Safety of Technogenic and Natural Systems. 2026;10(2):95-106. eISSN 2541-9129

TECHNOSPHERE SAFETY
TEXHOC®EPHAS BE3OITACHOCTD

W) Check for updates
BY

UDC 331.461 Original Empirical Research
https://doi.org/10.23947/2541-9129-2026-10-2-95-106

Individual Level of Responsibility and Emotionality as a Factor E E
in the Occurrence of Hazardous Industrial Events - :
Nadezhda M. Gerasimenko'*'c<, Elena V. Glebova?'~, Yuri O. Rogozin® II

' EXPLON LLC, Moscow, Russian Federation El

2 Gubkin Russian State University of Oil and Gas (National Research University), EDN: JCNXXH

Moscow, Russian Federation
3 Gazprom Transgaz Surgut LLC, Surgut, Russian Federation
>4 gerasimenko_nadezhda 944@mail.ru

Abstract

Introduction. The human factor is the cause of 70-80% of industrial accidents. This is the reason for scientific interest
in this topic. Researchers are studying the issues of assessing occupational injury risks based on individual employee
qualities. However, nonparametric methods are not used when analyzing the relationship between these qualities and
hazardous incidents. At the same time, parametric statistical approaches for processing non-numeric information are
unreasonable without first checking the distribution of variables for normality. The presented scientific work is intended
to correct the situation. The aim is to identify and statistically substantiate the relationship between individual factors
and realized production risks.

Materials and Methods. The authors observed the staff of Gazprom Transgaz Surgut LLC and created a questionnaire.
They anonymously interviewed 569 workers and measured their level of responsibility (according to 34 statements) and

LRI

emotionality (according to 26 statements). Eight variables were used in data processing: “injury”, “age”, “education”,
“length of service in the company”, “total years of service”, “profession”, “responsibility”, and “emotionality”. The
statements of 206 people (36.2%) with experience of injuries and occupational diseases and 363 (63.8%) without such
experience were summarized. The correlation of independent variables and dependent variable (“injury”) was studied
using the contingency tables. Estimates of the Pearson’s chi-square and the level of its statistical significance were
supplemented by calculations of the intensity and direction of the relationship of variables (gamma coefficient).

Results. High internal consistency of the statements (Cronbach's alpha 0.923) and high content validity of the
questionnaire have been proven. The significance (p < 0.001) for all variables allowed us to reject the null hypothesis
about the subordination of the studied set of features to a normal distribution. Median frequencies of the “degree of
responsibility” and “emotionality” variables for the group without injuries were 2 and 3, respectively, and noticeably
higher in the group with injuries (5 and 5). The group differences in the statements were statistically significant
(p < 0.05). Employees with realized risks had higher than average ranks in terms of qualitative severity of responsibility
and emotionality. There was no significant difference in socio-demographic indicators for the grouping feature “injury”
(p > 0.05). The Pearson’s chi-square value was 78.704 for the “responsibility — injury” pair and 35.350 for the
“emotionality — injury” pair. Gamma was 0.514 and 0.359, respectively. Spearman's coefficient was 0.344 for
responsibility and injury, 0.242 for emotionality and injury. The significance of all three criteria was <0.001.
Discussion. The outcome of risks was determined by individual rather than socio-demographic characteristics of
employees. This was indicated by:

— high median frequencies of “responsibility” and “emotionality” variables in the “injury” group;

— average ranks among respondents with realized hazardous events (p < 0.05).

The risk increased with increasing severity of signs of emotional instability and low responsibility. The relationship
between “responsibility” and “injury” in gamma was stronger than in Spearman’s, therefore, gamma better accounted
for nonlinear monotonic trends and showed a more significant monotonic average relationship.
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Conclusion. Responsibility and emotionality are significant determinants of hazardous incidents. The research results
will allow us to develop occupational safety and select staff more effectively. In the future, it is possible to build
personalized (targeted) approaches to work with employees, and depending on their individual characteristics, predict
the occurrence of hazardous events.

