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Abstract  The present paper aims to study the
readiness of a student for constructive social interaction in
relation to life safety. The sample consisted of 535
respondents from different faculties of four universities
and was balanced by gender and age. It was a
psychosemantic study. To collect data, the authors used the
method of researching the legal identity of G. Abramenkov,
indicators of determining the totalitarian attitudes of T.
Adorno, moral attitudes, as well as the statement related to
consumer value positions. The obtained results are
presented by factor analysis. Assumptions about the
normal distribution were tested using the Bartlett’s
statistical criterion from the mathematical statistical
package SPSS 14. The obtained factor structure revealed
the prevalence in the student’s environment of
consumeristic, authoritarian and destructive ideas, along
with guidelines for constructive interaction in society, civil
position on human rights, and responsibility for life safety.
Five groups of students were united around different
positions: ambivalent moral attitudes; archaic feudal-vassal
set attitudes; healthy moral position; selfish antisocial
position; anxiously distrustful attitudes. This outlines the
tendency to the negative impact of the so-called human
factor on the activities carried out by specialists on life
safety both in the workplace and in emergency situations.

Keywords Constructive ~ Social  Interaction,

Psychosemantic Analysis, Accidents, Production, Human
Factor

1. Introduction

This study was prompted by the fact that in the
information space there are always a large number of
articles about disasters and accidents at work, accidents on
public transport, as well as reports of poisoning of
workers with harmful substances in the process of
performing their routine professional duties, destruction of
entire buildings due to a gas explosion in the apartment,
forest fires caused by carelessness or irresponsibility, etc.
In search of an answer to the question why this happens,
we got acquainted with the activities of specialists in life
safety (various emergency, fire safety, rescue services,
etc.), which allowed us to conclude that this industry is
provided with a decent list of algorithms for creating a
safe living environment, as its activities are aimed at
changing behaviour and culture in the process of
managing safety in the workplace [1], it organised
management practices for creating safe organisations [2],
developed manuals based on understanding human error
[3, 4], and created a risk management system for
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organisational accidents [5, 6].

It is known, that the life safety is a comprehensive
system of knowledge about the quality and safety of
products and services, safety of buildings, structures,
utilities and working conditions, fire and environmental
safety, etc. But the most important thing is the
implementation of appropriate means and measures to
create and maintain healthy and safe living conditions and
human activities both in everyday life and during
emergencies. Instead, we must state the fact that very
often man himself becomes the main source of danger
when the famous human factor comes into play, namely,
psychological unpreparedness for concerted action in the
face of threat, arbitrariness, irresponsibility or submission,
indifference and negligence.

Over the last twenty years, scientists from different
countries have studied and analysed the human factor as a
factor in life safety, primarily in understanding human
capabilities, and then applying this knowledge to design
equipment, tools, systems and work processes. The human
factor can use input from many disciplines (design,
engineering, psychology, management) and is considered
a mixture of engineering and psychology. The field of
research of human factors is focused on the following four
areas: improving security; error reduction; increasing
comfort; and increasing productivity [7-14].

A.R. Hale [15] described the functions of organisational
culture, conflicts, management in non-bureaucratic
organisations, safety audit and safety in the educational
organisations. The author has considered how the safety
of life in the organisation is affected by the fact that
people know what they believe, but there is no evidence
they can be wrong, and also that the problems in the
coming years have not been solved. S.A. Gyekye [16]
conducted a study of the relationship between job
satisfaction on the safety climate, and studied the
relationship between job satisfaction and compliance with
safety management policies and the frequency of
accidents. A positive relationship between job satisfaction
and the safety climate has been identified. Employees who
expressed more satisfaction with their positions were
positive about the security climate. Accordingly, they
were more committed to security management policies
and therefore registered a lower level of accidents. Thus,
the results were consistent with the view that employees’
positive perceptions of the organisational climate affect
their perceptions of workplace safety.

