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Abstract

This paper addresses the question of how construction workers perceive
occupational risks. It is a question that has not been addressed in scientific
research. Specifically, we answer the following research questions: what
is the perception of risk of construction workers?; what aspects of risk
significantly influence the formation of the overall perception of risk?; are
there sociodemographic variables that help to understand the perception of
risk of construction workers? and if this were the case, then what are these
variables and how do they influence them?. Ultimately, it examines the profile
of perceived risk, its relation to the delay of consequences and the influence
of socio-demographic variables.

Respondents filled out a questionnaire in the presence of the survey-taker. The
questionnaire was based on the psychometric paradigm, and was comprised
of: (a) nine questions, each exploring a perceived risk attribute or dimension
rated on a Likert 7-point scale, (b) a question on global risk perception, and
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(c) categorical questions about socio-demographic issues. The survey was
conducted in the city of Granada (Spain).

A profile of the construction workers’ perceived risk was obtained. Answers
to each attribute were above the neutral line (scores above four). The profile
shows the risk dimension with the highest score was the delayed consequences
of exposure to risk conditions, a dimension that can be related to ergonomics
and occupational hygiene. This is a new outcome since traditionally this
dimension was given a lower score in the worker’s perception. A simple
linear regression showed global risk may be explained in terms of the delayed
consequences dimension (R?=0.29). Finally, a variance analysis (ANOVA)
and several t-tests explored the relationship between this dimension and the
sample’s socio-demographic variables.

To conclude, the delay of consequences is the risk dimension workers
perceived as the most critical in their daily chores. In addition, this risk
dimension is decisive in creating a high global risk perception. Parenthood, a
higher worker category and training are the only socio-demographic variables
having an impact on this dimension of perceived risk. Hence, there is a direct
relationship between these two variables.

---------- Keywords: perceived risk, occupational hygiene, ergonomics,
prevention

Resumen

Este articulo aborda el problema del desconocimiento por parte de la ciencia
de como perciben el riesgo laboral los trabajadores de la construccion.
Especificamente, se da respuesta a las siguientes cuestiones de investigacion:
(cudl es el riesgo que perciben los trabajadores de la construccion?; ;qué
aspectos del riesgo influyen de forma significativa en la formacion del
riesgo percibido global?; ;existen variables sociodemograficas que ayuden
a entender la percepcion del riesgo de los trabajadores de la construccion?, y
en caso afirmativo, ;cudles son estas variables y de qué forma influyen? En
definitiva, se examina el perfil del riesgo percibido, su relacion con la demora
de las consecuencias y la influencia de las variables socio-demograficas.

Los participantes rellenaron un cuestionario en presencia del encuestador. El
cuestionario se basaba en el paradigma psicométrico, y se componia de: (a)
nueve cuestiones, donde cada una de ellas exploraba un atributo o dimension
del riesgo en una escala Likert de 7 puntos, (b) una pregunta global de la
percepcion del riesgo, y (¢) preguntas sociodemograficas acerca de ellos
mismos. La muestra se consiguio en Granada (Espaiia).

Como resultado se obtuvo un perfil del riesgo percibido para el trabajador de
la construccién. Las respuestas a cada atributo siempre estuvieron por encima
de la linea neutral (puntuaciones superiores a cuatro). El perfil muestra que el
atributo con mayor puntuacion fue el atributo relacionado con la demora de
las consecuencias en la exposicion al riesgo, una dimension que puede estar
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relacionada con la ergonomia y la higiene. Esto es un resultado novedoso ya
que tradicionalmente esta dimension ha obtenido una puntuacién menor en la
percepcidn que el trabajador tiene frente a la inmediatez de los efectos. Una
regresion lineal muestra que el atributo global del riesgo puede ser explicado
por la demora de las consecuencias (R>=0.29). Finalmente, mediante un
analisis de la varianza (ANOVA) y varios andlisis T se explord la relacion
entre esta dimension y las variables sociodemograficas de la muestra.

En conclusion, la demora de las consecuencias es la dimension del riesgo
que los trabajadores perciben mas critica en sus tareas diarias. Ademas, esta
dimension del riesgo es determinante en la creacion de una alta percepcion del
riesgo global. La paternidad, una categoria laboral superior y la formacion son
las unicas variables sociodemograficas que tienen impacto en esta dimension
de la percepcion del riesgo. Por consecuente, hay una relacion directa entre
estas dos variables.