Keywords: determinants of hazardous incidents, low responsibility as a risk factor, emotionality as a risk factor,
occupational risk, processing of non-numerical information
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AHHOTALINA

Beeoenue. Yenoseueckuii pakrop — npuunHa 70—80 % HecHacTHBIX CIydaeB Ha MPOM3BOJCTBE. DTHM OOYCIIOBICH
HAY4HBII WHTEpec K JaHHOU TeMe. V3ydaroTcsi BOMPOCH OIEHKH PHUCKOB MPOM3BOJCTBEHHOTO TPAaBMAaTH3Ma B 3aBUCH-
MOCTH OT MHANWBUIYaJbHBIX KauecTB paOOTHUKOB. OHAKO NPH aHAJIHM3€ CBA3M TaKUX Ka4eCTB M OMACHBIX MHIUACHTOB
HE 33JeUCTBYIOTCS HeapaMeTpHdecKue MeToAsl. 1Ipu 3TOM MOAXOIBI MapaMeTPUIecKO CTaTHCTUKU A 00padOTKU
HEYHCIIOBOW WH(pOpPMANUU HEOOOCHOBAaHHBI 0€3 MPEABAPHUTEIHHON NPOBEPKH pacIpeieiCHUs NMEPEeMEHHBIX Ha HOP-
MasbHOCTh. [IpencraBieHHas HaydHas paboTa MpHU3BaHa UCTIPaBUTh CUTYaluIo. L{enb — BBIABICHHE M CTATUCTUYECKOE
000CHOBaHHKE CBS3M MHAMBUAYAJIBHBIX (DAKTOPOB U pealli30BaHHBIX ITPOU3BO/ICTBEHHBIX PUCKOB.

Mamepuanovt u memoowt. ABTOpBI Habmonamu 3a nepconaoM OO0 «I'a3npom TpaHcras CypryT», Co3Iain OMPOCHUK,
aHOHMMHO ONPOCHIIN 569 pabounx. M3Mepmin BEIPaXKEHHOCTh Y PECTIOHICHTOB OTBETCTBEHHOCTH (TI0 34 yTBEpKICHU-
sIM) W SMOIMOHaNbHOCTH (10 26 yTBepxneHusiM). [Ipu oOpaboTke NaHHBIX 3a/€HCTBOBANIM BOCEMb INEPEMEHHBIX:
«TpaBMay, «BO3PACT», «OOPa30BaHUEY, «CTAX HA MPEANPHUATHI», «OOMHN CTax», «IIPOPECCUs», «OTBETCTBEHHOCTHY,
«3MONMOHATBHOCTEY. O000manucey yreepxxaeans 206 yenosex (36,2 %) ¢ onsITOM TpaBM U PO eCCHOHATBHBIX 3200-
neBanuid U 363 (63,8 %) 6e3 Takoro omnbiTa. [To TabmMIaM COMPS>KEHHOCTH UCCICAOBAIN B3aUMOCBS3b HE3aBUCUMBIX
NepEeMEHHBIX U 3aBHCHMOMH («TpaBMay). OueHKH Xu-KBajpaTa [IMpcoHa M ypoOBHS €ro CTaTUCTUYECKOH 3HAYUMOCTH
JIOTIOJTHIJIA pacueTaMy HHTEHCUBHOCTH U HANIPABIICHUS CBSI3H MEPEMEHHBIX (KOA(PGHUITUEHT raMmma).

Pesynvmamur uccnedosanusn. JJokazana BbICOKast BHyTPEHHSS COTJIACOBAHHOCTh yTBepxkIeHUH (anbda Kponodaxa 0,923)
U BBICOKas COJeprKaTelbHasi BAIMIHOCTh ONPOCHHKA. 3HaunMocTh (p < 0,001) juist BceX mepeMeHHBIX M03BOJISIET OTBEPT-
HYTh HyJIEBYIO THUIIOTE3y O IOJTYMHEHUHU MCCICAYEMON COBOKYITHOCTH NPU3HAKOB HOPMAIIBHOMY pacmlpeesicHuto. Meu-
aHBI YaCTOT TIEPEMEHHBIX «CTEIIeHb OTBETCTBEHHOCTI» M «3MOIMOHAIBHOCTEY ISl TPYTITHI 6€3 TPaBM — COOTBETCTBEHHO
2 u 3, a B Tpymnme ¢ TpaBMOi 3ameTHO BbImIe (5 u 5). ['pynmoBsle paznnyus B yTBEPKACHUSAX CTATUCTHYECKH 3HAYMMBI
(» <0,05). Y paGOTHHKOB C peaTn30BaHHBIMHU PUCKAMH BBIIIEC BETMYNHBI CPEAHUX PAHTOB TI0 KAYeCTBEHHOH BBIPAKEHHO-
CTH OTBETCTBEHHOCTH W SMOIMOHATBHOCTH. [l conmampHO-IeMorpagdeckuX MoKa3aTesieil HeT 3HaUMMOH Pa3HHUIIBI 1O
TPYHIHUPYIOIEMY TPH3HaKy «TpaBma» (p > 0,05). INomyunnm 3Hadenne xu-kBajpara [Tupcona 78,704 s mapsl «oTBeT-
CTBEHHOCTb — TpaBMa» U 35,350 — i mapbl «3MOLHUOHATBHOCTE — TpaBMa». I'amma — cootBeTcTBeHHO 0,514 M
0,359. Koadpdpurmment Crimpmena 0,344 — mj1st OTBETCTBEHHOCTH | TpaBMbl, 0,242 — 1711 SMOIIMOHATILHOCTH U TPAaBMEI.
3HaunMOCTb Beex Tpex kpurepues <0,001.