Therefore, a person’s readiness for responsible
constructive behaviour is formed not so much as a result
of students studying certain courses, but due to the
influence of organisational culture of the enterprise, as
well as information space with its cultural tradition and
real reflection of the value of human safety. Therefore, we
believe that the moral attitudes of young people and their
readiness for constructive social interaction are a factor of
the life safety, the basis on which safe, responsible
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behaviour in specific professional activities will be built.
This is a rather narrow but important question about the
role of moral attitudes of young people and their readiness
for constructive social interaction was the purpose of our
empirical study, or rather to test this hypothesis: moral
attitudes of young people and readiness for constructive
social interaction is one of the factors shaping safe
behaviour in professional activity.

2. Literature Review

Although researchers in life safety technologies often
neglect the nature of relationships between people in the
organisation, their moral principles, etc., but this probably
still has consequences for life safety. For example, D.A.
Hofmann and F.P. Morgeson [13] conducted a study on
the exchange of experience between leaders of
organisations in providing organisational safety support
by committing to compliance with safety rules and
preventing accidents by members of the organisation. The
data were collected by scientists from 49 team leaders at
the manufacturing plant. The results showed that, first,
organisational support for compliance requirements is
largely security-related; secondly, the exchange of
organisation leaders significantly affects the safety in the
organisation, encourages compliance and trouble-free
operation. Support was also found for a structural safety
communication model, with safety and accident
prevention commitments. The authors outline the
implications of these findings for security and social
exchange research. The results of this study are important
for both researchers in the organisation and for security
researchers and practitioners. It turns out that
organisations that provide support to their employees in
order to ensure the safety of their behaviour and prevent
accidents, associate them with the quality of social
exchange, i.e. the exchange of those employees who are
designed to monitor safety compliance. These findings
suggest that the nature of social exchanges in
organisations plays an important role in understanding
people's behaviour related to security, and the nature of
relationships between leaders plays an important role in
ensuring employee safety [13].

Among the studies on occupational safety systems, J.K.
Wachter and P.L. Yorio [17] are particularly noteworthy,
with the overall aim of developing an idea of a safety
management system, testing its relationship with objective
safety statistics, and exploring how these practices work
to prevent accidents due to the involvement of workers.
The authors obtained results that indicate that:

1) there is a possibility of a significant negative
relationship between the availability of individual
safety management practices, as well as a component
of these practices with a degree of failure;

2) there is a significant negative relationship between
the level of emational and cognitive interaction of
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the safety-oriented employee and the level of
accidents;

3) safety management systems and the level of
employment can be used individually to predict the
level of accidents;

4) safety management systems can be used to predict
the level of workers’ employment;

5) employees involved in safety management act as
intermediaries between the safety management
system and safety results (such as the level of
accidents).

However, the authors warn that although the
availability of safety management systems is associated
with incident reduction and may be a necessary first step
in accident prevention, safety effectiveness also depends
on the cognitive and emotional involvement of
safety-oriented workers [17].

Consider another interesting study aimed at analysing
the role of the human factor in industrial safety, but at the
level of organisational culture. F.W. Guldenmund [8]
examines three approaches to safety culture in terms of
their basic concepts of culture and organisational culture.
Since culture is an intangible, vague concept that
encompasses acquired assumptions that are shared by
group members and that give meaning to their perceptions,
behaviour and actions of others, according to the scientist,
the main assumptions that form the essence of culture are
common and unwritten beliefs, which are subtly
manifested in the visible world. According to security
researchers, the concept of culture lacks considerable
depth and subtlety, and it falls into the category of
behavioural and other visible characteristics, regardless of
the significance that these characteristics may actually
have, and are often filled with normative overtones. F.W.
Guldenmund [8] noted that by combining three
approaches, we will be able to resurrect the concept of
safety culture and strengthen its analytical capacity in
understanding the development and implementation of
security management systems.

Therefore, we must recognise that employees contribute
their beliefs, values and visions to the business process,
and ultimately to the implementation of security
management systems, in particular, the individual
employee interacts with the security management system,
regardless of whether it is an active or passive element.
However, not all beliefs and attitudes of employees are
formed in the work collective. A significant role in the
formation of world outlook attitudes of occupational
safety and life in general is played by the socio-cultural
information space in which people exist. The most
important in this case, in our opinion, are moral attitudes,
ideas about human rights, or vice versa — legal nihilism
and selfish consumer attitude to the world. It is this layer
of social ideas of modern students that has become the
object of our study.