---------- Palabras clave:
ergonomia, prevencion

riesgo percibido, higiene ocupacional,

Introduction

European Directive 89/391/EEC was enacted
as a local law in Spain through Law 31/1995,
or Spain’s Labor Risk Prevention Act. This
law was enacted for the construction industry
through Royal Decree 1627/1997, dated October
24, that established the minimum safety and
health standards for construction jobs. The law
requires companies to be actively involved in
its enforcement, although under article 19.2 it
also determines workers are obliged to follow
safety and hygiene regulations. The law’s basic
underlying principle is that all workers must
receive appropriate training for the specific job
they perform.

In Spain, as in other countries, a risk assessment
is required before starting a project. Traditionally,
project risk assessments were based on expert [1,
2]. In Spain, these assessments typically follow
the methodology outlined by the National Labor
Occupational Safety and Hygiene Institute
(Instituto Nacional de Seguridad e Higiene
en el Trabajo, INSHT), the highest authority
in this field. However, [3] hold experts’ risk
evaluations are typically biased because of their
own perception of risk and past experience.
Nor are these assessments performed following

a systematic process. Moreover, the experts’
experiences are actually distorted memories, and
thus the objectivity of such risk assessments may
be questioned [3].

Additionally, non-expert risk assessments have
been typically rejected by both experts and
governments because of their presumed partial
nature [4, 5]. These approaches, in fact, exclude
the workers from the process, even though they
are directly affected by these evaluations. In
other way, [6] created a method to carry out
risk evaluations based on the seriousness and
likelihood of accident occurrence. It claims to
be an objective method, but forgets that risk
evaluations are subjective [7]. Along this line of
thinking, [8] cite a publication from The Royal
Society defining risk in terms of the likelihood
and consequences of occurrences. However, that
definition omits a major factor, i.e. the basically
human and social nature of risk. This paper
examines risk in the construction industry from
the construction worker’s perspective.

Risk and the perception of risk

TheInternational Organization for Standardization
(ISO) defines risk as “the combination of events’
likelihood and consequences” [9]. Other authors,
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including [10], define it as “something negative
that may happen in the future”. Risk analysis
has been carried out from as far as engineering
disciplines and philosophy [11]. Among others,
[12] has provided up many formal definitions of
risk.

Risks exist in any activity. So, [13] claims that it
is impossible to completely cancel risk. Along the
same line, almost 30 years earlier, [14] devised
a theoretical mathematical formula defining risk
as hazard divided by adopted safety measures.
In this line of thinking, risk could be reduced by
increasing safety measures, but could never be
totally canceled.

First, [15] defines the perception of risk as the
subjective likelihood of occurrence of a negative
event. Second, [16] explains it as a personal
assessment of the likelihood of occurrence of a
non-desired consequence. The perception of risk
is intimately related to the concept of risk itself.
Therefore, explaining perceived risk has been the
most important component of risk research itself
[17].

According to [18] hold workers’ behavior before
various risks depends, partly, on their perception
of risk. They add the level of perceived risk is
connected to a self-protective behavior [19-21].
In turn, [22] hold the workers’ experience has
an influence on their perception of risk. The
relationship between perceived risk and safe
behavior has been studied in depth, e.g., [23-29].

The perception of risk can vary from one
individual to another and even change over time
for the same person [30]. In other words, people’s
perception of risk may change [31]. Many
authors have shown previous accidents suffered
by workers positively change their perception of
risk at work [32-35]. Other authors have [36, 37]
reached similar conclusions from the ergonomic
standpoint.

The relationship of socio-demographic factors to
risk perceptions has been studied from different
standpoints. These factors include: age [38],
schooling [15], income [39], training [40, 41],

168

gender, ethnicity and socio-economic status
[42-45]. However, despite abundant studies that
examine perceived risk, not may studies have
focused on the construction industry, and even
less from the standpoint of disciplines such as
ergonomics and hygiene.

Psychometric paradigm

In the mid 60s and early 70s initial research was
done into what is known now as perceived risk
[46-49].

This article applies the psychometric paradigm.
This model proposes addressing risk as a multi-
dimensional social construct [49]. Risk is not
regarded as an objective fact that can be easily
defined as in some of the definitions summarized
in the previous section. On the contrary, it is
founded on the opposite premise, i.e. that risk is
subjective [7].

