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Abstract: There is an increasing trend to develop innovative information technologies that
empower industrial companies and tool suppliers to pioneer new production methods
and technologies. This study aims to support innovation in industrial practices by using
information technologies to enable companies and tool suppliers to adopt advanced pro-
duction methods. By focusing on the usability of hand tools, the research seeks to establish
essential parameters and focuses on analyzing the perception of risk and its associated
benefits when using hand tools. To examine risk perception and risk benefits when using
hand tools, the analysis data were collected from workers in two countries and included
studies processed by Domain-Specific Risk-Taking (DOSPERT). As a result, it is identified
as risk-seeking in the sphere of workers who are very confident in their ability and capacity
to perform the determined tasks and carry out risk aversion with other external parameters
related to hand tools and environmental characteristics. In addition, the risk perception
and worker behavior to deal with it are delineated, giving parameters to help managers
avoid workers’ injuries or illnesses, identifying the main risk domains for using hand tools
use in specific industrial tasks.

Keywords: DOSPERT scale; hand tools; industrial risk; occupational safety; tools for elderly
people; tool selection; tool size; work risk

1. Introduction
The recent increase in development created by new information technologies has

helped industrial companies and tool suppliers to establish new economic relationships in
new economic markets. In the current trend, hand tools play an important role in industrial
and non-industrial production operations [1–4]. In terms of modern trends, a large part of
work is related to the use of hand tools, which are the main equipment in the development
of industrial work. One of the biggest problems for the industry is the large number of
injuries related to hand tools over the years, which means it will have to spend resources to
reset them [5,6].

Technological developments have a profound impact on safety in industrial contexts
by introducing tools and systems that improve risk identification, prevention, and man-
agement. Human–technology interaction, safety climate, and sustainable development
together provide insights for improving sustainability and safety in the industry [7,8]. The
manufacturing industry is experiencing rapid technological progress and development
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as a result of the Industry 4.0 revolution. Technological advances are also transforming
human labor and posing new risks to workers’ health and knowledge, making efficient
industrial processes possible. In different work environments, ergonomics and human
factors can be used to maximize both overall system performance and human well-being
at the same time. To reduce strain and discomfort, modern hand tools are ergonomically
designed, using the latest materials and adjustable features. Especially when used for
long periods, tools with improved grips, weight distribution, and vibration dampening
reduce the risk of repetitive strain injuries. In addition to hand tools, wearable technology
and electromyography (EMG) systems are increasingly being used to track muscle activity.
These devices reduce the likelihood of overuse injuries by identifying early indicators of
fatigue, allowing workers to modify their tasks or take preventative breaks [9,10].

The information given by the U.S. Bureau of Labor Statistics is summarized in Table 1
and shows the number of non-fatal occupational injuries and illnesses related to the use of
hand tools or machinery that were used directly by hand in 2015 [11].

Table 1. Occupational injuries U.S. 2015 [11].

Element Which Causes Injury or Illness Quantity of Non-Fatal Occupational
Injuries per 10,000 Full-Time Workers

Average Number of Days Away
From Work

Hand machinery 59,830 7
Hand devices/hand tools 52,030 5

Total incidents 111,860 -

According to the statistical office of the European Union (Eurostat), there were
3.267 million non-fatal incidents in the same year resulting in at least four days’ ab-
sence from work. The total number of non-fatal occupational incidents at work in the
EU increased by around 5.5% from 2014 to 2015 [12]. In addition, the International Labor
Organization (ILO) reported 20,842 non-fatal occupational injuries and illnesses related to
the use of hand tools or machinery in Hungary in 2015 [13].

United Nations research shows that in the decade of the 1990s, the number of elderly
people exceeded 280 million. This number is expected to grow significantly between
2011 and 2050, increasing by 320% to more than 1.4 billion [14]. The elderly population
is constantly growing with their own anthropometric characteristics. One of the main
ones is the stability of hand grip and its affection related to reduction in anthropometric
dimensions [15].

Industrial manufacturers specializing in hand tools pay special attention to compliance
with mechanical and legal requirements when introducing new devices to the market, based
on the compliance of these requirements with international standards [16,17].

For ergonomics managers, one of the biggest concerns is the method of tool selection,
which aims to reduce the likelihood of worker’s illness in the future, and in this case, tool
companies are focused on designing for everyone, which can be problematic for certain
operators, thus limiting their reliance on the size of the tools available on the market [18–20].

Tools for assessing industrial occupational risks are associated with the identification
of serious occupational diseases at various levels of the body, and they are continuously
improved, from survey evaluations to virtual reality simulations, which allow you to
identify and reproduce the causes of an accident in order to minimize it [21–23].

Disorders of the musculoskeletal system are monitored in various ways based on
the observation and organization of the workstation; due to this reason, the tool selection
method is an important part of workplace designing or organization [24–26]. Repetitive
manual work requiring excessive muscle tension is a serious problem from an ergonomic
point of view since it requires flexion and extension of the wrist [27]. Ergonomics man-
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agers at every factory have to acknowledge extremities and should be aware that the
accumulation of trauma disorders is a significant ergonomic hazard.

The search for ways to improve efficiency in a globalized world includes all organi-
zational systems for standardizing solutions to similar tasks in several countries [14,28].
Available standardized industrial documents contain guidance on managing various vari-
ables and data collection methods to determine its impact on worker behavior [29]. It is also
vital to note that some key parameters that could have a big impact on final tool selection
are not described in the papers.

Differences in risk perception and tool use between Latin American and European
countries result in different approaches to occupational safety. Worker safety outcomes
are ultimately influenced by workplace practices, training approaches, and technology
adoption, all of which are significantly influenced by cultural variables. Research shows a
strong correlation between technological developments and labor-saving manufacturing
innovations and globalization. Occupational safety practices in Latin America are often
reactive, with workers typically taking more risks due to fewer resources and less focus on
prevention. In European countries, on the other hand, proactive safety measures tend to
be prioritized, underpinned by stricter regulatory frameworks and a greater emphasis on
compliance, ensuring better risk mitigation and preparedness [30–33].

As a result of the study, a Non-Powered Tool Selection Guide was prepared to help
industries select non-powered tools that comply with safety regulations and significantly
reduce the risk of injury to workers based on their perception of risk and contribute to
improving workplace safety and to a safer workplace.

The problem of risk attitude toward hand tools is a significant issue affecting the
workforce in the industry. Current research has mainly investigated the issue from the
employer’s side, but there is a lack of understanding about the risk-taking attitude of em-
ployees considering their risk-taking: risk perception versus expected benefit. Addressing
this gap is crucial because work-related musculoskeletal disorders result not only from the
malfunctioning or less ergonomic design of hand tools but also from the risk taken when
using such hand tools. This study aims to assess the risk attitude of employees toward hand
tool selection. The applied DOSPERT scale, which uses the regression equation to assess
the risk attitude of employees while giving insight on their risk-taking, risk perception, and
expected benefit approach, assesses the employees’ evaluation of the risks when working
with hand tools.

This paper was organized as follows: Section 2 presents background on risk perception
using hand tools and related works. Section 3 presents the methodological procedure for
data management. Section 4 presents the results. Finally, Section 5 summarizes the findings
and provides conclusions.

2. Related Works
The safety and risk perception of powered hand tools was studied by Mun-Su in

2005, who determined the relationship between powered hand tools and risk and usability
perception, identifying the experience and confidence in their ability to use tools as the
primary risk factors [34].

Increased risk perception and safety culture through tools for the implementing
disaster risk reduction and prevention strategies was established by Marshal to determine
appropriate risk perception in various work environments [35]. In addition, the perception
of risks associated with the use of powered garden tools was determined by Freija, who
establishes how product users perceive the possible risks that may arise from the usage of
their electric garden tools [36].
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The way people assess and evaluate hazards they are or might be exposed to is
considered risk perception or awareness. This perception leads to decisions about behavior,
risk acceptability, and factors influencing risk-taking [37]. Perceived risk and anxiety are
indeed weakly correlated in the case of specific occupations, and, in the case of general
tasks, this relationship affects risk acceptance [38].

Tool size is one of the factors causing concern to users, and this factor combined
with experience and confidence in their ability to use tools, influences the perception of
subjects [39].

