls; insufficient illumination; fires resulting
from the overheating of equipment, tools and machine motors; insufficient venti-
lation; not using safety equipment for handling heavy boxes.

Factor 2 Perception of Ergonomic Risks: this factor characterizes ergonomic
risks, i.e., those situations stemming from the interaction between the person and a
system, e.g., injuries resulting from repetitive movements and the implicit health
risks of the environmental conditions, such as noise and dust inhalation. The
hazards identified in this factor were: deteriorated eyesight; heat from physical
effort; being exposed to a lot of noise for long periods; inhaling lint; damage to eyes
resulting from a blast of compressed air; muscular injuries resulting from repetitive
motion; and heat stroke (exposure to intense heat).
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Although the list of hazards identified is not exhaustive, it is representative of the
main safety elements and hazardous situations that affect the health of the workers.
The risk of ‘piercing fingers with needles’ was eliminated as it fell into both factors.

16.7 Results of Risk Perception Analysis of Work
at the Textile Factory

The differences between risk perception by occupational level and by gender were
analysed. Visits were made to the factory to observe the production processes and
carry out informal interviews with members of the organization. It was found that
the operators are exposed to dust particles (what they commonly refer to as ‘lint’),
which detach themselves from the material and stick to their face and clothes. Some
operators were using masks for protection, while others were not. Furthermore, they
were exposed to the noise and heat stemming from the motor of the sewing
machines used in the production process, and they were not using earplugs.

16.7.1 Risk Perception and Gender

Multiple studies have found that men tend to judge risks to a lesser extent than
women (for example, Fischer et al. 1991; Finucane et al. 2000; Sjöberg 2003;
Slovic 1999; Weber et al. 2002). Various hypotheses have been presented to
explain these differences, one of which focuses on biological and social factors. For
example, they state that women are more concerned about human health and safety
because they are mothers and have been educated to promote and maintain life.

With the variables from the factor analysis, we proceeded to undertake a sta-
tistical analysis to find out whether there were significant differences between men
and women, even though the average risk perception from both genders was high;
on a scale of 1 to 7, the averages for both factors were above 5.

However, given the fact that most of the operators are women, an analysis was
undertaken to find out whether there was a significant difference between men and
women with regard to each of the risks found in the production process. We found
that women are significantly more concerned than men about the following hazards:
muscle injuries because of repetitive movements; fires as result of overheating of
tools, equipment or machine motors; exposure to extreme heat; trips and falls; and
the inhalation of lint.

In addition to gender analysis, risk perception by occupational strategy was
assessed for both factors (accident-environmental risks and ergonomic risks).
Significant differences were found among the three occupational groups: production
operators, administrators and supervisors. The operators perceived a higher level of
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risk than the other two groups, and it is noteworthy that ergonomic risks, according
to the participants, pose the greatest risk to the health of the workers (see Fig. 16.1).

16.7.2 Descriptions of Perception of Risk Factors
by Occupational Level

The average of each of the risks from the perception scale by occupational level,
including the experts in this analysis, is shown in Fig. 16.2. Production operators,
administrative and indirect personnel and experts gave the highest ratings to the risk
of muscle injuries stemming from repetitive movements, while for supervisors the
greatest risk came from lint inhalation. However, the operators ranked the risk from
inhaling lint higher than the supervisors. It is important to underscore the fact that
the supervisors gave the lowest score to each of the risks. It is the supervisors who
set the pace in the workplace and, as such, the production demands. Finally, it
should be noted that the experts were those people who took part in the focus group,
and who, once the decision had been reached as to which risks would be included in
the final survey, received a list of these risks and ranked them. The group of
‘experts’ were those who took part in the group interview and who filled out a
different form from the other groups. They evaluated and put the risks in order
based on their potential harm to workers’ well-being.

Fig. 16.1 Risk factors by occupational level (own elaboration). Source The authors
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List of Hazards:

1. Heat stroke from physical exertion
2. Trapping clothing, hair and/or clothing accessories in the sewing machine
3. Falls and slips
4. Electric shock from dropping water or other liquid on sewing machines, gar-

ment dismantling guns, or other machines or equipment
5. Wear and tear
6. Exposure to lint for long periods of time
7. Exposure to flammable substances
8. Exposure to toxic substances
9. Exposure to excessive noise and for long periods of time

10. Heat stroke (exposure to intense heat)
11. Inadequate lighting
12. Fire from overheated engines, equipment or tools
13. Fire caused by lack of cleaning and maintenance of the sewing machine
14. Eyes injuries caused by projectiles, such as broken needles
15. Eye injuries caused by compressed air blown in the face

Fig. 16.2 Risk perception average for each hazard by occupational level (own elaboration).
Source The authors
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16. Muscle injuries due to repetitive movements
17. Failure to use safety equipment to handle heavy boxes
18. Inadequate ventilation

16.7.3 Production, Authority and Risk Perception

In keeping with the numerous studies that analyse the relationship between pro-
ductivity and a culture of industrial safety, we found that productivity demands lead
to a lesser focus on safety measures. The people who reported making more tops on
a daily basis also perceived fewer workplace risks. This would indicate that the
more tops produced, the less attention workers pay to workplace hazards. The
relationship between productivity and ergonomic risks, although pointing towards a
negative trend, was not significant.

16.8 Conclusions

This study indicates that occupational characteristics are more important in pre-
dicting risk than demographic factors, such as gender. The degree of exposure to
lint is rated considerably higher by the operators than by the supervisors and experts
(management). This is in keeping with that suggested by academics in the area of
cultures of safety. They have shown that placing an emphasis on productivity leads
to individuals ignoring and/or minimizing the real and potential risks found in
industrial environments. We can see this in our results. The operators perceive a
greater level of risk compared to the other occupational groups, given that the
former face the implicit possibility of bodily harm, which, frequently, can have an
irreversible impact. Identifying industrial hazards will lead to the creation of
workplace practices and policies that are safer for workers and their environment.

Although the gender differences in both factors included in the scale were not
significant, it is worth reviewing whether there are any differences in perception of
those hazards considered to be ‘important’ given their potential to negatively impact
the health of the people who work in this industry and, in particular, in this factory.
The risk of inhaling lint, heatstroke (in a city where the temperature can reach more
than 40°C in summer) and muscle injuries resulting from repetitive movements
were statistically significant.

In conclusion, understanding the risk perceptions and safety attitudes of workers
is necessary in developing a culture of safety, where each person accepts respon-
sibility for working safely (Fleming et al. 1998). Identifying workplace risks lies at
the core of industrial safety, and given that safety, just like quality and productivity,
is inherent in each and every manufacturing process, when safety aspects are
ignored, workers will infer that safety is not a priority, simply by omission, leading
in the eyes of the workers to a weak industrial safety climate (Zohar/Luria 2004).
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Hazard identification and characterization is a powerful tool to better understand the
risks posed by the industrial sector. At the same time, understanding risk perception
can lead to more accurate recommendations regarding training for workers in safe
practices and the improvement of health and safety conditions to eliminate and
control the risks found in the workplace. Furthermore, analysing risk perception can
contribute to the understanding of risk management and safe working conditions
(Rundmo 1996). These perceptions can be used for training, personnel develop-
ment, wages and salaries, and even personnel selection.
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