In this way, [47] frame their studies in the
wider social context where risks would have
a greater impact, such risks associated with
nuclear energy, but also other less pervasive
risks, including the use of pesticides, vaccines
and food coloring, among others. The initial
list used in risk evaluation covered thirty risks
with nine dimensions each. The selection was
based on the intuitive perception of the method’s
creators about individuals’ willingness to take
risk, the immediacy of the consequences, and
the knowledge of risk or its human origin. The
objective of this model [47] was to explain why
different risks are perceived in different ways
[50].

Our review of the literature revealed that not
enough research had been done to analyze the
perception of risk in the construction industry
from the standpoint of the involved agents. The
study presented herein addresses this problem by
applying the Fischhoff’s proposal with certain
required relevant modifications.

It proposes as its main objective to measure risk
as it is perceived by construction workers and
as specifics objectives: (i) identify a risk profile



based on the responses for each risk dimension;
(i1) search into the relationship among these
dimensions and the global risk perception and
(iii) determine what social-demographic variables
can help in understanding the perception of risk.

After defining the objectives of this work and since
this paper has adopted an exploratory approach,
the following research questions are advanced:
(1) What is the perception of risk of construction
workers? (ii) What aspects of risk significantly
influence the formation of the overall perception
of risk? and (iii) Are there sociodemographic
variables that help to understand the perception
of risk of construction workers? And if this were
the case, then what are these variables and how
do they influence them?

The delay of consequences and perceived risk: an analysis from the workers’ view point

Experimentation

Research design

The introduction mentioned INSHT, Spain’s
highest occupational security and hygiene
regulator. The questionnaire is based on the
modified Fischhoff questionnaire prepared for
INSHT by [51] (See Table 1). Table 1 shows each
risk dimension and the abbreviated nomenclature
(A1, A2,...A9) that is used to designate those
dimensions. We adapted this tool to the type of
worker included in our research, i.e., construction
workers. Moreover, the questionnaire’s language
was simplified and redrafted to make it easier to
understand.

Table 1 Risk dimensions in this study (prepared by the author based on [48, 51])

Dimension Question Explored factor
Dimension or Qualitative Dimension
A1 Do you think you have enough knowledge about safety issues? Worker’s knowledge
Do you think safety officials at you company are aware of the
A2 your y. ” y u pany W Knowledge of safety and health officials
risk of your daily work?
A3 How concerned are you about being hurt at work? Fear
A4 What's the likelihood you might get hurt at work? Personal vulnerability
A5 If a risk situation occurs at work, how could you be hurt? Seriousness of consequences
What can you do to prevent a problem that could create a risk
A6 yod prev , p. . I Preventive action (fatality control)
situation?
A7 In an eventual risk situation, how Iikgly is it you might intervene Protective action (damage control
to control it?
Are risk situati ible that could involve a | ber of
A8 re risk situations possi 9 .a. could involve a large number o Potential catastrophe
individuals?
A9 Do you think your work can impair your health in the long run? Delayed consequences

Final questionnaire and data gathering

Based on the above, we prepared a structured
questionnaire with two sections. First, we included
the nine items relating to the various qualitative
dimensions of risk perception and a single item
(called G) to provide a quantitative risk assessment
of global risk as perceived by workers in their daily
work: “How do you evaluate the risk of having
an accident or becoming seriously ill at work?”.
Answers to this section of the questionnaire were

rated on a Likert-type scale. Individuals valued
their perception of each dimension on a score from
1 to 7 for the 9 qualitative dimensions (A1, A2,...,
A9), and between 0 and 100 for the global risk
quantitative measure (G).

The second section covered several socio-
demographic characteristics of individuals. The
socio-demographic data included age, marital
status, number of children, nationality, gender, type
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of work contract, specialization, present worker
category, number of years in that category, number
of years at work, number of company workers, and
number of safety training hours received.

Before collecting the data from construction
workers, we reviewed the questionnaire for
language, clarity, and time needed for answering.
The questionnaire was first tested with 5
construction and engineers to obtain their opinions
on various issues, including the appropriateness
of the socio-demographic data required from
workers. The required modifications were
included. Secondly, the questionnaire was tested
with 32 construction workers with the same socio-
demographic and qualification profiles as those
planned for the study sample. The outcome was
satisfactory. Some minor errors were corrected
and the final questionnaire was then drafted.

The questionnaires for data gathering were self-
administered. To identify the number of individuals
needed for the study, we visited several construction
sites and established contacts with organizations
providing construction workers training.

The questionnaire was filled in the presence
of the survey-taker or interviewer to ensure all
questionnaires would be completed between 12
and 17 minutes. Workers filled the questionnaire
in groups between 15 and 25 individuals.

