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ABSTRACT

Background: Risk perception is crucial in occupational health and safety, particularly in high-risk sectors like ag-
riculture and construction. This study investigates the influence of personality traits, emotional states, and socio-
demographic variables on perceived risks, explicitly focusing on carcinogenic exposure. The aim is to identify key factors
shaping risk perception to inform safety interventions. Methods: Using a correlational research design, 91 Italian
workers (49 from construction and 42 from agriculture) completed a comprehensive questionnaire assessing person-
ality (Big Five model), emotional state, self-perceived safety knowledge, and risk perception across 14 dimensions.
Statistical analyses included correlations, ANOVA, and regression models to explore relationships between variables.
Results: Openness, emotional stability, and extraversion were inversely related to perceived risk levels, while consci-
entiousness and agreeableness correlated positively. Workers in agriculture reported higher awareness of carcinogenic
risks than construction workers, though no significant differences emerged in perceived risk levels. Negative emotional
states predicted higher risk perception, while self-perceived safety knowledge had only minor correlations with specific
risk dimensions. Gender, age, and service length did not significantly influence risk perception. Conclusion: Person-
ality traits, particularly openness and emotional stability, strongly influence risk perception, highlighting the impor-
tance of considering individual psychological profiles in occupational safety interventions. Although emotional state
plays a notable role, self-perceived safety knowledge showed limited impact, suggesting a need for targeted education.

1. INTRODUCTION stakeholders” involvement in producing good prac-
tices in the field of occupational health and safety.
Institutional and corporate attention to occu-  Scientific research on this topic represents a multi-

pational health and safety has led to an impressive ~ disciplinary field in which technical approaches are
body of research on risk prevention. This attention ~ mixed with health and psychological ones, primarily
has resulted in regulatory developments and various
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when referring to the study of behaviors that may
or may not expose individuals to different risks [1].

'The term ‘risk’ represents the possibility of suffer-
ing harm linked to foreseeable circumstances; con-
sequently, it is a variable related to the frequency
(or probability) of the occurrence of damage and
the magnitude of said harm to the individual [2].
While risk is commonly defined through quantita-
tive models, its interpretation in everyday contexts is
inherently subjective and influenced by human be-
havior. Several factors are indicated in the literature
as influencing risk perception: socio-demographic
factors, such as gender, age, length of service, and
education; risk competence factors, such as the de-
gree of experience with risk exposure, knowledge of
individual risks or regulations, and whether or not
one is an expert in risk management and assessment
processes; and organizational-contextual factors,
including trust in the safety management system,
perceived working conditions, and the presence
of a safety-oriented organizational culture, all of
which can enhance or reduce one’s risk perception
and competence [3]. In addition to these factors, it
is widely known that the so-called human factors
(which include both cognitive factors, such as biases,
and personality factors) play a role in risky behaviors
and accidents at work; several studies have focused
on the possible predictive role of some personality
traits in environmental and risk perceptions [4, 5].

A thorough understanding and awareness of
health risks can lead to safer behaviors: effective
risk perception significantly impacts them and ulti-
mately enhances the safety and health of the com-
munity [6, 7].

'The perception of the individual risk appears to
be determined by a complex set of cognitive and
psychological factors: the perceived possibility of
harm to health, the subjective importance of the
harm being more or less possible, and the personal
uncertainty associated with exposure to a specific
risk factor [8, 9, 10]. Research investigating the role
of individual and cognitive factors in risk perception
has found that factors such as the degree of emo-
tional involvement in the perceived consequences
of different risks or specific personality dimensions
which determine emotional and behavioral attitudes
influence various aspects of risk perception [1, 11,

12]. Among the approaches most frequently used
in analyzing the psychological processes involved in
risk perception is undoubtedly the so-called psycho-
metric paradigm [12]. This paradigm has helped to
identify differences and similarities between work-
ers concerning personal risk dispositions and high-
lights how the concept of risk can take on different
meanings for different subjects [13].

Some research has focused more specifically on
subjective variations in risk perception due to per-
sonality structure using the so-called Big Five model
[14], which identifies five major factors, each of
which can aggregate several characteristics. Moreo-
ver, emotional factors such as fear, for example, tend
to amplify the assessment of the consequences of
risky events. At the same time, anger can signifi-
cantly reduce risk perception, leading to errors and
altered perceptions of evaluating risks and hazards
[11,12]. An analysis of the literature seems to high-
light, in the perception of difterent types of risk, the
clear role of circumstantial emotional states, such as
anxiety and fear [15, 16].