Moral Attitudes of Student Youth about Social Interaction as a Factor in Life Safety

3. Materials and Methods

Researchers in the humanities are often interested in
filling the semantic basis of the message with specific
socio-cultural content. The objects of study of social
psychologists are often social phenomena that have a
significant affective component, the latter are often hidden
from the eyes of the observer, not always perceived by the
subject and therefore not included in research models as a
fixed quantity. Being a borderline phenomenon,
convertible both in the social environment and in the
psyche of the individual, the affective component requires
the design in the field of research of the postulates of
psychology and semantics. The sphere of their intersection
is described in psychology — by personal meanings, in
semantics — by meanings. The works of V.F. Petrenko
[18], A.G. Shmelev [19], and C.H. Osgud [20] provide a
comprehensive justification that the construction of
subjective semantic spaces that reveal the most important
factors by which the individual performs an unconscious
categorical analysis of a social phenomenon, is such a
method. It allows to some extent to solve the problem of
studying the deep structures of the human psyche, largely
responsible for regulating its behaviour in society.
Experience with the use of psychosemantic methods
suggests that they can be used to build a variety of
systems of determination, to reach different social
communities, revealing emotionally rich, poorly
structured ideas about themselves and other people, about
various social values and, in general, about objects, the
attitude to which is deeply personal.

The study took place in the 2019-2020 academic year at
Lviv Polytechnic National University. The empirical
study involved 535 students from different faculties, from
first to fifth year, who live and study in different cities of
Ukraine (Kyiv, Ivano-Frankivsk, Lviv, Chernivtsi),
including 272 male and 263 female students aged 17-22,
163 of them were students of V. Stefanyk Precarpathian
National University (71 male and 92 female); 148 students
of Lviv Polytechnic National University (116 male and 32
female); 144 students of B. Hrinchenko Kyiv National
University (46 male and 98 female).

The specially calculated structure of the sample and its
volume (535 respondents from different faculties of these
universities, balanced by gender and age) is representative
and allows us to talk about the social attitudes of
university students in both western and central parts of
Ukraine. The selection of statements to the questionnaire
(n = 32) was carried out in accordance with the main
purpose of the study, the content of statements was
selected so that in general the questionnaire reflects the
setting of public morality, and would allow to identify the
level of other dominant attitudes in the mass
consciousness.

The choice of indicators that correspond to other social
attitudes was carried out according to the following
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methods: “Method for studying the legal identity of G.
Abramenkova”; “Method for determining the totalitarian
guidelines of T. Adorno”, and also used the statements
that relate to consumer values. All statements of the
questionnaire on the attitudes of public morality were
formulated as a result of focus groups with students on the
problems of life safety in professional activities in the
course of studying the course “Psychology of Work” in
the bachelor’s programme.

The findings are presented using factor analysis. The
basis for the use of factor analysis was generally the
normal distribution of test measurements of the subjects.
Assumptions about the normal distribution were tested
using the Bartlett’s statistical criterion of sphericity from
the mathematical statistical package SPSS 14 [21, 22].
Factor analysis identified six factors, the total variance of
which is 57.49%. To determine the fact of statistical

dependence between these factors and some
characteristics  of  recipients, the method of
two-dimensional  analysis was used with the

implementation of the x2 test, the creation of conjugation
tables and clarification of statistical criteria for them. The
results of the analysis showed that the factors correlate
with these characteristics. Thus, the great significance of
the criterion x2 (p < 0.01, in some cases p < 0.1) is
determined by the fields of contingency tables.