The data gathering took place in February and
March 2013. The questionnaire was filled by
179 individuals. Two questionnaires which
had not been fully completed were discarded.
Consequently, the final sample comprised 177
individual questionnaires.

Statistical analysis

Data was processed using software IBM SPSS
Statistics 21. To meet the first proposed specific
objective (identifying the typical profile of risk
as perceived by construction workers), the first
analysis consisted in computing the descriptive
statistics for each of the qualitative dimensions of
risk perception. Specifically, the statistical average,
standard deviation and variance were computed.
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With the data, characteristic profile of perceived risk
was created. Next, many key tests were performed
for the related samples as paired combinations
were possible among the various dimensions. The
purpose of this paired comparison was to analyze
the presence or absence of significant differences
between the obtained scores and thus determine
the relevance of our qualitative dimensions for the
construction industry.

Next, to address the second identified objective,
a linear simple regression was conducted with
the objective of identifying the relevance of the
dimensions with the highest values corresponding
to the general perception of risk.

Thirdly, in view of the outcomes of the prior
analysis, the socio-demographic variables
were examined to determine which may relate
to dimension A9 (delayed consequences) to
understand which personal circumstances
resulted in a stronger or weaker perception of the
risk of suffering delayed consequences. These
analyses required running several parametric
statistics’ tests. Parametric tests were chosen as
they are more robust than non-parametric ones,
and the study’s sample size permitted using the
Central Limit Theorem. Assuming a normal
distribution for variable A9, Student t-tests for
independent samples and variance analysis
(ANOVA) were conducted, as appropriate,
including the socio-demographic variables as
independent ones. Finally, for variance analyses,
wherever significant differences were reported,
comparative paired tests using the Bonferroni
Test were ran to further examine the results.

Results

Characteristic profile of the risk
perceived by construction workers

Figure 1 shows the perceived risk profile resulting
on average for each dimension. Results fluctuate
between A4 (media=4.53) and A9 (media=5.60).
Table 2 reflects the variance and standard
deviation for each dimension resulting from the
performed analysis.
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Figure 1 Perceived risk profile

Table 2 Number of individuals, average, standard deviation and variance for the analyzed sample

A1 A2 A3 A4 A5 A6 A7 A8 A9

N 177 177 173 177 174 177 177 176 177
Average 5,29 5.05 5.29 453 5.21 541 4.63 4.63 5.6
Standard

. 1.217 1.661 1.642 1.709 1.643 1.535 1.347 1.887 1.531
deviation (o)

Variance (0?) 1.481 2.759 2.695 2.921 2.7 2.356 1.813 3.56 2.344

Variables A1 and A7 show the lowest data
fluctuations. Dimension A8 yielded the
largest standard deviation and variance.
A paired comparison using the t-test
yielded the following outcomes. First, no
significant differences exist between all
pairs of A1, A3, A5 and A6, and secondly,
no statistically significant differences
existed between all pair combinations of
A4, A7 and AS.

Highest average score Lowest average score

In addition, significant differences were
identified between A9 and the other
dimensions, excepting A6, where the
existence of significant differences was

not confirmed (t=1.242, p>0.05).

Absence of significant differences @)
Figure 2 shows graphically the results in

an ordered pyramid from lower to higher Figure 2 Distribution of averages for qualitative
statistically different averages. Dimension dimensions of the risk perception as a function of
A9 ranks at the top as it show the largest results of pair comparisons

average, although related to A6, because
no significant differences were identified
among them.
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Relationship between the dimension
relating to the delayed

consequence (A9) and the
perceived global risk (G)

To identify the relevance of the dimensions
contributing the largest values to determine the
dimension of general risk (A9 and A6), we ran
a Multiple Linear Regression with A9 and A6
as independent variables and G as dependent
variable. The backward method was used to
identify whether the two variables explained
the reported G value. The model cancelled A6
because the identified beta was not significant
(B,=0.003; t=0.041; p=0.967). On the other
hand, the A9 value was found to be significant. In
view of the above outcomes, we decided to run
a Simple Linear Regression, including A9 as the
only independent variable.

Firstly, homoscedasticity was analyzed for
disturbance behavior. The disturbance method
was based on the examination of residues on a
graph representing residues against forecasted
values. The graph showed a staggered dispersion
characteristic when the only explanatory variable
in a model is a variable measured on a Likert-
type scale.