The literature indicates a combined influence
of personality, emotional factors, and knowledge
or experience with specific risks in risk perception
[17]. A correlational research was conducted involv-
ing workers who completed a questionnaire assess-
ing their personality, emotional state, knowledge of
safety regulations, socio-demographic factors, the
size and level of perceived risk, and job satisfaction
to investigate the relationships among these factors.
As is well-known, many workers in agriculture and
construction may be exposed to carcinogens used
for various purposes. In agriculture, for example,
workers are frequently exposed to pesticides, herbi-
cides, and ultraviolet radiation, factors that increase
the risk of developing difterent types of cancer. Epi-
demiological studies have shown farmers have an el-
evated risk of non-Hodgkin’s lymphomas, multiple
myelomas, and skin melanomas [18]. Exposure to
specific herbicides such as 2,4-D has been linked to
an increased risk of gastric cancer and haematologi-
cal cancers [19].

Workers are often exposed to carcinogens such
as silica and asbestos during demolition and reme-
diation activities in construction. Several authors
[20, 21] indicated an increased risk of lung cancer
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among these workers. Other types of cancer, such as
laryngeal and bladder cancers, are also more preva-
lent among construction workers exposed to indus-
trial dust [22]. The research involved data collection
from workers in the agricultural and construction
sectors, focusing on carcinogenic risk and aiming to
compare these relationships across two work sec-
tors. The study considered personality, emotional
state, socio-demographic factors, and self-perceived
knowledge of safety regulations as independent
variables. At the same time, the size and level of
perceived risk and job satisfaction were treated as
dependent variables.

There are few indications in the literature on
the relationship between personality characteristics
(capable of determining emotional and behavioural
attitudes) and risk perception. The studies that have
focused on the topic have provided results that are
not always appreciable regarding the relationship
between personality and risk perception [9, 16].
What is clear is that extraversion and openness have
a positive relationship with risk-taking propensity
[23, 24] and an inverse relationship with percep-
tions of the level of risk. Conversely, agreeableness,
conscientiousness, and emotional stability predict
perceived risk levels [25, 26].

A study on a sample of Italian workers in the
transport sector confirmed part of the evidence re-
garding the relationships between personality and
levels/dimensions of risk [27, 28]. Friendliness,
emotional stability, and openness were the personal-
ity factors most sensitive to the different dimensions
and levels of risk [28]. Based on the literature men-
tioned above, this research aimed to test the follow-

ing hypothesis:

- H1: There is a relationship between per-
sonality factors and risk perception. Spe-
cifically, it is hypothesised that people with
higher levels of extraversion tend to perceive
lower levels of risk and danger (H1a), more
friendly people tend to perceive higher levels
of risk and danger (H1b), more conscien-
tious people tend to perceive higher levels of
risk and danger (H1c), people who are more
emotionally stable tend to perceive higher

levels of risk and danger (H1d), and people

with higher levels of openness tend to per-
ceive lower levels of risk and danger (Hle).
An analysis of the literature indicates a re-
lationship between socio-demographic vari-
ables and risk perceptions; habit, older age,
and longer service lead to a presumption of
control over risk [1,9,27]. Previous research
with an Italian sample found age and length
of service weakly predictive of risk levels
but negatively correlated with multiple risk
dimensions. Relying on this rationale, we
hypothesised:

H2: There is a relationship between socio-
demographic variables and risk perception.
As age (H2a) and length of service (H2b)
increase, risk aspects will be perceived as
less dangerous. Furthermore, we hypoth-
esise that women will perceive higher risk
levels than men (H2c). Studies have high-
lighted risk competence factors, including
expertise and knowledge of individual risks
and safety regulations [10,13]. In Italian
workers, these indications were unequivocal
[28]. Based on the literature, this research
aimed to test:

H3: There is an inverse relationship be-
tween self-perceived knowledge of safety
regulations and risk perception. Additional
evidence shows that emotions affect the pro-
cessing of health risk information [15, 16].
As demonstrated in contexts like health care,
negative and positive emotions may play dif-
terent roles in risky behaviors around health.
Hence, we hypothesized:

H4: There is a relationship between emo-
tional state (inverse for positive and direct
for negative states) and perceived risk. This
study aimed to examine the relationships
between personality traits and perceived risk
dimensions using a correlational research
design among Italian workers in the con-
struction and agriculture sectors, specifically
addressing carcinogenic risk, which is an “in-
visible” risk often underestimated due to the
lack of immediate health effects [7-9]. Re-
search into the connection between person-
ality, emotional state, and risk perception is
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a significant area of interest for the practical
implications it can foster regarding occupa-
tional safety and the prevention of workers’

risk behaviors [16, 23, 29].

2. METHODS
2.1. Study Design

The study was conducted in November 2023. As
part of an occupational safety training intervention
aimed at workers and employers in the construction
and agriculture sectors operating in the province
of Enna, the participants (N = 118) were volun-
tarily asked to complete a questionnaire regarding
their perception of carcinogenic risk. Simultane-
ously, the participants were requested to sign the
informed consent for data processing and were told
that completing the questionnaire was completely
anonymous.

2.2. Data Analysis

'The research design was correlational. IBM SPSS
29.0 was used for data analysis. A correlational study
was conducted between the risk perception and per-
sonality variables; thereafter, a multiple regression
analysis was performed, considering personality
dimensions (extraversion, agreeableness, conscien-
tiousness, emotional stability, and openness), socio-
demographic factors, and perceived knowledge of
safety regulations as independent variables. In con-
trast, the 14 risk perception dimensions, level of per-
ceived risk, and job satisfaction served as dependent
variables. ANOVA and t-tests for independent

samples were used to analyse group differences.
2.3. MEASURES

The questionnaire was prepared in Italian, avail-
able to all participants, and distributed by a work-
place safety physician before training. It consists of
three pages and can be completed in under seven
minutes. It covers socio-demographic character-
istics through nine questions addressing age, gen-
der, marital status, number of children, educational

qualification, nationality, length of service in current
employment, total employment length, and job role.

A validated questionnaire [30] measuring oc-
cupational risk perception, based on the semantic
differential model, assesses 14 bipolar dimensions
on a 7-point Likert scale, such as: 1) Assumed vol-
untarily vs. assumed involuntarily; 2) Immediate vs.
deferred health effects; 3) Known risk vs. unknown
risk by workers; 4) Known risk vs. unknown risk by
science; 5) Controllable vs. uncontrollable harm-
ful effects; 6) New vs. familiar risks; 7) Chronic vs.
catastrophic risks; 8) Common vs. terrifying risks;
9) Non-fatal vs. fatal consequences; 10) Absence vs.
presence of risk for future generations; 11) Con-
trolled vs. uncontrolled severity of the risk; 12) Ob-
servable vs. unobservable harm; 13) Not exposed vs.
exposed; 14) Few vs. many exposed to the risk. An
item from the perceived workplace risk scale asked
participants to identify occupational risk factors in
their jobs (e.g., physical, chemical).

A 5-point Likert scale item gauged perceived
risk level in their job (1 = low risk, 5 = high risk)
[28]. Self-perceived knowledge of safety legislation
was assessed using a 4-item scale (e.g., knowledge
of the Occupational Health and Safety Act), em-
ploying a 5-point Likert scale (1 = poor knowledge,
5 = excellent knowledge; Cronbach’s alpha = .86)
[28]. Personality was measured using the Big Five
Inventory—Italian Short Version (BFI-10) [31],
consisting of 10 items rated 1 (completely disagree)
to 5 (fully agree). The BFI-10 dimensions were
agreeableness (AGR), conscientiousness (COS),
emotional stability (EMS), extroversion (EXT),
and openness (OPEN). An item example is “Tends
to find fault with others and does a thorough job.”
The emotional state was captured using the Italian
short version of the Positive and Negative Affect
Schedule [32], a 10-item self-reported question-
naire using a 5-point Likert scale, assessing positive
(Cronbach’s alpha = 0.81) and negative (Cronbach’s
alpha = 0.93) effects. Job satisfaction was gauged us-
ing a 3-item scale (e.g., ‘How satisfied are you with
your working life?”) on a 5-point Likert scale (1 =
totally dissatisfied, 5 = totally satisfied; Cronbach’s
alpha = .92) [33].
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3. RESULTS