Reducing possible incidents at the hands of workers is one of the concerns of factories
and companies that are developing training strategies on how to create a culture of risk
aversion for workers when performing tasks involving risks and hazards to their limbs
(hands and feet) [40]. Risk management techniques are highly effective in the industry as
their implementation reduces the likelihood of accidents, and the usage, implication, and
effectiveness of these techniques has led to significant success in company projects. The
main starting point for these techniques is risk assessment and evaluation of possible risk
aversion or risk-seeking depending on the characteristics of the task [41].

A study conducted in one European country between January and December 2002 on
hand injuries from tools in the home reported 16,003 injuries. Moreover, 60% of the injuries
were related to the use of hand tools, recording 9535 cases caused by conventional working
practices [42].

The listed works above have revealed the importance of risk perception when using
hand tools. Hand tools used in various field activities can lead to a wide range of injuries
or risks related to future illnesses of workers. The authors point out the need to identify
health-related problems with powered hand tools as well, but there is a lack of information
about non-powered hand tools. In this sense, this work focuses on identifying users’ risk
perception when performing tasks that require non-powered hand tools, and in order to
identify potential cultural or regional differences in risky behavior between continents, it
examines and contrasts the degree of risk aversion demonstrated by workers in Europe
with that of workers in South America.

This study focuses on the often-avoided topic of non-powered hand tools and the
potential health and injury hazards they pose to workers. This is a valuable contribution
because it addresses in detail the safety issues associated with non-powered hand tools. It
also highlights the differences in risk perception and behavior of different demographic
groups. It highlights the importance of taking into account regional and cultural differences
in the development of safety procedures and training materials.

3. Research Methodology
The methodological protocol to implement this study includes various implementation

stages. Basically, this is a check of how the data analysis results were obtained and compiled.
Information selection criteria are centralized to collect the most important industrial

safety features of hand tools with an emphasis on the characteristics of the elderly, to reduce
the likelihood of injury, and to use non-powered tools as safety devices.

After the first stage of the research, the collected information is systemized to identify
problems and solutions. Then, a survey was conducted to determine which parameters to
use to assess the degree of risk in a particular subject area through the use of the Domain-
Specific Risk-Taking (DOSPERT) scale [43–45]. As the next step, the data are analyzed to
draw conclusions. The research process is schematically shown in Figure 1.
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The study was conducted in accordance with the Declaration of Helsinki and approved
by the Ethics Committee of Obuda University (protocol code: OE-DI-205,2023; approved
on 28 November 2022). All the participants in this study gave their explicit consent. Before
agreeing to volunteer, they were given a thorough explanation of the research to ensure
they understood the aims, procedures, potential risks, and benefits of the study. They were
also told that data processing at this stage would anonymize or de-identify data to ensure
secure digital storage and restrict access to sensitive information to authorized individuals.
The researchers aim to make the research transparent and reduce the risks to participants.

The specific nature of the research requires a targeted selection of participants with
specific knowledge and experience, such as safety engineers, ergonomists, and older
users themselves. Purposive sampling was used to collect data on the most important
industrial safety features of hand tools, to reduce the likelihood of injury and to focus on
non-powered tools.

The data were used to calculate the perceived risk once the anonymously conducted
survey was completed. It was shared directly with industrial managers using Google
Forms, and then it was sent out again to workers in the company. The questionnaire survey
took place online for voluntary respondents, whose main common characteristic is the
experience of using hand tools and having received training on how to use them in different
industries. The transformation of manufacturing has responsibilities that depend on a
strategic response to evaluate specific concerns according to the applications of the tool,
requiring the use of new statements rather than the established financial, ethical, health
and safety, and recreational categories. In today’s dynamic environment, characterized
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by interconnectedness and rapid change, companies are realizing the need for a more
comprehensive and integrated approach to decision-making and risk management, and by
addressing a wider range of issues such as resource management, employee well-being,
environmental sustainability, and organizational performance they can better deal with
them, and meet today’s challenges and their stakeholder expectations.

The DOSPERT scale statistical method was used to analyze the relationship between
risk-taking behavior and various factors within specific domains used to assess risk-taking
propensity across different domains such as Material Domain (MD), Personal Domain (PD),
Environmental Domain (ED), and Organizational Domain (OD).

After the demographic questions, to determine risk-taking, the Domain-Specific Risk-
Taking (DOSPERT) scale was presented to evaluate four content domains. The study adapts
the DOSPERT scale to an entirely new domain in order to assess risk-taking behavior in
a novel context. Considering that the original scale assesses financial, health and safety,
recreational, ethical, and social risks, the scale was used as the basis for knowledge con-
struction to ensure relevance to workers’ experiences of understanding and managing
workplace risks and improving safety and productivity in industrial environments. There-
fore, the DOSPERT scale was modified and validated for industrial use. The validation
was presented in an expert forum with 10 participants to review the questionnaire. The
next stage was a pilot sample collected and presented during the conference “Engineer-
ing Symposium at Banki 2022” with the publication in the conference proceedings [46].
Finally, the consistency and reliability of the data are calculated in the methodological
part. This transformation involves modifying the original DOSPERT scale to better capture
the unique aspects of risk-taking relevant to this new domain. Preliminary reliability
checks on the adapted questions indicate internal consistency. In addition, a different
number of questions than the original was used to better fit the specific needs of hand tool
risk perception. The application of the DOSPERT scale to a completely different context
is a major strength, providing valuable insights that can enhance the understanding of
Domain-Specific Risk-Taking behavior. In this sense, a survey that is composed of twenty
questions was designed to evaluate the different categories [47–49]. The first category,
“Material Domain”, determines the risk associated between hand and all hand tools or
manual machinery. The second category is “Personal Domain”, which establishes the risk
associated with personal characteristics like ability and attitude during a task that involves
hand tools. The next category, “Environmental Domain”, explains the risk related to all
physical factors during the task activity, such as temperature, humidity, light, material
organization, tool organization, etc. Finally, the “Organizational Domain” category explains
the risk that planning and documentation can produce. All these factors and categories are
presented in Figure 2, while the statements are listed in Table 2.

Table 2 lists the statements used for the four subcategories in the survey. The same
questions were asked with respect to risk probability, risk perception, and expected benefits.
The first category is composed of ten questions in order to evaluate the risk in relation to the
physical variable parameters of hand tools, and the second category has four questions to
measure the perception of risks in relation to workplace characteristics and comfort during
tasks. The third category evaluates the risk perception in connection to the ability and
attitude through two questions. The last category has four questions focused on assessing
the risk in association with established protocols and procedures to realize the task.
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Table 2. Statements used for risk probability, risk perception, and expected benefits.

Index Statements

Material Domain (MD)
1 Work with incorrect hand PPE (Personal Protective Equipment).
2 Work with short tool handles that press into the palm of the hand?
3 Work with narrow tool handles that press deeply into the hand when the tool is used?

4 Work with a hand tool for the incorrect side? Example: if you are a right-hand person
will you use a hand tool for left hand person.

5 Work with hand tools that require big effort or rotational movement to use?
6 Work with hand tools that require a bad or uncomfortable posture?
7 Work with hand tools that require big holding time?
8 Work with hand tools with handles made of slippery materials?
9 Work with heavy hand tools without hanging support?

10 Work with heavy hand tools so that the hand and fingers are not able to easily grasp
the tool?

Environmental Domain (ED)
11 Work in spaces that are small or uncomfortable for the hand?
12 Work with the wrist in a flexed position?
13 Work with heavy hand tools in place where there are not hand support?
14 Work with heavy hand tools in a place where there is not good illumination?

Personal Domain (PD)
15 Work fixing or adjusting mobile machine parts using hand tools?
16 Work with hand tools that have not been tested for proper operation?

Organizational Domain (OD)

17 How probably could you work with hand tools without training before starting a new
industrial task?

18 Work with hand tools in a place without structured industrial tasks?
19 Work with hand tools in a place without an accident prevention protocol?

20 How likely could you Work with hand tools in a place without a response protocol
after suffering an accident?

Each question presents a specific risk-related situation and asks respondents to rate
the likelihood of taking the behavior described in each question, which represents a risk-
related scenario, using a numerical scale ranging from 1 (extremely unlikely) to 7 (extremely
likely). In the case of risk perception, the response scale ranged from 1 (not at all risky) to 7
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(extremely risky), while in the case of expected benefits, it ranged from 1 (no benefits at all)
to 7 (great benefits) [41].