Secondly, the absence of self-correlation was
confirmed in disturbances. To detect self-
correlation a Durbin-Watson test was conducted.
The value of the Durbin-Watson d was 1.92 for
dimension 1, included in the [1.63-2.37] interval,
thus revealing the lack of self-correlation, based
on the test for K’=1 variable, n = more than 100
cases and 95% confidence level.

Then, we proceeded to estimate the model. To
do so, the data coefficient (B) was first analyzed.
Results showed a strong significance (at 1%) for
the A9 coefficient (t=8.417; p=0.000), and for the
constant term (t=2.977; p=0.003).

To determine whether the regression model was
well adjusted, we used the adjusted determination
coefficient (R>=0, 29) which showed that A9
explained 29% of G variability. In addition, the
model was significant as a whole, as confirmed
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by the ANOVA test for the final model (F= 70.85;
p = 0,000).

Influence of socio-demographic
characteristics on determining A9

Finally, given the importance of the A9 variable,
we ran several parametric analyses (t-test or
ANOVA, as appropriate) to identify which socio-
demographic variable could affect or influence
the variable’s determination.

The analysis showed significant differences in A9
as a function of the following socio-demographic
variables number of children, professional
category and training. No significant results
were computed for the other socio-demographic
characteristics in the tests (p>0.05). It was
concluded that those variables do not influence
the determination of A9.

Firstly, variance analysis (ANOVA) showed
significant differences in the socio-demographic
variable number of children (F=3.890; p=0.022)
as regards the A9 dimension, which explored
the delayed consequences. The universe of that
variable included individuals without children
(media=5.22), individuals with one child
(media=5.56), and individuals with two or more
children (media=5.92).

Secondly, the Student t-test for independent
variables in the professional category variable and
dimension A9 revealed statistically significant
differences (t,,_;,=-3.578; p<0.05, assuming
equal variances) with regard to the population of
hand laborers (media=4.82) and officials’ group
(media=5.84).

Thirdly, the Student t-test revealed the
relationship between the training variable and
dimension A9 showed statistically significant
differences (tgAlA=129, »—-2.029; p=0.045; assuming
equal variances with respect to the population
with training in safety and hygiene under 20
hours (media=5,46) and the population in the
group exhibiting safety and hygiene training over

20 hours (media=5,93).



Discussion

Findings provide an interesting view of the
perceived risk of construction workers. The
average scores are above the central or neutral
line (See Figure 1). As a consequence, the value of
each dimension is a positive manifestation of the
perceived risk. This correlates with findings from
previous studies as for instance, [23], showing
groups belonging to professions that work in
potential risk environments or using heavy
equipment have a higher risk perception than
other workers. Along the same line, [52] showed
construction workers can identify and evaluate
labor security and health risks to a reasonable
degree of accuracy. Consequently, findings from
this study combined with previous findings and
contradict others such as [53] or [54].

The same graphic shows that the dimension with
the highest score is A9 which, as mentioned,
relates to the delayed consequences. It showed
significant differences with all other dimensions
excepting A6. This dimension (A6) explores
the workers perception of his/her own ability to
prevent a potentially harmful risk. This, in turn,
suggests workers are persuaded that controlling
the consequence of a risk depends on his or her
awareness that work can be the root of danger
if no appropriate protection is available. This
suggestion deserves a specific study, proposed as
a potential future research area.

Dimension A9 deals with occupational hygiene
and ergonomics [55]. Both are characterized
by their potential repercussions on the workers’
future health. Inhaling or swallowing a toxic
product can have an obvious negative effect, but,
generally, their impact on health is long term.
The importance of this is that traditionally, the
literature has attributed workers from various
industries a relaxed perception of this concern
[23, 27, 56, 57]. Specifically, in the construction
industry, this finding does not reproduce such
conclusion but rather shows construction workers
are aware that their daily work can, for instance,
result in back injuries, including lumbalgia or
hernia; inhaling toxic particles can result in a lung

The delay of consequences and perceived risk: an analysis from the workers’ view point

disease, managing certain products including
epoxy resins, can trigger allergic reactions;
inhaling some paint vapors can change mood
and damage their liver or kidneys; exposure to
sunlight can result in skin cancer, and repetitive
exercise without resting like brick laying, can
trigger chronic tendinitis. In sum, that their daily
shores can damage their health.

The linear regression showed that A9 (the
dimension relating to the delayed consequences)
accounts for 29% of G’s variability (a quantitative
global dimension related to perceived risk). In
other words, A9 value predicts 29% of the risk
perceived, generally, by construction workers.