Out of 118 individuals who participated in the
training intervention, 91 (77%) participated in the
study and completed the survey instrument accurately.
All participants were Italian. Of these, 49 worked in
the construction sector (response rate = 74%; 46.2%
of respondents), while 42 were employed in agricul-
ture (response rate = 81%; 53.8%). The respondents
had an average age of 45.9 years (SD = 11.2) and an
average length of service of 11.92 years (SD = 7.19).
Understandably, given the working sectors, the sam-
ple was unbalanced in terms of gender, with 61 men
(67%) and 30 women (33%). Tables 1 and S1 sum-
marise the socio-demographic characteristics of the
sample across different sectors and the composition
by role, respectively. Regarding marital status, 29 sub-
jects (31.9%) were single, 55 were married (60.4%),
and seven were in another situation (7.7%; divorced,
widowed, etc.). In terms of educational qualifications,
44 had a high school diploma (48.4%), 7 had a uni-
versity degree (7.7%), and 40 had a middle school
diploma (43.9%). All operators received training as
mandated by Article 37 of Legislative Decree 81/08.

Table S2 describes the differences between sec-
tors concerning the declared basic knowledge of
occupational safety and risks. In both sub-samples,
most workers (more than two-thirds) declared hav-
ing a basic understanding of occupational safety. At
the same time, the use of personal protective equip-
ment (PPE) appeared to be lower in both sectors.

Table S3 shows the differences between sectors for
the perceived presence of specific risks. Workers in
agriculture perceived themselves to be exposed mainly
to physical risks, while those in construction perceived
chemical risks; however, it should be emphasised that
the differences were not statistically significant.

Concerning the risk from exposure to carcino-
gens and mutagens as defined by Italian Legislation

(Legislative Decree 81/08), in the two groups exam-
ined, to the specific question, the frequency analysis
showed that a higher percentage of workers in the
agriculture sector, compared to those in the con-
struction sector, had a high perception of this type
of risk (Table S4). However, ANOVA and Student’s
#-test showed no significant differences between in-
dustries in the perceived level of risk from exposure
to carcinogens and mutagens.

Openness and agreeableness were the person-
ality traits that correlated most strongly with the
different risk dimensions. Several risk dimensions
— voluntariness of risk, control of risk, severity of
consequences, observability of harm, and personal
exposure to risk — were significantly correlated with
at least three personality traits (see Table 2).

The multiple regression analysis showed that
personal exposure, terrifying risk, and risk control
were the risk dimensions most strongly predicted by
personality traits and by openness, extraversion, and
emotional stability (see Table 3).

Friendliness and emotional stability were also the
most predictive personality traits of perceived risk
level (Table 4). Table 4 compares multiple regression
data from the current sample (sectors aggregated)
with a previous study in the transportation sector [28].

The analyses showed no gender differences in
perceived risk levels (via Student’s #-test) nor sig-
nificant correlations between perceived risk and age
or length of service (data not shown).

Table S5 shows significant correlations between
safety knowledge and risk dimension and level.
However, the self-perceived understanding of safety
at work only had substantial relationships with some
risk dimensions.

Table S6 shows the correlations of positive and
negative affectivity with outcomes (satisfaction and
perceived risk level). The level of risk from exposure
was significantly correlated with negative affectivity.

Table 1. Description of the sample and sub-samples by gender, age, and length of service.

Gender (f;, %) Age Length of service
Male Female M, SD M, SD
Agriculture 25 (59.2%) 17 (40.5%) 46 (11.6) 13.8(7.2)
Construction 36 (73.5%) 13 (26.5%) 45.7 (10.9) 10.3 (6.8)
Total 61 (67%) 30 (33%) 45.9 (11.2) 11.9 (7.2)
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raits in the total sample of workers.