Oécyacoenue. Vcxon puCKOB ompenesnsieTcsl MHIMBHIYIBHBIMH, & HE COLHAIbHO-/1eMOrpapuIecKUMH XapaKTepUCTH-
KaMu paboTHHKOB. Ha 3T0 yKa3pIBarot:

— BBICOKHE Me/IMaHbl YaCTOT MEPEMEHHBIX «OTBETCTBEHHOCTB» M «IMOIMOHAIBLHOCTBY B rpynne « TpaBmay,

— CpeIHHE PaHTH y PECIIOHJICHTOB C PEaH30BaHHBIMH OMAaCHBIMHU COOBITHSIMH (p < 0,05).

Puck pacrer npu yBeJIMUEHHU BBIPAKEHHOCTH MPU3HAKOB SMOLHMOHAJIBHONW HEYCTOWYMBOCTH M HU3KOH OTBETCTBEHHO-
cti. CBS3p «OTBETCTBEHHOCTH» M «TPaBMBD» IO TaMMe CHIIbHee, yeM mo ChupMmeHy, cleoBaTelbHO, raMMa Jydlle
YYHUTBHIBACT HETMHEHHBIC MOHOTOHHBIC TPSH/IBI U TIOKA3EIBACT OOJIee CYIIECTBCHHYI0 MOHOTOHHYIO CPEIHIOIO CBSI3b.
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3akntouenue. OTBETCTBEHHOCTD U AYMOIIMOHAIEHOCTh — 3HAYMMBIE JETEPMUHAHTHI OTIACHBIX MHINUACHTOB. Pe3ynbTaTe
HCCIICIOBaHMS TTO3BOJIAT PAa3BUBATH OXpaHy TPYJa, JIydlle MOAOUpPaTh MEPCOHAN. B mepcrekTHBe MOXKHO BBICTPOWTH
epcOHN(UIMPOBAHHYIO (aapecHyi0) paboTy C COTPYyIHHKAMH M B 3aBUCHMOCTH OT MX WHIWBHUAYAIBHBIX KadeCTB
MIPOTHO3UPOBATH PEATTM3AIIUIO OMTACHBIX COOBITHIA.

KnroueBble cJjioBa: [ETEpMHHAHTBI OMNACHBIX WHIOWACHTOB, HU3Kas OTBETCTBEHHOCTh Kak (akrop pucka,
SMOIMOHAILHOCTD KaK (pakTop pHcKa, MpoQecCHOHaNbHBIN PHCK, 00paboTKa HEYUCI0BOW HH(OPMALIHH.

BaarogapHocTH. ABTOpPHI BRIpakaroT OmaromapHocts pabotarkamM OOO «l"aszmpom Tpancras CypryT», IpUHSIBIIAM
ydJacTHE B HAyYHOM HCCIICIOBaHHU.