4. Results and Discussion

Factor 1 - legal nihilism and consumerism
(contribution to the total variance is 18.7%). This factor
includes statements that are indicators of different
attitudes, sometimes even diametrically opposed. They
characterise a group of students who have not yet formed
a stable position in social interaction. On the one hand,
they believe that true happiness is freedom from wealth
and lust for it, and benevolence and true obedience are the
path to it. On the other hand, they support the assertion
that modesty is a path to oblivion and, in the end, agree
that it is more important for a person to earn well than to
work in the specialty. They do not consider the deliberate
detention of borrowed, found, fraud in trade,
inappropriately low wages, speculation, corruption, waste
— as a theft. At the same time, they share the following
authoritarian guidelines: we do not need laws, but honest
leaders who can be trusted; decent people should ignore
those who have bad habits and manners; if someone has
problems or worries, it is better not to think about it, but
to do more pleasant things.

After all, they favour the most destructive components
of legal consciousness: each person must take care of his
own life, protect and defend his security and freedom
from other people by any means; no one is obliged to take
care of those people who do not know how to take care of
themselves; those who do not have the ability, or must
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obey those who know how to live, and follow them in
everything; the law must be applied differently to different
categories of people. It can be argued with a high degree
of probability that a group of students united by such
attitudes are not very inclined to constructive social
interaction and cooperation for the safety of life.

Factor 2 — moral and constructive interaction in society
(contribution to the total variance is 8.9%). The
allegations included in this factor belong to the precepts of
public morality and describe people who believe that
human trafficking and enslavement are a violation of
human dignity and contrary to morality; information
transmitted to the media must be in the service of truth
and goodness, and the authorities must protect and uphold
true and fair freedom of information; if the state exceeds
its powers, oppresses citizens, then they, must protect
their rights and the rights of fellow citizens within the
limits established by law; family life is a preparation for
life in society, and therefore must be an environment of
solidarity and responsibility. The responders love, respect
and honour their parents and are responsible to and for
them. And also, these people stand on the fact that at the
slightest suspicion in a crime, the person should not be
considered responsible, guilty and should be treated
accordingly. It can also be argued that the group of people
united by the allegations included in this factor has a
healthy civil position on human rights and is ready for
constructive interaction in society on issues of life safety.

Factor 3 — ambivalence of moral consciousness
(contribution to the total variance is 7.2%). The statements
included in the third factor describe students who share
consumer attitudes in society, namely that those who
humbly adhere to moral norms are doomed to a poor
standard of living, that various moralising discussions are
a relic of the past. They note that it is usually easier for
them to wait until the problem is resolved by itself.
However, they are quite demanding of others, as they
consider the deliberate detention of a loan, fraud in trade,
inappropriately low wages, speculation, corruption and
waste to be a theft.

Factor 4 — archaic feudal-vassal attitudes (contribution
to the total variance is 6.7%). This factor surprisingly
combines allegations of moral precepts, totalitarian
precepts, and a counter-legal position. Students who agree
on this factor believe that true happiness is freedom from
wealth and greed for it. Friendliness and true obedience
are also considered as the path to happiness. At the same
time, they believe that respect, authority and obedience
are the most important traits that children should learn.
And this group shares the view that everyone should have
rights corresponding to what they were born in, in what
family, in what social group. Thus, among all moral
precepts, obedience is chosen, children must be taught
obedience, and human rights are determined by its origin.
It is not surprising, therefore, that safety provisions are
often followed at the behest of management rather than
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based on personal awareness of the need for such safety
measures.

Factor 5 — healthy moral position (contribution to the
total variance is 5.9%). The statements included in the
fifth factor describe students who recognise the need for
the integrity of society and the interdependence of people,
moral education and moral development. They believe
that the erroneous conception of human freedom gives rise
to a total absence of authority; the real freedom is based
on moral education; from envy is born hatred, slander, joy
over the misfortune of others and dissatisfaction with
happiness; all those who have power and use it for good
must be respected and honoured.

Factor 6 — selfish antisocial position (contribution to the
total variance is 5.7%). The statements included in this
factor describe people who do not recognise the following
moral imperatives: everyone should feel respect and
honour to those who have power directed to people and
society for good; respect for national traditions and ideals
strengthens a person, gives him confidence in his path; the
truest testimony is the testimony of one's own life; every
human life, from the its conception until its death, is
sacred: no one, under any circumstances, can appropriate
the right to it (neither harm nor kill); as a citizen of the
state, a person has the right and duty to cooperate with the
authorities for the good of society in the spirit of truth,
justice and freedom; to love the homeland. These people
do not feel respect for human life, culture, citizenship or
power, they reject the public morality.