The sample for the hand tools survey includes people who use or are involved with
hand tools in various capacities. It includes users of hand tools, garden equipment, con-
struction tools, and similar items. The method is based on voluntary participation in the
questionnaire.

The questionnaire was designed to evaluate the same questions three times to deter-
mine the Risk perception (RPERC), Risk taken/Risk probability (RPROB), and Expected Benefits
(EXPB) during hand tool use. First, the responses were analyzed together, and then com-
parisons were made between the two countries. The DOSPERT value is calculated by first
determining the average scores for each domain by averaging the statement values within
that domain. This process creates a new average matrix, where each row corresponds
to a domain and each column represents a specific factor. The final DOSPERT value is
computed by averaging each column across all domains.

The relationship between the independent factors and the propensity to take risks is
then examined using regression analysis. The direction and strength of these effects, as well
as the factors that have a significant impact on risk propensity, are identified. The analysis
of risk behavior varies considerably depending on the number of independent variables.
MS Excel Professional Plus 2019 and SPSS v25 are used for this analysis.

Considering the assumption for regression analysis, the observations were indepen-
dent as per nature, then to ensure the independence of errors, residuals were analyzed
against predicted values to check for patterns, using the Breusch–Pagan test for homoscedas-
ticity. The normality of errors as one of the assumptions was tested suing the Shapiro–Wilk
test. In addition, statistical tests were used to confirm that the residual variance remained
constant. To check for multicollinearity, the Variance Inflation Factor (VIF) was calcu-
lated for each predictor (e.g., “short tool handles” vs. “big holding time”) and correlation
coefficients between predictors were checked. To check the model specification and the
robustness of the regression, the ANOVA test, which is commonly used for regression
analysis of model significance, was applied.

Analyzing an individual’s behavior in the context of uncertainty is necessary to
determine their risk attitude, including risk-seeking or risk aversion behavior, by taking
into account their preferences and related utilities [50,51]. According to the DOSPERT
evaluation, a regression function expressed in Equation (1) can be used for this purpose.

Pre f erence (X) = a × (Expected Bene f it (X)) + b × (Perceived Risk (X)) + c (1)

where a and b represent the individual’s risk attitude parameter. Risk attitude is determined
by the coefficients a and b. It is used to indicate that the degree of risk increases or decreases
in the DOSPERT equation (Equation (1)) [49]. Risk-seeking behavior is indicated by a
positive coefficient, while risk-averse behavior is indicated by a negative coefficient.

Then, independent t-tests are used to compare the two countries (Ecuador and Hun-
gary) to see if there are significant differences in their respective behaviors [52]. In order
to see the reliability of the statements in each group, Cronbach’s alpha was calculated for
the statements and the three groups. The internal reliability of the statements in the three
groups (x, A, and B) was tested using Equation (2).

∝ =

(
k

k − 1

)(
Sy

2 − ∑ Si
2

Sy
2

)
(2)

where ∝ is Cronbach’s alpha, k is the number of items in the measure, Sy
2 is the variance

associated of the total scores, and Si
2 is the variance associated with each group.
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In this sense, the analysis of the received responses of the research is divided into three
categories. The first category, “Early stage research”, includes results with a value below
0.6, demonstrating that the research is at a preliminary stage and may lack robustness or
require further validation. The second category, “Applied research”, includes results in
the range from 0.5 to 0.7, which goes beyond the initial stage and indicates that it may be
applied in practice, although further refinement may be required. The third and highest
category, “When making important decisions”, is applied to results between 0.9 and 1,
which indicates a high level of confidence and reliability suitable for informing important
decisions [53,54].

When performing industrial tasks involving the use of hand tools, there is a latent risk
of injury. Risk perception is an essential skill for maintaining safe workplace conditions
when working with hand tools, which consists of the ability to recognize hazards and
to perceive and assess risks. Training and knowledge are very important factors for the
development of industrial tasks [46,55].

In this sense, there is an evident need to evaluate if workers from Hungary will show a
more risk-averse behavior compared to workers from Ecuador, since they have differences
in cultural attitudes toward uncertainty, risk-taking, and safety. In addition, the use of
assistive technology tools designed specifically for elderly people will improve their ability
to perform industrial and specific tasks, compared to tools that are not specifically designed
for their needs.

Based on the research aim and the need to analyze risk-taking and the risk perception
of workers when using hand tools, the following hypotheses were formulated:

H1. Risk perception when using non-powered hand tools is closely connected to factors like prior
hand injuries, task complexity and duration, and ergonomic considerations including workspace
arrangement and tool design, which could lead to users experiencing hand-related disorders.

H2. Higher perceived risk results in lower expected benefits, meaning that according to the workers,
safer hand tools are expected to perform better in the course of manufacturing.

H3. Perceived risk is lower in the group of the organizational domain compared to material,
environmental, and personal characteristics.

H4. Workers have a risk-taking attitude regarding the risk associated with the hand and any
handheld tool or handheld machine.

H5. Hungarians exhibit more risk-averse behavior compared to workers in Ecuador.

H6. Ecuadorian and Hungarian workers show significant differences in the perception of risk
associated with the use of hand tools.

4. Results
In the construction industry, injuries and accidents in the U.S. are 50% higher than

those in any other industry due to the absence of stringent safety regulations and proper
training for the use of hand tools [56]. In this sense, risk perception is increasing between
the two countries, and hand tools are used to determine the baseline of workers’ perception,
and gain knowledge for further job development. The research results are presented and
consider the main features of the study, starting with the presentation of the demographic
profiles. Assessments of the degree of risk in a particular domain (Domain-Specific Risk-
Taking) are followed by an assessment of the risk attitude by domain and from group to
group. Finally, a comparison is presented between Hungary and Ecuador.
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4.1. Demographic Profile

Figure 3 shows the response rate in each country and the number of people who
completed the questionnaire. A total of 123 responses were collected from Ecuador and
Hungary. According to the responses, Ecuadorian workers make up 58.4% (73 people) of
the total number of respondents, while Hungarian participants make up 41.46% of the
responses, which gives a relatively balanced sample. In the sample, a small imbalance
in representation is probably not likely to affect the validity of a DOSPERT analysis; this
is demonstrated by statistical reliability. This difference is within acceptable limits for
comparative studies and does not compromise the accuracy of the conclusions drawn about
risk perception and behavior between the two groups.
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Women’s participation in the industry is growing. As shown in Figure 4, 13.82%
(18 people) of the respondents are females who have experience using hand tools, while
86.18% of the participants are males. It is not surprising that a high percentage of males exist
in the engineering and construction industries, where hand tools are predominantly used.
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In safety-related industries, age is often the main criterion used to classify groups
of workers. This classification takes into account the different levels of development,
understanding of the risks and experience of workers. Figure 5 shows that the majority of
workers in the industry are young workers. Almost two thirds (63.41%) of the participants
are between the ages of 19 and 26, while the second largest group (15.45%) in the sample is
even younger (15 to 18 years old), and the third largest group (10.57%) consists of adults
aged from 27 to 35. The two youngest groups, which take up 78.86% of the sample, have,
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as a common feature, a low level of knowledge about workplace experience, which means
a lack of awareness of how their work affects occupational safety and health.
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Figure 5. Age of participants.