In addition, our analysis of significant differences
between dimension A9 and various social-
demographic variables, including a variance
analysis (ANOVA) and Student t-tests identified
significant differences between such dimension
and the following social-demographic variables
number of children, professional category and
training. The only one among these variables
that may impact occupational safety and
hygiene officials is training. Clearly, training
has an influence on the perception of delayed
consequences among workers and in turn, on the
global risk perception: more workers training
will result in a higher risk perception. This has
significant implications because risk perception
is related to self-protection behaviors [19-
21] and safe behavior [28, 29]. Therefore, as a
function of findings in this study, we suggest to
strengthen training among groups where a lower
risk perception is identified (for instance, among
lower professional category workers).

Conclusions

This study suggests the construction workers’
labor risk perception is high. In other words,
they regard their work as risky. The dimension
referring to delayed consequences received
the highest score in the workers’ responses to
the questionnaire. In addition, this dimension
generally emerges as a significant predictor for
perceived risk. This condition is attributed, to a
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large extent, to training activity, as workers with
a stronger perception of this dimension are also
those showing more training. Other influencing
factors include the individuals’ condition as
parents and their labor category.

Construction workers attaching a higher value
to the delayed consequences dimension than to
other risk dimensions is an important finding
contradicting previous research outcomes.
However, those studies were not specific to the
construction industry. Consequently, our study
more clearly reveals specific conditions in this
industry.

To conclude, it must be recalled that this study
was carried out in Spain where the occupational
safety legal framework was put in place in 1995.
As a consequence, practically all workers are well
trained to a larger or lesser degree. As a result
of the above, the sample was segregated among
workers with under 20 hours’ training (almost all
with at least 8-hours’ training) and workers with
over 20 hours’ training (with almost all workers
having received between 40 and 60 hours of
training). This should be regarded as a limitation
to our study.

References

1. S. Ghosh, J. Jintanapakanont. “Identifying and
assessing the critical risk factors in an underground rail
project in Thailand: a factor analysis approach”. Int. J.
Project Manage. Vol. 22. 2004. pp. 633-643.

2. J. Choi, J. Chung, D. Lee. “Risk perception analysis:
Participation in China’s water PPP market”. Int. J.
Project Manage. Vol. 28. 2010. pp. 580-592.

3. L Fung, T. Lo, K. Tung. “Towards a better reliability
of risk assessment: Development of a qualitative &
quantitative risk evaluation model (Q(2)REM) for
different trades of construction works in Hong Kong”.
Accid. Anal. Prev. Vol. 48. 2012. pp. 167-184.

4.  B. Fischhoff, P. Slovic, S. Lichtenstein. “Lay foibles
and expert fables in judgments about risk”. Am Stat.
Vol. 36. 1982. pp. 240-255.

5. W. Freudenburg. “Risky thinking: Irrational fears
about risk and society”. Ann. Am. Acad. Pol. Soc. Sci.
Vol. 545. 1996. pp. 44-53.

174

10.

12.

13.

14.

15.

16.

17.

18.

W. Fine. Mathematical evaluations for controlling
hazards.  Naval  Ordenance Laboratory N.°
NOLTR-71-31. Maryland, USA. 1971. pp. 1-28.

P. Slovic. “Perception of risk: Reflections on the
psychometric paradigm”. S. Krimsky, D. Golding
(editors). Social Theories of Risk. 1 ed. Ed. Praeger.
Santa Barbara, USA. 1992. pp. 117-152.

A. Akintoye, M. MacLeod. “Risk analysis and
management in construction”. Int. J. Project Manage.
Vol. 15. 1997. pp. 31-38.

International ~ Organization for Standardization.
Risk  management—vocabulary—guidelines  for
use in standards. ISO/IEC Guide No. 73. Geneva,
Switzerland. 2002.

H. Hermansson. “Defending the Conception of
‘Objective Risk™. Risk Anal. Vol. 32.2012. pp. 16-24.

T. Aven, V. Kristensen. “Perspectives on risk: review
and discussion of the basis for establishing a unified
and holistic approach”. Reliab. Eng. Syst. Saf. Vol. 90.
2005. pp. 1-14.

C. Vlek, O. Keren. Behavioral Decision Theory and
Environmental Risk management: What Have We
Learned and what Has Been Neglected? Proceedings of
the 13" Research Conference on Subjetive Probability,
Utility and Decision Making. Fribourg, Switzerland.
1991.