Factor 7 — anxious and suspicious attitudes
(contribution to the total variance is 4.3%). The statements
included in this factor describe students who believe that
strict discipline is of utmost importance for modern youth,
and also that at the slightest suspicion of a crime, a person
should be considered responsible, guilty and treated
accordingly. They strongly disagree that if someone has
problems or worries, then it is better for not to think about
it, but to do more pleasant things. But they do not support
the opinion that a businessman and manufacturer is much
more important to society than an artist and professor.

5. Conclusions

The factor structure obtained during the study reflects
the dominance of contradictory attitudes of young people
about their readiness for constructive social interaction for
the sake of life safety. It can be said that in the minds of
students, most have consumeristic, authoritarian and
destructive ideas, because the very statement that is an
indicator of the principles of legal nihilism and
consumerism were among the first factors. This is not
surprising, because the information space is dominated by
deceptive advertising, constant scandals in political shows,
family quarrels in reality shows and endless series with
infantile populist or criminal stories. All of the above does
not contribute to the formation of moral awareness of
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public safety and constructive interaction in the modern
students. On the contrary, the viewers are convinced that
aggressive social self-assertion, disregard for the weaker
and indifference are necessary for safety and survival. But
the second group of students was united by the attitude
towards constructive interaction in society, a healthy civil
position on human rights, responsibility and safety of life.

The third group of students combined ambivalent moral
attitudes, since we are talking about people who are
condescending to their shortcomings, but are very strict in
assessing the shortcomings of the environment. The fourth
group of students were united by attitudes that can be
called feudal-archaic, since they choose obedience to the
leadership as the main strategy of behaviour, they believe
that, above all, children should be taught obedience, and
the rights of others should be determined by their origin
and social status. The fifth group of students was united by
a healthy moral position, recognition of the need for the
integrity of society and the interdependence of people,
moral education and moral development. The sixth group
of students was united by a selfish antisocial attitude,
which was manifested through the denial of such moral
imperatives as respect for national traditions, inviolability
of human life, rights and responsibilities to cooperate with
the authorities for the good of society, people’s desire for
justice and freedom. The seventh group of students was
united by anxiously distrustful statements, such as to find a
person guilty at the slightest suspicion, insisting that
modern youth needs strict discipline, but they believe that
not only businessmen and manufacturers are important to
society, but also artists and professors.

In the presence of such mental attitudes in most
personnel, their reactions to the actions of life safety
specialists aimed at introducing labour safety technologies
are reduced to formal observation. It is not surprising,
therefore, that life safety regulations are often followed at
the behest of management rather than based on personal
awareness of the need for such safety measures. Beginning
in the spring of 2020, in Ukraine, in the context of the
Covid-19 epidemic, we can observe how selfish
consumerism, legal nihilism and authoritarianism are being
implemented in practice. People ignore the rules of social
distance and the face-mask requirements, despise and
humiliate those who dare to insist on social security
conditions, but quickly cover their faces in case of police
control.

REFERENCES

[1]] D.M. Deloy. Behavior change versus culture change:
Divergent approaches to managing workplace safety, Safety
Science, Vol. 43, No. 2, 105-129, 2005.

[2] J. Barling, A. Zacharatos. High Performance Safety
Systems: Ten Management Practices for Creating Safe


http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0065
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0065
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0065
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0065
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0065
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0065
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0065
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0065
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0065
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0065
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0065
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0065
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0065
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0065
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0065
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0065
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030

Universal Journal of Educational Research 8(11D): 130-135, 2020

Organizations, Managing Safety at Work: Beyond Blaming
the Individual, Academy of Management Conference,
Chicago, 1999.

[3] S. Dekker. The Field Guide to Understanding Human Error,
Ashgate, Burlington, 2006.