Personality — Big Five

Emotional

Risk Dimension Extraversion Agreeableness Consciousness Stability Openness
Voluntariness of risk .061 141 298 .248* .249*
Immediacy of damage -.041 .012 .059 247 304
Personal knowledge of risk -.036 129 -.007 306 -.319*
Science’s knowledge of risk 222% 227* -.103 .011 -.109
Risk Control -.039 =372 -.300™ .072 =272
Risk knowledge 171 -.115 127 .024 -.033
Pervasiveness of the damage -.033 .091 -.167 076 -.329™
Common risk .038 -.249% -.133 -.319* -.348*
Severity of consequences 182 .020 -.355™ =272 -.353"
Threat to future generations 176 153 -.267* .097 =374
Controllability of risk severity -227* -.015 .016 .025 -.221%
Observability of damage -.213% -.216" .001 -.265% -.430™*
Personal exposure to risk -.084 -.324% -.174 219* -.335%
Collective risk exposure .066 .143 -.016 132 -.101
*p< 05 p<.01; * p< 001

Table 3. Multiple regression of personality traits (predictor) on different risk dimensions.
Risk Extraversion  Agreeableness Consciousness  Emotional Stability Openness  Adj.
Dimensions B t B t B T B t B t R?
Voluntariness .013 22 .01 .19 -.06 -.57 -273 -2.3% 178 1.7 .08
Immediacy -.18 -1.59 -.036 -14 048 .36 -06 -58 341 3.1* 14
Risk Control .308 3.2%* -.16 -1.2 167 1.21 024 143 296 -3.01™ 21
Terrifying risk ~ .341 3.7 .052 51 -.015 -.16 208 -2.00 -331 -3.5* 26
Severity 211 2.6" 114 1.1 -.005 -.05 241 2.7 -298 -3.1* .20
Observability .266 2.8* -.043 -.37 .048 -.48 015 162  -.423 -4.4 25
Personal 251 2.7* .005 .03 -38 -39 -246 -2.5* -32 -39 31
Exhibition

Tp<.05 " p <01, p<.001.

Negative affectivity predicted the level of risk (ad-
justed R = .094; F(1, 90) = 9.24, p < .003; Beta =
.303; #=3.041, p < .003).

4. DISCUSSION
The role of human factors in behaviours and risk

perceptions at work appears indisputable, but the exact
influence of personality remains unconfirmed [34].

'This research investigated the effects of personality
and other variables, such as emotional state, knowl-
edge of safety legislation, and socio-demographic
factors, to explore and compare risk perceptions
among workers from difterent sectors.

First, the direction of the relationship between
personality traits and risk level [27] was generally
confirmed across all dimensions [H1]: extraversion
and openness showed an inverse relationship with
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Table 4. Personality

risk level.

traits (predictors) on perceived

Perceived Risk Perceived

(Agriculture/ Risk

Construction) (Transport)
Personality ] T B t
Extraversion -.087 -91 -.098 -94
Agreeableness 216 2.48* 199  1.39*
Conscientiousness 148 1.26 118 1.04
Emotional stability — -.227  -2.76* -.432 -3.27*
Openness -.175 -1.77  -338 -2.81*
R’ .097 221*
*p<.05.

perceived risk levels, whereas conscientiousness,
agreeableness, and emotional stability positively
correlated with perceived risk. While the outcomes
aligned with findings in the Italian transport sector
[28], the correlation values were moderate. Among
all personality traits, openness, extraversion, and
emotional stability significantly predicted several
critical risk dimensions, including risk control, ob-
servability, severity, and terrifying risk.

Contrary to other studies and H2[5,35], including
the Italian sample [28], no socio-demographic fac-
tors were significantly related to the size and levels of
risk. However, these results may have been influenced
by the small sample size. Self-perceived knowledge
of safety legislation exhibited a significant but mini-
mal correlation with risk levels and only for some
specific risk dimensions [H3]. The role of this fac-
tor requires confirmation in future studies. Notable
insights emerged regarding the impact of emotional
state on risk perception [H4]; despite few significant
relationships with risk dimensions, negative affectiv-
ity was identified as a strong predictor of risk level.

Risk perception among these workers may be
skewed. Many farmers, particularly migrant and
seasonal workers, often neglect necessary preventive
measures while acknowledging the risks associated
with pesticide exposure. Socioeconomic barriers,
such as fear of job loss and lack of access to accu-
rate information, hinder them from demanding ad-
equate protection [19, 36]. Additionally, education
levels regarding occupational health and safety are

frequently insufficient, heightening the vulnerabil-
ity of these worker groups. Numerous initiatives
have been implemented in the construction sector
to mitigate carcinogenic exposure, including the ban
on asbestos use. Equally significant is the collabora-
tion between public and private health companies
and the Labour Inspectorate, which has been con-
ducted through training events and inspections re-
lated to PPE usage [22].