M. Hallowell. “Safety risk perception in construction
companies in the Pacific Northwest of the USA”.
Constr. Manage. Econ. Vol. 28.2010. pp. 403-413.

S. Kaplan, B. Garrick. “On the quantitative definition
of risk”. Risk Anal. Vol. 1. 1981. pp. 11-27.

L. Sjoberg. “Factors in risk perception”. Risk Anal.
Vol. 20. 2000. pp. 1-12.

B. Rohrmann, O. Renn. “Risk perception research: An
introduction”. B. Rohrmann, O. Renn (editors). Cross-
cultural risk perception. 1* ed. Ed. Kluwer. Dordrecht,
Netherlands. 2000. pp. 11-53.

R. Lion, R. Meertens, 1. Bot. “Priorities in information
desire about unknown risks”. Psych Sci. Vol. 22.2002.
pp. 765-776.

A. Stewart, J. Cherrie. “Does risk perception affect
behaviour and exposure? A pilot study amongst
asbestos workers”. Ann. Occup. Hyg. Vol. 42. 1998.
pp. 565-569.

N. Weinstein. “Unrealistic optimism about future life
events”. J. Pers. Soc. Psychol. Vol. 39. 1980. pp. 806.



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

E. Vaughan. “Chronic exposure to an environmental
hazard: risk perceptions and self-protective behavior”.
Health Psychol. Vol. 12. 1993. pp. 74.

N. Brewer, N. Weinstein, C. Cuite, J. Herrington.
“Risk perceptions and their relation to risk behavior”.
Ann Behav Med. Vol. 27. 2004. pp. 125-130.

S. Mohamed, T. Ali, W. Tam. “National culture and
safe work behaviour of construction workers in
Pakistan”. Saf. Sci. Vol. 47. 2009. pp. 29-35.

W. Harrell. “Perceived risk of occupational injury:
Control over pace of work and blue-collar versus
white-collar work™. Percept. Mot. Skills. Vol. 70. 1990.
pp. 1351-1359.

S. Cox, T. Cox. “The structure of employee attitudes
to safety: a European example”. Work & Stress. Vol. 5.
1991. pp. 93-106.

T. Rundmo. “Associations between risk perception
and safety”. Saf. Sci. Vol. 24. 1996. pp. 197-209.

A. Oliver, A. Cheyne, J. Tomas, S. Cox. “The effects of
organizational and individual factors on occupational
accidents”. J. Occup. Organ. Psychol. Vol. 75. 2002.
pp. 473-488.

J. Mullen. “Investigating factors that influence
individual safety behavior at work”. J. Saf. Res. Vol.
35.2004. pp. 275-285.

D. Seo. “An explicative model of unsafe work
behavior”. Saf. Sci. Vol. 43. 2005. pp. 187-211.

P. Arezes, M. Bizarro. “Alcohol Consumption and Risk
Perception in the Portuguese Construction Industry”.
The Open Occupational Health & Safety Journal. Vol.
3.2011. pp. 10-17.

R. Choudhry, D. Fang. “Why operatives engage
in unsafe work behavior: Investigating factors on
construction sites”. Saf. Sci. Vol. 46. 2008. pp. 566-
584.

A. Starren, J. Hornikx, K. Luijters. “Occupational
safety in multicultural teams and organizations: A
research agenda”. Saf. Sci. Vol. 52. 2013. pp. 43-49.

K. Mearns, R. Flin, R. Gordon, M. Fleming.
“Measuring safety climate on offshore installations”.
Work Stress. Vol. 12. 1998. pp. 238-254.

R.Fortner,J. Lee,J. Corney, S. Romanello, J. Bonnell, B.
Luthy, C. Figuerido, N. Ntsiko. “Public understanding
of climate change: certainty and willingness to act”.
Environmental Education Research. Vol. 6. 2000. pp.
127-141.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

The delay of consequences and perceived risk: an analysis from the workers’ view point

A. Kirschenbaum, L. Oigenblick, A. Goldberg. “Well
being, work environment and work accidents”. Soc.
Sci. Med. Vol. 50. 2000. pp. 631-639.

P. Gucer, M. Oliver, M. McDiarmid. “Workplace
threats to health and job turnover among women
workers”. J Occup Env Med. Vol. 45. 2003. pp. 683-
690.

S. J. Linton, K. Halldén. “Can we screen for
problematic back pain? A screening questionnaire for
predicting outcome in acute and subacute back pain”.
Clin. J. Pain. Vol. 14. 1998. pp. 209-215.