Jas nutuposanus. ['epacumenko H.M., I'me6oBa E.B., Poro3un }0.0. UnanBrayanbHb YPOBEHh OTBETCTBEHHOCTH H
HMOLUOHAIBHOCTH Kak (haKTOp pealll3allMy ONACHBIX NPOU3BOJCTBEHHBIX COOBITHH. be3onacHocmv mexHo2eHHbIX U
npupoonwix cucmem. 2026;10(2):95-106. https://doi.org/10.23947/2541-9129-2026-10-2-95-106

Introduction. The complex impact of harmful and hazardous factors in the industrial environment and labor
processes can potentially increase occupational risks and lead to dangerous events, such as occupational injuries and
diseases. The ontology of occupational risk is the possibility of a hazardous event and the severity of its consequences.

The outcome of an occupational risk is unknown in advance and can be significant and severe. It is impossible to
predict in advance the number of injuries or who will experience them. Injury results from a random process, a potential
for different outcomes that is influenced by some stochastic mechanism [1]. Let us assume that one component of this
stochastic mechanism is an individual factor, such as the characteristics of each person that influence their work
performance. This assumption allows us to hypothesize that the following individual (personal, subjective) qualities of
an employee play an important role in determining occupational risk and whether a dangerous event occurs:

— moral (responsibility, discipline, etc.);

— professional (knowledge, skills, professional training, etc.);

— psychological (personality characteristics, professionally important qualities, etc.);

— physiological (state of health, biorhythms, etc.);

— physical (strength, endurance, reaction speed, etc.).

In [2], the issues of assessing individual mental, psychological, and physical qualities of employees and the risk of
occupational injuries are considered.

A functional approach to the study of the causes of occupational risks allows us to identify the sources of risks:

— general, objective, caused by the working environment (height, noise, vibration, electric current, etc.) [3];

— subjective, caused by the individual qualities of an employee performing work duties at the moment
(temperament, motivation, etc.).

In [4], the personnel of an enterprise are considered from the perspective of a source of risk. It is stated that the
human factor is the cause of 70-80% of industrial accidents. In a full-time enterprise, hazardous events occur due to
frivolity, fussiness, violations of discipline, and neglect of the rules of safe work.

The scientific literature discusses the influence of human factors on the possibility of production risks. However,
there is no analysis of the relationship between individual employee qualities and hazardous events using non-
parametric statistical methods. The use of parametric statistical methods for processing non-numeric data is not
reasonable without first checking for normality in the distribution of variables.

In this study, we consider individual qualities such as emotionality and responsibility as factors in the
implementation of dangerous industrial situations.

Emotionality has traditionally been studied as a component of temperament, which represents a set of qualities that
describe the dynamics of the emergence, course, and termination of emotional states. Temperament is believed not to
change throughout life.

Responsibility as a personality trait is closely related to motivation. The motif characterizes a person's subjective,
changeable attitude to certain objects and phenomena of the surrounding world. The results of the study of employee
motivation at the enterprise are presented in [5]. In [6], debatable issues about the impact of purposeful activities
(actions) of an employee on the production process are investigated. In [7], employee errors are considered as the main
category of causes of occupational injuries. In[8], the relationship between occupational injuries and employee
behavior is statistically substantiated (haste, work in a state of fatigue, non-compliance with work and rest conditions,
etc.). In [9], personnel errors (missteps, violations, etc.) are analyzed and, using analytical statistical methods, it is
shown that a person is the key cause of realized hazardous events in the workplace.
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Thus, identifying the relationship between individual factors and realized hazardous events (occupational injuries,
occupational diseases) is an urgent task and requires a deeper study.

The aim of this study was to investigate and statistically verify the relationship between individual factors and
realized hazardous events.

Objectives of this research:

1) analysis of literary sources on the influence of the human factor on occupational injuries;

2) justification of the choice of non-parametric statistical methods for analyzing non-numeric data;

3) conducting an experiment;

4) empirical data processing using non-parametric statistical methods;

5) determining the direction of further research.

Materials and Methods. The five stages of this scientific work are presented below:

1) monitoring the behavior of employees;

2) developing a questionnaire;

3) conducting an anonymous survey;

4) checking the questionnaire for reliability and validity;

5) statistical processing of empirical data.

A questionnaire was developed to study the relationship between individual factors and realized hazardous events. It
measured the severity of the categories of indicators that determined the individual qualities of employees —
responsibility and emotionality.

For nine years, operating and non-operating situations at the enterprise were monitored; people were asked about
their attitude to labor protection requirements, to health, to the assessment of their experience, and to team members.
We also talked about the subjective perception of the sources of occupational risks, which were regarded by employees
as independent of their actions.