The academic background of workers and engineers is a crucial factor in ensuring that
the industry employs a specialized and professional workforce. In this context, the industry
is divided into groups consisting of four main levels of education: Bachelor of Science (BSc)
specializes in scientific and technical disciplines. The next group, the Master of Science
(MSc) represents an advanced level of education. Doctor of Philosophy (PhD) is the highest
academic degree. In addition, in order to cover all those employees who do not have a
university degree, the “Other” category is a group of employees who have completed
specialized courses, technical high schools, and specific training. The level of education
in the industry is evidenced by the fact that many workers lack specialized professional
academic training, as displayed in Figure 6. The data reveals that a significant proportion
of workers hold a bachelor’s degree or a similar qualification in technical sciences (84.56%),
and 15.45% of respondents have a higher level of education. This distribution highlights
the industry’s predominant reliance on technical education and potentially points to a
gap in the specialized, professional, or advanced knowledge and skills of workers. These
workforce characteristics make visible and emphasize the need for decision-making tools
to foster innovation and meet the evolving demands of the industry.
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Industrial workers take into account the need for a tailored selection of hand tools
in accordance with the changes taking place in the course of their work and during their
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lifework. This is due to the expertise and physical changes in a person that occur with age.
The data shown in Figure 7 present how much workers feel the need for a tailored and
consistent choice of tools for each age category.
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4.2. Domain-Specific Risk-Taking Evaluation
4.2.1. Reliability Analysis

The survey was distributed in two countries, Hungary and Ecuador, for workers
who regularly perform tasks with hand tools. Before evaluating the statements using
the DOSPERT scale, the reliability of the statements was analyzed. The reliability of the
statements for each group of statements, as presented in Table 3, shows high reliability;
Cronbach’s alpha is higher than 0.92 for all the three categories, risk probability, risk
perception, and expected benefits. The values that exceed 0.9 mean excellent reliability. The
Cronbach’s alpha values for each item if deleted is presented in Tables 4–6. The Cronbach’s
alpha values if the item is deleted are smaller in all cases, so all the questions are relevant
and make a significant contribution to risk probability, risk perception, and the benefits of
hand tool usage.

Table 3. Cronbach’s alpha value for risk probability (RPROB), risk perception (RPERC), and bene-
fits (EXPB).

Risk Assessment
Questions

Variance Associated
of Total Scores

Sum of Individual
Variances Cronbach’s Alpha

RPROB 434.94 53.82 0.924
MD 0.877
ED 0.802
PD 0.762
OD 0.884

RPERC 502.85 47.15 0.954
MD 0.914
D 0.844

PD 0.683
OD 0.877

EXPB 783.33 61.65 0.970
MD 0.940
D 0.943

PD 0.655
OD 0.939
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The reliability of the statements in the categories was also checked for acceptable relia-
bility. In the group, the questions related to material and organizational domains showed
the highest reliability, while the personal characteristics category showed a relatively low
but acceptable reliability due to the small number of questions.

4.2.2. General View on Risk Probability of Hand Tool Usage

As a next step, the descriptive features of the responses (mean, mode, median, and the
standard deviation) were analyzed (Table 4). The actual statements are listed in Table 2.
Lower values mean lower probability and likeliness, and less benefits gained, while higher
numbers mean higher risks and lower benefits.

Table 4. Descriptive features of statements (risk probability (X)).

x x (Mean) Median Mode SD Skewness
Cronbach’s α and

Cronbach’s α If Item
Deleted

1. Material Domain (MD)
Incorrect hand PPE 3.5121 3 1 2.01 0.316 0.923
Short tool handles 3.4754 3 2 1.66 0.219 0.922

Narrow tool handles 3.3658 3 2 1.64 0.242 0.921
Incorrect hand (left/right side) 3.3821 3 5 1.56 0.104 0.922

Big effort or rotational movement 4.065 4 5 1.63 −0.13 0.922
Uncomfortable posture 3.5853 3 5 1.61 0.117 0.918

Big holding time 3.7967 4 5 1.61 −0.107 0.922
Handles made of slippery materials 3.0894 3 3 1.6 0.28 0.919

Heavy hand tools 3.4552 3 3 a 1.71 0.137 0.920
Difficulty grasping the tool 3.1138 3 3 1.68 0.423 0.919

2. Environmental Domain (ED)
Small spaces 3.7377 4 5 1.65 0.023 0.920

Wrist in a flexed position 3.7398 4 5 1.62 −0.04 0.920
Not hand support 3.5609 3 3 1.53 0.016 0.919

Not good illumination 3.3278 3 3 1.57 0.122 0.920
3. Personal Domain (PD)

Mobile machine parts 4.1869 5 5 1.66 −0.194 0.922
Not tested for proper operation 3.3008 3 3 1.67 0.468 0.921

4. Organizational Domain (OD)
Work without training 3.1951 3 2 1.65 0.442 0.920

Work without structured tasks 3.4796 3 3 1.5 0.247 0.918
Work without an accident prevention 3.3902 3 3 1.62 0.223 0.920

Work without a response protocol 2.8861 3 3 1.58 0.571 0.922
a Multiple modes exist. Smallest value is shown.

According to the Material Domain study, the two biggest risks associated with the
design and usability of hand tools are “large force or rotational movement” (mean = 4.065)
and “long holding time” (mean = 3.7967). These elements increase the risk of pain and
harm when using tools. Similarly, the Environmental Domain focuses on working conditions,
with “Small spaces” (mean = 3.7377) and “Wrist in flexed position” (mean = 3.7398) being
two of the main issues, indicating ergonomic and spatial difficulties. In both categories,
high Cronbach’s alpha values (0.918–0.923) indicate reliable ratings. The most significant
risk in the Personal Domain is “Mobile machine parts” (mean = 4.1869), highlighting the
dangers of unattended or inadequately maintained machinery. The Organizational Domain
highlights deficiencies in task management and safety planning by revealing structural
and procedural problems such as “working without structured tasks” (mean = 3.4796) and
“working without accident prevention” (mean = 3.3902). The reliability of these findings is
confirmed by consistently high Cronbach’s alpha values (0.918–0.922) across the domains,
supporting targeted interventions to improve occupational safety.
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Based on the responses, the participants do not find acceptable to work with incorrect
hand tools with short or narrow tool handles (the mode and median are shifted in the “not
likely” direction), but they are more likely to work with hand tools on the incorrect/wrong
side, or that require more effort, rotational movement, or uncomfortable posture (modes
are selected in the direction of “more likely”). This mode is 5 (out of 7) in each case, but the
median and mean are still smaller than the mode. Finally, half of the participants do not
find it highly probable that the handles are slippery, or that they would work with heavy
tools without hanging support or hand tools that are not easy to hold (the mode and median
are both 3 (out of 7). Most often, participants found the space small or uncomfortable, but
they most likely worked with the wrist in a flexed position. The workplace is equipped
with hand support, and, as a rule, is well lit and illuminated (the mode and median are
both 3 for the negative statement). Participants are most likely to fix or adjust the mobile
parts of the machine with hand tools tested properly after receiving some training (see
the mode and median for questions 15–17). According to the responses, there are several
workplaces where structured industrial tasks are not defined, and there are no accident
prevention protocols, but there are accident response protocols (see mode and median for
questions 18–20).

4.2.3. General View on Perceived Risk of Hand Tool Usage

Table 5 provides descriptive statistics on the perceived risk by the respondents related
to the statements (Table 2).

Table 5. Descriptive features of statements (B (perceived Risk(X))).

x B (Perceived Risk (X)) Median Mode SD Skewness Cronbach’s α If
Item Deleted

1. Material Domain (MD)
1 4.2683 5 5 1.732 −0.125 0.971
2 3.8211 4 5 1.466 0.236 0.969
3 4.0325 4 5 1.547 −0.042 0.969
4 3.9675 4 5 1.476 0.072 0.969
5 3.8455 4 3 1.488 0.057 0.969
6 4.1626 4 5 1.49 0.064 0.968
7 3.8699 4 4 1.402 0.018 0.968
8 4.7398 5 6 1.552 −0.465 0.968
9 4.5122 5 5 1.479 −0.241 0.969
10 4.6585 5 5 1.644 −0.28 0.969

2. Environmental Domain (ED)
11 4.252 4 5 1.371 −0.137 0.968
12 4.2195 5 5 1.48 −0.155 0.969
13 4.3089 4 5 1.494 −0.2 0.968
14 4.5528 5 4 1.685 −0.041 0.969

3. Personal Domain (PD)
15 3.9106 4 4 1.66 0.232 0.97
16 4.5772 5 6 1.531 −0.385 0.968

4. Organizational Domain (OD)
17 4.5122 5 5 1.462 −0.16 0.968
18 4.5772 5 5 1.493 −0.295 0.968
19 4.8455 5 6 1.584 −0.333 0.968
20 5.1301 5 7 1.619 −0.367 0.968

High levels of perceived risk are highlighted by the Material Domain (MD), where
major concerns such as “heavy hand tools” (mean = 4.6585) and “handles made of slippery
materials” (mean = 4.7398) are regularly identified as important hazards. The Environmental
Domain (ED), which reflects ergonomic and spatial issues and is highly reliable (Cronbach’s
alpha ~0.968–0.969), similarly highlights concerns such as “Small spaces” (mean = 4.5528)
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and “Wrist in a flexed position” (mean = 4.3089). “Mobile machine parts” (mean = 4.5772)
is a crucial issue related to equipment safety in the Personal Domain (PD). The Organizational
Domain (OD) highlights gaps in safety planning by revealing the greatest perceived hazards,
particularly “Working without a response protocol” (mean = 5.1301). High cross-domain
internal consistency (Cronbach’s α ~0.968–0.970) supports the validity of these findings.