[4] T. Conklin. Events Beyond Safety-Basis, HP Summit,
Cleveland, 2012.

[5] J. Reason. Human Error, Cambridge University Press, New
York, 1990.

[6] J. Reason. Managing the Risks of Organizational Accidents,
Ashgate, Burlington, 1997.

[71 M. Griffin, A. Neal. Perceptions of safety at work: A
framework for linking safety climate to safety performance,
knowledge, and motivation, Journal of Occupational Health
Psychology, Vol. 5, 347-358, 2000.

[8] F.W. Guldenmund. The nature of safety culture: A review
of theory and research, Safety Science, Vol. 34, 215-257,
2000.

[9]1 R. Flin, K. Mearns, P. O’Connor, R. Bryden. Measuring
safety climate: Identifying the common features, Safety
Science, Vol. 34, 177-192, 2000.

[10] O. Siu, D. Phillips, T. Leuhg. Safety climate and safety
performance among construction workers in Hong Kong:
The role of psychological strains as mediators, Accident
Analysis & Prevention, Vol. 36, No. 3, 359-366, 2004.

[11] A. Carmeli, D. Brueller, J.E. Dutton. Learning behaviors in
the workplace: The role of high-quality interpersonal
relationships and psychological safety, Systems Research
and Behavioral Science, Vol. 26, 81-98, 2009.

[12] A. Chandrasekaran, A. Mishra. Task design, team context,
and psychological safety: An empirical analysis of R&D
projects in high technology organizations, Production and

135

Operations Management, Vol. 21, No. 6, 977-996, 2012.

[13] D.A. Hoffmann, F.P. Morgeson. Safety-related behavior as
a social exchange: The role of perceived organizational
support and leader-member exchange, Journal of Applied
Psychology, Vol. 84, No. 2, 286-296, 1999.

[14] M.A. Griffin. Managing Safety at Work: Beyond Blaming
the Individual, Academy of Management Conference,
Chicago, 1999.

[15] A.R. Hale. Safety management in production, Human
Factors and Ergonomics in Manufacturing, Vol. 13, No. 3,
185-201, 2003.

[16] S.A. Gyekye. Workers’ perceptions of workplace safety and
job satisfaction, International Journal of Occupational
Safety and Ergonomics, Vol. 11, No. 3, 291-302, 2005.

[17] J.K. Wachter, P.L. Yorio. A system of safety management
practices and worker engagement or reducing and
preventing accidents: An empirical and theoretical
investigation, Accident Analysis and Prevention, Vol. 68,
117-130, 2014.

[18] V.F. Petrenko. Basics of Psychosemantics, Piter, St.
Petersburg, 2005.

[19] A.G. Shmelev. An Introduction to Experimental
Psychosemantics.  Theoretical and  Methodological
Foundations and Psychodiagnostic Capabilities, MGU,
Moscow, 1983.

[20] C.H. Osgud, D. Susi, P. Tannenbaum. Measuring Value,
Nauka, Moscow, 1972.

[21] A.D. Nasledov. Mathematical Methods of Psychological
Research. Analysis and Interpretation of Data, Rech, St.
Petersburg, 2004.

[22] F.W. Guldenmund. (Mis)understanding safety culture and
its relationship to safety management, Risk Analysis, Vol.
30, No. 10, 1466-1480, 2010.


http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0070
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0070
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0070
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0070
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0070
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0070
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0070
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0070
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0070
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0070
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0180
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0180
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0180
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0180
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0180
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0180
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0180
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0185
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0185
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0185
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0185
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0185
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0185
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0070
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0070
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0070
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0115
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0115
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0115
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0115
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0115
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0115
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0115
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0115
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0115
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0115
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0115
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0115
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0115
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0115
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0115
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0115
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0115
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0115
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0115
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0115
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0115
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0115
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030
http://refhub.elsevier.com/S0001-4575(13)00297-2/sbref0030

	1. Introduction
	2. Literature Review
	3. Materials and Methods
	4. Results and Discussion
	5. Conclusions
	REFERENCES