The interpretation of the research results must
consider the study’s exploratory nature and other
limitations, such as low sample size and conveni-
ence sampling. The findings need to be validated in
larger samples. Future research should corroborate
this data and develop new research designs (longi-
tudinal, experimental, etc.) that could provide more
empirical insights into the roles of personality and
human factors in risk perception, as well as indica-
tions of causal relationships among factors.

5. CONCLUSION

Workers in the agricultural and construction
sectors face numerous risks, including exposure to
carcinogens and mutagens that may increase their
cancer risk. However, the perception of these risks
and the preventive measures adopted can vary sig-
nificantly and may be influenced by socioeconomic,
personal, and informational factors. Although the
role of these factors in shaping workplace risk be-
haviours is well established, current findings do not
fully confirm the nature of the relationships be-
tween personality traits and other human factors
that affect risk perception. Furthermore, the impact
of socio-demographic factors appears to be dimin-
ished, while research results indicate that knowledge
of legislation and emotional states play a role in
shaping risk perception. Future research will need to
verify these findings to provide additional insights
into how accurate perceptions can foster preventive
behaviours and improve the effectiveness of safety

measures. [37, 38].

SUPPLEMENTARY MATERIAL: Six additional tables are
provided in the Appendix section of this article as Suppl-
mentary. material (description of sample and sub-samples,
knowledge of safety at work and presence of specific risks,
correlations between different variables).
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APPENDIX

SUPPLEMENTARY MATERIAL

Table S1. Description of sample and sub-samples by role (n, %).

Sector
Role Agriculture Construction Total
Owner 21 (50%) 29 (59%) 50 (54.9%)
Employee 17 (40.5%) 9 (18.3%) 26 (28.6%)
Technician 4 (9.5%%) 11 (22.5%) 15 (16.5%)
Table S2. Basic knowledge of safety at work.
Agriculture, f(%) Construction, (%)
Yes No Yes No

Have you ever heard of Law 81/2008? 31(74%) 11 (26%) 44 (89%) 4 (11%)
Do you know what Law Decree 27 (64%) 15 (36%) 37 (75%) 12 (25%)
81/2008 is about?

Do you know what a prevention and 37 (88%) 5 (12%) 43 (87%) 6 (13%)
protection service is?

Do you regularly use PPE? 4(9.5%) 38 (90.5%) 2 (4%) 47 (96%)
Do you think your job is at risk? 31 (74%) 11 (26%) 41 (83%) 8 (17%)
Table S3. Presence of specific risks in different sectors (£, %).

Sector

Type of Risk Agriculture Construction Total
Physical 25 (59%) 21 (43%) 46 (50%)
Traumatic 20 (47%) 21 (43%) 41 (45%)
Chemical 19 (45%) 25 (51%) 44 (48%)
Biohazard 13 (31%) 9 (18%) 22 (24%)
Psychological 2 (5%) 2 (4%) 4 (4%)
Relational 2 (5%) 1(2%) 3 (3%)
Organisational 3 (7%) 4 (8%) 7 (7%)

Others 3 (7%) 4 (8%) 7 (7%)
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Table S4. Level of perceived risk from exposure to Table S6. Correlations between emotional state, satisfac-
carcinogens and mutagens in the area (£, %). tion, and perceived risk level.

Health Risk Level 1 2 3 4
Sector Low Medium High 1. Level of risk -
Agriculture 4(9.5%) 29 (69%) 9 (21.4%) 2. Satisfaction -.246* -
Construction 3 (6.1%) 41 (83.7%) 5(10.2%) 3. + Affectivity -.195 3757 -
Total 7 (7.6%) 70 (77.1%) 14 (15.3%) 4. — Affectivity 307 =237 =379

F=p<.05%=p<.01;"=p<.001

Table S5. Correlations between safety knowledge, risk
dimensions, and risk level.

Safety Knowledge
Risk level 272%
Immediacy of risk .244*
Science knowledge 241*
Common risk -.258*
Personal exposure -.299**

*=P < 05, **=P< .01.