The participants found most of the situations under the Material Domain subscale
risky, such as using hand tools designed for improper hand, too short, too large, too narrow,
with slippery handle or heavy tools without hanging support, or hand tools that require
uncomfortable posture (the mode and median range between 4 and 6 for these statements).
In general, participants consider the situations created by the statements relatively risky
and dangerous, and the most frequent responses are higher than the risk perception by
half of the respondents, with the exception of poor lighting and great efforts added by
rotational movement, which is perceived as not very risky or dangerous. However, the
lack of protocols and accident response protocols is perceived as an absolutely risky and
dangerous phenomenon.

4.2.4. General View on Expected Benefits of Hand Tool Usage

Table 6, at the same time, shows the expected benefits perceived by the respondents in
connection with the same statements.

Table 6. Descriptive features of statements (A (expected benefits (X))).

x A (Expected Benefits (X)) Median Mode SD Skewness Cronbach’s α If
Item Deleted

1. Material Domain (MD)
1 3.5284 3 2 2.14 0.419 0.953
2 3.13 3 2 1.75 0.618 0.953
3 3.0162 3 1 1.74 0.547 0.954
4 2.9268 3 1 1.6 0.390 0.952
5 3.439 3 4 1.75 0.352 0.952
6 2.9105 2 1 1.7 0.637 0.951
7 3.252 3 2 1.77 0.496 0.952
8 3.1138 3 1 1.98 0.470 0.950
9 2.7049 2 1 1.7 0.854 0.951
10 2.6991 3 1 1.52 0.683 0.950

2. Environmental Domain (ED)
11 2.8455 3 1 1.66 0.589 0.951
12 3.0406 3 1 1.64 0.367 0.951
13 2.9024 3 1 1.7 0.541 0.951
14 2.8211 3 1 1.66 0.804 0.952

3. Personal Domain (PD)
15 3.2357 3 2 1.71 0.331 0.953
16 3.0569 3 1 1.78 0.471 0.951

4. Organizational Domain (OD)
17 2.9512 2 2 1.68 0.654 0.952
18 3.2682 3 4 1.77 0.404 0.951
19 3.0406 2 1 1.95 0.537 0.951
20 2.8943 2 1 1.82 0.736 0.951

4.3. Risk Attitude by Domain and Across Groups
4.3.1. Correlation of Risk-Taking, Risk Perception, and Expected Benefit of Hand Tool Usage

The responses to the perceived benefit of using a hand tool in relation to the situations
presented in the statements show responses on the other end of the scale. Figures 8–10
visually present the relations between the three groups, risk probability vs. risk perception
vs. expected benefits, based on the responses. The relations are presented pairwise.
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Figure 8 categorizes the perceived risks and expected benefits across the domains. The
Material Domain shows moderate risks (4.0–4.5) and benefits (3.0–3.5), with an emphasis
on tool design and usability. The Environmental Domain has lower risks (~4.0) and benefits
(~2.9–3.1), with a focus on ergonomics. The Personal Domain shows variability with risks
(4.0–4.5) and benefits (~3.0). The Organizational Domain shows the highest risks (4.5–5.0) but
the lowest benefits (~2.7–3.1) due to the presence of structural problems such as inadequate
safety protocols and training.

Figure 9 illustrates the relationship between risk perception and risk-taking in different
domains. In the Material Domain, moderate risk perception (3.5–4.0) is found in accordance
with relatively low risk-taking levels (~4.0), indicating cautious behavior due to tool design
concerns. The Environmental Domain shows lower risk perception (~3.5) but similar risk-
taking levels, indicating ergonomic problems with moderate risk-taking. The Personal
Domain shows variability, with risk perception (~3.5–4.0) associated with higher risk-taking
(~4.5), due to confidence in individual abilities. The Organizational Domain shows the
highest risk perception (4.0–4.5) and risk-taking (~5.0), reflecting organizational issues such
as a lack of structured protocols that require employees to take more risks.

Figure 10 shows risk-taking and perceived benefits in different domains. In the Mate-
rial Domain, moderate risk-taking (~3.9–4.3) is associated with higher perceived benefits
(~3.0–3.5), reflecting the balance between tool usability and associated risks. The Envi-
ronmental Domain shows similar trends, with lower perceived benefits (~2.9–3.1) despite
moderate risk-taking (~3.9–4.3), indicating limited ergonomic benefits. The Personal Domain
shows variability, with higher risk-taking (~4.3–4.5) corresponding to moderate benefits
(~3.1–3.3) due to individuals’ confidence in risk management. The Organizational Do-
main shows the highest levels of risk-taking (~4.7–5.3) with only low perceived benefits
(~2.7–3.1), suggesting organizational challenges where workers are taking higher risks
without proportionate benefits.

The figures indicate that there is a negative relationship between perceived risk, risk-
taking, and expected benefit. A pairwise evaluation of the relationships (Table 7) shows the
correlation coefficients between the categories. The perceived risk has a strong negative
correlation with risk-taking (–0.75), suggesting that perceived risk halts people from using
the hand tool. On the other hand, perceived risk has a negative correlation with expected
benefits (–0.4), that is, people are aware that “faulty” hand tools might result in accidents.
Finally, risk-taking has, however, a positive correlation with expected benefits (0.48) that
either means that people are hazardous sometimes with “not perfect” hand tools, or they
are obliged to work with the hand tools provided by their employer, even if they are
aware of the possible problems. Conversely, for the sake of expected benefits, workers are
willing to take higher risks. This last correlation is the most spurious in Figure 10. The
multiple correlation is 0.77 with a 60% influence of risk perception and expected benefits
on risk-taking, which means a moderately strong explanatory effect.

Table 7. Correlation of the Risk-taking, Perceived risk and Expected benefit factors.

Risk–Taking Perceived Risk Expected Benefit

Risk-taking 1
Perceived risk −0.75 1

Expected benefit 0.48 −0.40 1

4.3.2. Risk Attitude in Case of Hand Tool Usage

Table 8 displays the bounded means calculated for the use in regression analysis for
the DOSPERT scale. The bounded mean is used in order to prevent distortion and bias.
These values are the results of the total group for each field of the responses. It gives the
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initial values in the DOSPERT equation to make the regression evaluation, in order to find
the coefficients expected benefits (X1) and perceived risk (X2).

Table 8. Risk statement values used for DOSPERT evaluation.

Statements x A (Expected Benefits (X1)) B (Perceived Risk (X2))

1. Material Domain (MD)
1 3.4286 3.4476 4.2952
2 3.4423 3 3.7619
3 3.3143 2.8952 4.0286
4 3.3524 2.8381 3.9333
5 4.0762 3.3524 3.8476
6 3.5714 2.7619 4.1333
7 3.8286 3.1524 3.8571
8 3.0095 2.9714 4.7905
9 3.4286 2.5577 4.5238
10 3.019 2.5905 4.6952

2. Environmental Domain (ED)
11 3.7308 2.7238 4.2667
12 3.7524 2.9429 4.2286
13 3.5524 2.7905 4.3238
14 3.2885 2.6571 4.5714

3. Personal Domain (PD)
15 4.1905 3.1524 3.8667
16 3.219 2.9333 4.619

4. Organizational Domain (OD)
17 3.1143 2.8095 4.5238
18 3.4476 3.1714 4.6095
19 3.3333 2.8952 4.9238
20 2.7714 2.7333 5.2381

Before the regression analysis, the DOSPERT values by domains and the combined
DOSPERT value for the factors are evaluated and displayed in Figures 11 and 12.
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The DOSPERT value is the lowest for the expected benefits factor while the perceived
risk was valued the highest among the workers. Workers tend to avoid risk when working
with hand tools and seem to perceive the risk while working.