S. Yeung, A. Genaidy, J. Deddens, A. Alhemood, P.
Leung. “Prevalence of musculoskeletal symptoms
in single and multiple body regions and effects of
perceived risk of injury among manual handling
workers”. Spine. Vol. 27. 2002. pp. 2166-2172.

D. Hermand, E. Mullet, L. Rompteaux. “Societal risk
perception among children, adolescents, adults, and
elderly people”. J Adult Dev. Vol. 6. 1999. pp. 137-
143.

C. Palmer. “Risk perception: Another look at the’white
male’effect”. Health Risk Soc. Vol. 5. 2003. pp. 71-83.

T. O’Connor, D. Loomis, C. Runyan, J. Santo, M.
Schulman. “Adequacy of health and safety training
among young Latino construction workers”. J Occup
Env Med. Vol. 47.2005. pp. 272-277.

M. Camino, D. Ritzel, 1. Fontaneda, O. Gonzalez.
“Construction industry accidents in Spain”. J. Saf. Res.
Vol. 39. 2008. pp. 497-507.

E. Vaughan, B. Nordenstam. “The perception of
environmental risks among ethnically diverse groups”.
J Cross-Cult Psychol. Vol. 22. 1991. pp. 29-60.

T.Blocker, D. Eckberg. “Gender and environmentalism:
Results from the 1993 general social survey”. Soc Sci
Quart. Vol. 78. 1997. pp. 841-858.

B. Williams, Y. Florez. “Do Mexican Americans
perceive environmental issues differently than
Caucasians: a study of cross-ethnic variation in
perceptions related to water in Tucson”. Environ.
Health Perspect. Vol. 110. 2002. pp. 303.

J. Lerner, R. Gonzalez, D. Small, B. Fischhoff. “Effects
of Fear and Anger on Perceived Risks of Terrorism A
National Field Experiment”. Psych Sci. Vol. 14. 2003.
pp. 144-150.

A. Tversky, D. Kahneman. “Judgment under
uncertainty: Heuristics and biases”. Science. Vol. 185.
1974. pp. 1124-1131.

175



Rev.

47.

48.

49.

50.

51.

52.

176

Fac. Ing. Univ. Antioquia N.° 74. March 2015

B. Fischhoff, P. Slovic, S. Lichtenstein, S. Read, B.
Combs. “How safe is safe enough? A psychometric
study of attitudes towards technological risks and
benefits”. Policy Sci. Vol. 9. 1978. pp. 127-152.

M. Douglas, A. Wildavsky. Risk and culture: an essay
on the selection of technological and environmental
dangers. 1* ed. Ed. University of California Press.
Berkeley, USA. 1982. pp. 1-284.

P. Slovic. “Perception of risk”. Science. Vol. 236.
1987. pp. 280-285.

M. Viklund. “Trust and risk perception in western
Europe: A cross-national study”. Risk Anal. Vol. 23.
2003. pp. 727-738.

M. Portell, M. Solé. Riesgo percibido: un procedimiento
de evaluacion. NTP 578. Instituto Nacional de
Seguridad e Higiene en el Trabajo (INSHT). Madrid,
Spain. 2001.

M. Hallowell. 4 Formal Model for Construction
Safety and Health Risk Management. Doctoral Thesis.
Oregon State University. Corvallis, USA. 2008. pp.
1-318.

53.

54.

55.

56.

57.

J. Bohm, D. Harris. “Risk perception and risk-taking
behavior of construction site dumper drivers”. Int. J.
Occup. Saf. Ergonomics. Vol. 16. 2010. pp. 55-67.

D. Knowles. Risk perception leading to risk taking
behaviour amongst farmers in England and Wales. 1*
ed. Ed. HSE Books. Wolverhampton, UK. 2002. pp.
1-149.

N. Holmes, H. Lingard, Z. Yesilyurt, F. Munk. “An
exploratory study of meanings of risk control for long
term and acute effect occupational health and safety
risks in small business construction firms”. J. Saf. Res.
Vol. 30. 1999. pp. 251-261.

D. Litai, D. Lanning, N. Rasmussen. “The public
perception of risk”. V. Covello, W. Flamm, J. Rodricks,
R. Tardiff (editors). The analysis of actual versus
perceived risks. 1* ed. Ed. Springer. New York, USA.
1983. pp. 213-224.

M. Bjorkman. “Decision making, risk taking and
psychological time: Review of empirical findings and
psychological theory”. Scand. J. Psychol. Vol. 25.
1984. pp. 31-49.