In order to determine risk-seeking or risk aversion of people using hand tools, the
DOSPERT scale evaluation is applied in the form of linear estimates and Equation (1)
is solved.

Pre f erence (X) = a × (Expected Bene f it (X1)) + b × (Perceived Risk (X2)) + c (3)

A positive coefficient, b, indicates risk-seeking behavior and a negative coefficient b
indicates risk aversion behavior [49].

The requirements for the regression modeling are summarized in Table 9. It must
be noted that the Personal Domain had to be left out as there were two statements in the
domain and there were three variables that meant a limitation to run the regression model.
However, the full model included the Personal Domain as well. Consequently, in future
research, more statements need to be included in the Personal Domain. As for robustness,
the Material Domain and the full model proved to be significant, and despite the robustness
of the regression model being slightly violated for the Environmental and the Organizational
Domains (sig > 5%), the model still remained valid [57]. The multicollinearity of the model
was checked by the VIF indicator, which proved to be smaller than 5, meaning no serious
multicollinearity [58]. The normality of the residuals was proved in three cases (Sig. > 0.05);
in the case of the Environment Domain, the residuals did not show normal distribution
(Sig. < 0.05), but as normality was valid for the full model, no modifications were conducted.
Finally, homoscedasticity of residuals was checked by the Breusch–Pagan test for each
domain and the full model (Sig. > 0.05) [59].

Table 9. Results of assumptions for regression model.

Assumptions
ANOVA (Model) VIF Test of Normality

(Residuals)
Breusch–Pagan Test (Test

for Homoscedasticity)

F Sig A (Expected
Benefits (X))

B (Perceived
Risk (X)) Shapiro–Wilk F Sig.

Material Domain 4.930 0.0460 1.227 1.227 0.176 0.776 0.496
Environment Domain 13.071 0.1920 2.305 2.305 0.015 0.021 0.979

Organizational Domain 1.859 0.4600 1.409 1.409 0.160 0.124 0.895
Full Model 12.819 0.0004 1.212 1.212 0.572 3.515 0.053
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Applying Equation (1) to the collected data of the first domain (Material Domain) gave
a negative coefficient in the “b” term of the equation (perceived risk) meaning risk aversion,
as shown in Table 10.

Table 10. Risk assessment evaluation—Material Domain.

Coefficients SE t-Statistic Probability Lower 95% Higher 95%

Interception 4.7494 1.5853 2.9960 0.0201 1.0009 8.4979
Expected
Benefits 0.3079 0.2977 1.0341 0.3355 −0.3961 1.0118

Perceived Risk −0.5285 0.2367 −2.2323 0.0608 −1.0883 0.0313

Applying the same Equation (1) to the collected data for the second domain (Environ-
mental Domain) also resulted in a negative coefficient in the equation’s “b” term, meaning
risk aversion again. The result is displayed in Table 11 as perceived risk.

Table 11. Risk assessment evaluation—Environmental Domain.

Coefficients SE t-Statistic Prob. Lower 95% Higher 95%

Interception 10.3143 2.9811 3.4599 0.1791 −27.5640 48.1925
Expected Benefits −0.1500 0.5111 −0.2936 0.8182 −6.6441 6.3440

Perceived Risk −1.4528 0.4052 −3.5852 0.1732 −6.6018 3.6961

Finally, the Organizational Domain’s “b” component of the equation also had a negative
coefficient, meaning a risk aversion attitude again. The information is displayed in Table 12
as perceived risk.

Table 12. Risk assessment evaluation—Organizational Domain.

Coefficients SE t-Statistic Prob. Lower 95% Upper 95%

Interception 1.2131 4.2830 0.2832 0.8243 −53.2076 55.6337
Expected Benefits 1.0979 0.8508 1.2905 0.4197 −9.7123 11.9082

Perceived Risk −0.2556 0.4999 −0.5113 0.6991 −6.6076 6.0963

Based on the risk attitude by category, workers demonstrated risk aversion behavior
in the case of the material, environmental, and organizational domains; however, along the
personal domain, they demonstrated risk-seeking attitudes. This implies that they do care
more about the hand tool itself and the environmental condition and care less about the
personal characteristics and the organizational provisions.

4.3.3. Risk Attitude Across the Groups

The risk attitude was evaluated by regression throughout the statements. The analysis
(Table 13) shows that the general behavior of the respondents indicates a risk-averse
attitude, and that risk aversion is stronger than risk-seeking when hand tools are used
during work. Workers prefer safe hand tools and a safe working environment.

Table 13. Risk attitude evaluation—coefficients.

Coefficients SE t-Statistic p-Value Lower 95% Upper 95%

Intercept 5.0525 1.1488 4.3980 0.0004 2.6287 7.4763
Expected Benefits 0.3098 0.2477 1.2507 0.2280 −0.2128 0.8323

Perceived Risk −0.5775 0.1468 −3.9338 0.0011 −0.8872 −0.2678

Based on the calculations, the regression function to calculate the risk attitude is the
following:

Risk Attitude = 5.0525 + 0.31 × Expected bene f it (X1)− 0.58 × Perceived Risk (X2) (4)
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The regression values show higher values in the Material Domain while the lower
values are in the Organizational Domain (Figure 13).
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Examining the coefficients derived from the regression model determines patterns
in risk-taking behavior. This overall finding shows that the respondents prefer safety in
relation to hand tools and the work environment.

4.4. Comparison of Hungary and Ecuador
4.4.1. Risk Probability Attitude: Ecuador vs. Hungary

The evaluation of the trend dynamics in Hungary and Ecuador reveals the behavior of
workers in both countries. Figure 14 presents the risk probability to which Hungarian and
Ecuadorian workers are exposed, according to each domain. The numbers on the X axis are
the statements. The comparison between the two countries is important because human
characteristics in these countries differ due to genetic reasons; therefore, their perception of
risk probability can vary greatly and significantly.
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Table 14 displays the significant and non-significant differences. As the results show,
workers did not identify significant differences in the perception of risk probability (p > 0.05)
in these two countries in several questions. Workers experience risk probability related
to bad/incorrect or uncomfortable posture, holding time duration, hanging or leaning
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their hands, as well as good lighting. They require training before the actual usage of
the hand tool as well as structured protocols for industrial work and tasks and accidents.
However, they consider the physical characteristics of hand tools differently as a risk factor,
such as, for example, the size of the hand tool, or the problem of right- or left-handedness,
or the different movements/rotations that they need to perform, or whether the handle
of the hand tool is slippery. Significant difference was also found in the continuation of
work without following safety and security protocols after an accident. In these countries,
security and protocol issues are not similarly taken into account. Since all the test values are
positive, this means that Ecuadorians believe in a higher probability of risk than Hungarians
(the responses ranged from 1 = extremely unlikely to 7 = extremely likely).

Table 14. Significant differences in risk probability by Hungarian and Ecuadorian workers.

No
Levene’s Test for Equality of Variances t-Test for Equality of Means

F Sig. t df Sig. (2-Tailed)

1 Equal variances not assumed 3.556 118.274 0.001
2 0.486 0.487 3.189 120 0.002
3 0.036 0.850 3.975 121 0.000
4 0.543 0.463 2.578 121 0.011
5 2.418 0.123 2.809 121 0.006
6 0.521 0.472 1.932 121 0.056 *
7 0.417 0.519 1.212 121 0.228 *
8 0.097 0.756 1.444 121 0.151 *
9 0.082 0.775 0.770 121 0.443 *
10 1.287 0.259 2.430 121 0.017
11 0.000 0.995 3.840 120 0.000
12 1.745 0.189 2.269 121 0.025
13 0.006 0.939 0.791 121 0.430 *
14 0.155 0.695 1.584 120 0.116 *
15 3.038 0.084 3.645 121 0.000
16 2.216 0.139 3.102 121 0.002
17 0.303 0.583 1.219 121 0.225 *
18 1.058 0.306 1.404 121 0.163 *
19 0.560 0.456 1.347 121 0.181 *
20 0.951 0.331 2.139 121 0.034

* p > 0.05, function is not significant.

4.4.2. Risk Perception Behavior: Ecuador vs. Hungary

The next comparison, which shows the similarities and significant differences in risk
perception between the two countries in question, is displayed in Figure 15.
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According to the responses, the workers from Ecuador and Hungary perceive risks
significantly differently in six cases, namely when they are concerned about the size of
tool handles, risks associated with the slipperiness of the handle, preliminary testing of
the hand tools, and about the availability and existence of safety and security protocols
(Table 15). In all other cases, the workers perceive risk differently but in the two countries,
they do not differ significantly. Since the test values are negative, the responses ranged
from 1 = not risky at all to 7 = extremely risky, and since Ecuador was taken as the first
sample, it is assumed that workers in Hungary have higher risk perception, in general,
compared to Ecuadorian workers. However, it must be noted that workers in Ecuador
considered it less risky to work with hand tools that have not been tested preliminary for
proper operation, and to work at places where there is no response protocol, which would
call for additional training on work safety.

Table 15. Significant differences in risk perception by Hungarian and Ecuadorian workers.

No
Levene’s Test for Equality of Variances t-Test for Equality of Means

F Sig. t df Sig. (2-Tailed)

1 0.034 0.854 −1.629 121 0.106 *
2 0.005 0.945 −2.436 121 0.016
3 0.798 0.374 −3.505 121 0.001
4 0.020 0.887 −1.200 121 0.233 *
5 2.329 0.130 −2.105 121 0.037
6 0.047 0.828 −1.824 121 0.071 *
7 0.033 0.857 −1.661 121 0.099 *
8 3.592 0.060 −3.349 121 0.001
9 Equal variances not assumed −1.005 117.610 0.317 *
10 1.904 0.170 −0.157 121 0.876 *
11 0.831 0.364 −0.954 121 0.342 *
12 0.312 0.577 −0.841 121 0.402 *
13 0.698 0.405 −0.030 121 0.976 *
14 0.796 0.374 −0.738 121 0.462 *
15 0.746 0.389 −1.278 121 0.204 *
16 Equal variances not assumed −2.577 116.473 0.011
17 1.348 0.248 −0.484 121 0.629 *
18 4.682 0.032 −0.803 121 0.424 *
19 2.726 0.101 −1.026 121 0.307 *
20 0.398 0.529 −2.586 121 0.011

* p > 0.05, function is not significant.

4.4.3. Expected Benefits Assessment: Ecuador vs. Hungary

The final evaluation of the worker’s behavior is related to their perception of the
benefits and is presented in Figure 16. These results are illustrated according to each
domain for workers by country to which they belong.

As can be seen in Table 16, no significant differences could be detected in the case
of expected benefits related to the statements (p > 0.05 for each statement). The highest
difference between the beneficial aspect could be detected in the case of statement 15,
stating, “Work fixing or adjusting mobile machine parts using hand tools?”; however,
in this case, the difference in perception is not significant. The statements about testing,
preoperational training, and security protocol gave a negative means difference (Ecuador
was taken as the first sample), implying that the Hungarian workers rare more likely to
need and expect testing and training and claim for the existence of safety and security
protocols than their Ecuadorian counterparts (Table 15). However, in these cases, further
research is needed as the difference might be the result of increased awareness or higher
education of workers, or even better and improved working conditions.
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Table 16. Differences in expected benefits by Hungarian and Ecuadorian workers.

No
Levene’s Test for Equality of Variances t-Test for Equality of Means

F Sig. t df Sig. (2-Tailed)

1 0.080 0.777 1.459 121 0.147
2 1.583 0.211 0.170 121 0.865
3 0.113 0.737 1.572 121 0.119
4 0.037 0.847 0.601 121 0.549
5 2.893 0.092 0.145 121 0.885
6 1.268 0.262 0.047 121 0.963
7 0.246 0.620 −0.221 121 0.825
8 0.155 0.695 0.074 121 0.941
9 0.085 0.771 0.242 120 0.809
10 0.209 0.648 0.561 121 0.576
11 2.458 0.120 0.674 121 0.502
12 0.101 0.751 1.469 121 0.144
13 0.090 0.765 −0.319 121 0.750
14 0.497 0.482 0.426 121 0.671
15 0.843 0.360 1.836 121 0.069
16 0.283 0.595 −0.420 121 0.675
17 2.033 0.156 −0.378 121 0.706
18 0.556 0.457 −0.342 121 0.733
19 0.025 0.874 −0.274 121 0.785
20 0.245 0.622 −0.139 121 0.890

Workers’ perceptions of risk are increased by Ecuador’s more permissive safety laws,
outdated machinery, dangerous working conditions, and restricted access to health care and
training. These factors are impacted by cultural beliefs and a high frequency of workplace
accidents. In contrast, Ecuadorian workers may minimize risks as a result of economic
pressures and less structured procedures, while Hungary’s adherence to EU standards,
regulated settings, and safety-focused culture promotes a sense of security and greater
hazard recognition.

5. Conclusions
The selection of hand tools designed and tailored specifically for specific tasks and for

specific workers is a special concern nowadays for industrial managers and ergonomics
specialists. In this sense, companies are constantly investing time and resources in ensuring
the safety and health of their workers. In this context, this work contributes to the identifi-
cation of categories for assessing the risks related to hand tools when associated with their
use during industrial work. It was categorized into groups of Material, Personal, Environ-
mental, and Organizational risks. Material risks relate to tools and machinery, Personal to
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individual factors, Environmental to physical conditions, and Organizational to planning
and documentation. Significant risks are associated with tools and mechanisms, personal
factors, environmental factors, physical factors, organizational factors, as well as delays in
planning and documentation. By understanding these categories, users can reduce the risk
of hand-related disorders and diseases associated with non-powered hand tools.

Employee-focused elements such as tool ergonomics, training accessibility, and per-
sonal risk perception are the main focus of this study, as employees directly use tools
and are exposed to acute workplace hazards. Employees’ day-to-day safety outcomes
are influenced by a variety of factors, such as personal behavior and cultural attitudes
toward safety. But some aspects, such as following safety procedures, choosing the right
tools, and receiving training, affect both employers and employees. Employees need to use
tools properly, attend training, and follow safety procedures; employers are responsible for
providing ergonomic tools, organizing training, and enforcing safety requirements. This
study emphasizes the shared responsibility of employers and employees in ensuring work-
place safety and illustrates the interaction between individual behavior and organizational
practices, in contrast to previous research, which has often focused on system-level factors
such as regulatory compliance and workplace design [60–62].

Based on the results presented in Table 9, risk aversion could be found in the case of
Material Domain, which indicates that the user feels the need to understand how to use the
tool while at the same time paying attention to the possible failures. The perceived risks
influence the preference for safer tools, and a cautious approach to these tools depends on
various factors, such as age [63–65], the quality of the tools, the skills and qualifications
of the workers, and the nature of the manufacturing process. In some cases, workers
may select alternative instruments that appear to be at risk but, despite the perceived risk,
provide higher performance due to other considerations such as efficiency, accuracy, or
cost-effectiveness. This corresponds to the criteria exposed by Sanni-Anibire about the
importance of external or material parameters, which are of great concern to workers when
performing work and tasks related to the use of hand tools [66].

The results in Table 10 also show risk aversion in the case of the Environmental
Domain, which indicates that users of hand tools consider it necessary to pay attention
to the quality of the workspace and the climatic characteristics of the workplace. This
correlates with work where risk aversion is equivalent to prudence, for example, in health
care where it is a must to understand physical behavior and explain why certain health
interventions are promoted before the likelihood of disease is shown. These results are
presented in Figure 13 and show lower perceived risk in the group of Organizational
Domain, which is due to the training programs and established protocols in each industrial
task. Similarly, risk aversion was detected for the fourth domain (Organizational Domain).

As another contribution, in the third domain (Personal Domain) risk-seeking was
identified (Table 11), which means that workers are very confident in their ability and
capacity to perform the determined task after the necessary training. Similar results are
indicated in related works [39].

In summary, Table 17 displays the results of a comparative assessment of Ecuador
and Hungary. As shown, significant differences occur mostly in the attitude toward risk
probability and, in six cases, risk perception is also significantly different. However, the
beneficial effects are perceived similarly, and the positive effects are also recognized in
these two countries.

The study showed that Hungarian workers generally perceive higher levels of risk
compared to Ecuadorian workers, and specific cases related to hand tool safety, including
the size of tool handles, the slipperiness of handles, and the existence of safety and security
protocol showed significant differences in risk perception between the two countries. Based
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on the results shown in Figure 15, Ecuadorian workers perceive less risk when working
with untested hand tools or in workplaces without established safety regulations and
protocols, which indicates the need for additional training and awareness programs.

Table 17. Summary of Ecuador–Hungary comparison related to hand tool usage.

No Statements Risk Prob. Risk Perc. Exp. Benefit

1 Work with incorrect hand PPE (Personal Protective Equipment). ✓ – –
2 Work with short tool handles that press into the palm of the hand? ✓ ✓ –

3 Work with narrow tool handles that press deeply into the hand when the
tool is used? ✓ ✓ –

4 Work with a hand tool for the incorrect side? Example: if you are a
right-hand person will you use a hand tool for left hand person. ✓ – –

5 Work with hand tools that require big effort or rotational movement to use? ✓ ✓ –
6 Work with hand tools that require a bad or uncomfortable posture? – – –
7 Work with hand tools that require big holding time? – – –
8 Work with hand tools with handles made of slippery materials? – ✓ –
9 Work with heavy hand tools without hanging support? – – –

10 Work with heavy hand tools so that the hand and fingers are not able to
easily grasp the tool? ✓ – –

11 Work in spaces that are small or uncomfortable for the hand? ✓ – –
12 Work with the wrist in a flexed position? ✓ – –
13 Work with heavy hand tools in place where there are not hand support? – – –

14 Work with heavy hand tools in a place where there is not good
illumination? – – –

15 Work fixing or adjusting mobile machine parts using hand tools? ✓ – –
16 Work with hand tools that have not been tested for proper operation? ✓ ✓ –

17 How probably could you Work with hand tools without training before
starting a new industrial task? – – –

18 Work with hand tools in a place without structured industrial tasks? – – –
19 Work with hand tools in a place without an accident prevention protocol? – – –

20 How likely could you Work with hand tools in a place without a response
protocol after suffering an accident? ✓ ✓ –

These findings suggest that, in Ecuador, there may be less stringent enforcement of
safety regulations, older or less ergonomic equipment, and more hazardous working envi-
ronments, which may increase awareness of potential hazards. In addition, limited access
to structured training and health care may increase the perceived consequences of accidents.
Cultural attitudes toward risk and personal responsibility, as well as exposure to more
workplace incidents, also contribute to this heightened perception. In contrast, Hungary’s
adherence to EU safety standards and more automated, regulated working environments
may create a sense of security, leading workers to perceive risks as less likely. Hungarian
workers are more likely to prioritize safety and identify potential hazards, influenced by
a culture that emphasizes individual responsibility and adherence to protocols, whereas
Ecuadorian workers, who often face economic pressures and less formalized systems, may
tolerate or underreport risks to maintain employment. This is consistent with previous
studies of cross-cultural differences between countries [67–69].

In summary, H1 is supported based on the domains identified in the research stating
that material risks are related to the design of tools and machines; personal risks include in-
dividual factors such as previous injuries; environmental risks include physical conditions
like the layout of the workplace; and organizational risks include planning and documenta-
tion. In light of the results presented in Tables 9–12, where the coefficients show an inverse
relationship between perceived risk and expected benefits, the research accepts H2, stating
that tools perceived as safe improve worker satisfaction and productivity. H3 is validated
by the results shown in Figure 13, where perceived risk is lower in the Organizational
Domain than in all other domains. Supported by the results presented in Table 9, hypothesis
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H4 is not supported due to the determined risk aversion in the case of the Material Domain,
which indicates that users feel the need to understand the way to use the tool and at the
same time pay attention to the possible failures. The results shown in Figure 15 indicate that
Ecuadorian workers perceive less risk when working with hand tools that have not been
tested before usage or in workplaces without established safety protocols, thus supporting
H5. Ecuadorians and Hungarians perceive risk significantly differently in six cases, namely
in the case of risks related to the size of tool handles, whether the handle is slippery, they
are concerned about testing the hand tool previously, and about the existence of safety and
security protocol, as is shown in Table 14. It supports the final hypothesis, H6.

The study results should be considered in light of certain limitations. Firstly, one
limitation arises from the restricted availability of hand tools on the market, which does
not allow workers to make comparisons. Secondly, as it is important to avoid bias, the
size of the sample needs to be acknowledged in connection with the first limitation. The
results of the research need to be interpreted with care due to the sample size, which does
not provide a representative sample in the observed countries; however, it allows for some
guidance on how to handle the risk attitude of employees who work with hand tools in the
industry. Nevertheless, the size of the selected group made it possible to identify that there
is a need for distinct hand tool usage among elderly and young workers.

For industrial safety, aligning theoretical factors linking ergonomic design features
with user perceptions of safety and usability provides evidence of how design influences
risk-averse or risk-seeking behavior. It is a source of actionable knowledge for the design
of safer tools in line with studies that evaluated 100 non-powered hand tools from vari-
ous industries using a newly developed ergonomic checklist [70]. Considering cultural
differences, they influence risk perception. The need to consider regional and cultural
factors is recognized when addressing global security issues to ensure that the discussion
is inclusive and contextually appropriate in concordance with studies that collected in-
formation from 1000 participants across 10 countries [67]. Participants rated perceived
risks in domains like health, environmental hazards, and workplace safety. Additionally,
safety information should be designed to account for cultural differences in ergonomics
and human factors [71].

The direct transferability of findings may be limited due to variations in cultural,
economic, and industrial contexts, the comparative study offers some valuable insights.
Despite differences in specific working conditions, certain risk factors for work-related
musculoskeletal disorders are often common across cultures and industries. By compar-
ing diverse populations, researchers can identify these shared risk factors. Furthermore,
comparing different work environments helps to understand how cultural, economic, and
organizational factors influence the prevalence and nature of work-related musculoskeletal
disorders, knowledge of which can support the development of culturally sensitive preven-
tion strategies. Comparative data can help prioritize prevention efforts, and different risk
attitudes support the development of education and training programs. By highlighting the
similarities and differences in work-related musculoskeletal disorders across populations,
comparative studies can support further research to address specific regional challenges
and inform the development of globally applicable prevention guidelines. While caution
is necessary when generalizing findings from the present comparative study between
Hungary and Ecuador, it can contribute to the prevention of work-related musculoskele-
tal disorders on a wider scale by providing valuable insights into both universal and
context-specific risk factors and prevention strategies.

Based on the study’s findings, future action should include companies working with
manufacturers to develop affordable tools tailored to workers’ needs. In this sense, another
strategy is structured training programs, which are essential to address personal risks.
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Mandatory modules on tool use, hazard recognition, and safety protocols are part of work-
place training and skill development. In addition, improving the workplace environment,
safety infrastructure, and workplace ergonomics is crucial. Investment in safety infras-
tructure, regular maintenance, and technology integration, combined with implementing
robust safety protocols in line with global standards such as ISO 45001 [72], conducting
regular audits, and promoting a safety-first and collaborative safety culture are essential.

This research provides initial insights into further investigations aimed at determining
the use of appropriate hand tools for each age group throughout their working lives. In
terms of future interventions in Ecuador, improving workplace safety requires increasing
access to ergonomic tools and training workers to maintain and adapt tools to ergonomic
standards. Safety awareness campaigns and basic training, particularly in industries such
as agriculture and construction, are essential due to limited enforcement. In addition,
anonymous reporting systems are needed to address the underreporting of hazards, so
that fear of job loss does not lead to underreporting risks. In Hungary, however, the
development of ergonomic integration through innovative tool design can improve worker
safety. In addition to providing instruction on automated safety systems, training programs
should emphasize the integration of efficiency and safety through hands-on exercises and
simulations. Wearable sensors and IoT-enabled tools are examples of safety monitoring
technologies that organizations can implement for proactive risk management by leveraging
modern infrastructure. By modernizing safety procedures, involving employees in safety
evaluations, and rewarding creative safety techniques, employers can foster a culture of
continuous improvement.
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