The questionnaire contained two blocks of statements.

The first one, “Responsibility”, described the respondents' (employees') attitude to the team, to themselves, to their
health and measured personal responsibility, an important motivational component of a personality. 34 statements were
formulated for this block.

The second block, “Emotionality”, measured its degree and described various emotional states. 26 statements were

formulated for the “Emotionality” block.

All statements were stated from the first person in an unambiguous affirmative form and were understandable. Each
statement had one of four possible answers: “no, I disagree”, “probably, no / unlikely”, “probably, yes / maybe”, “yes, I
agree”. The statements were formulated in such a way that the respondents' choice of answers "probably, yes / maybe”
or “yes, I agree” qualitatively expressed signs of a low degree of responsibility and emotional instability.

The following are examples of statements from the “Responsibility” section:

— if I break a mercury thermometer at the enterprise, I will hide this fact;

— the clutter of my workplace suits me perfectly, because I know exactly what's where, and I quickly find what I need;

— if I have an urgent task, I turn a blind eye to safety requirements.

Next are examples of statements from the “Emotionality” section:

— when a supervisor devalues my work, I get upset;

— sometimes I talk to other employees in a raised voice;

— I am impatient with the long search for necessary work equipment (documents, supplies).

The questionnaire had information on socio-demographic indicators (age, education, length of service in the
company, total years of service, profession) and on the facts of accidents, micro-injuries and occupational diseases.

It should be noted that the questionnaire had its drawbacks, namely: the initial empirical data depended not only on
the sincerity of respondents, but also on their ability to express their opinion and analyze their actions, situational
emotional reactions.

The main criteria of the questionnaire's suitability as a working tool were empirically identified — its reliability and
validity. The reliability of the questionnaire was characterized by the internal consistency of statements. The statistical
indicator of the internal consistency of statements in the questionnaire was Cronbach's alpha. This value varied from 0

(there was no consistency) up to 1 (full consistency) [10].
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The determination of substantive validity made it possible to identify the correspondence of statements to
measurable individual qualities. The semantic adequacy of the statements was assessed by experts (heads of structural
divisions) using the method of formal logic.

The anonymous survey was conducted online in Yandex Forms. The respondents were employees of the main and
auxiliary industries of the gas transmission enterprise (n =569). They were informed about the aim of the scientific
study of occupational risks, but not about the categories of indicators that the questionnaire measured. The survey
results were used in a generalized form.

To calculate individual ratings for the “Responsibility” and “Emotionality” blocks, the frequencies of choosing the
answers “probably, yes / maybe” and “yes, I agree” were summed up. In other words, the signs of qualitative expression
of the respondents' indicators of emotional instability and low level of responsibility were measured.

Eight categorical variables were created to process empirical data. These were the dependent variable “injury” and

113 2

the independent variables: “age”, “education”, “length of service in the company”, “total years of service”,
“profession”, “degree of responsibility”, “emotionality”. The variables “degree of responsibility” and “emotionality”
were ranked and divided into four groups.

To create a binary (dichotomous) dependent variable “injury”, employees were divided into two groups based on quality.

The first group “Injury” (n = 206, 36.2%) — employees who were injured and/or had an occupational disease at the
enterprise. Negative experiences at this company and at previous jobs were taken into account. This was micro-injuries,
occupational diseases, and bodily injuries (severe bruises, sprains, fractures, burns, deep cuts, etc.).

The second group “Without injury” (n =363, 63.8%) consisted of employees who were not injured and/or had an
occupational disease at the enterprise.

Statistical processing of experimental data was carried out in the IBM SPSS Statistics 23 software package [10].
Critical significance level p was assumed to be 0.05when testing null hypotheses (hypotheses about the absence of
relationship). If the significance level of the statistical criterion of this value was exceeded, the null hypothesis about the
absence of a relationship between the variables was accepted.

The distribution of qualitative variables in the studied set of features was evaluated using the Kolmogorov—
Smirnov single-sample criterion [11]. The null hypothesis about the correspondence of the existing distributions to the
normal one was tested.

The reliability of differences between the studied groups was assessed in terms of the qualitative severity of
indicators of responsibility and emotionality. For this purpose, ranking criteria were used for all statements in the
questionnaire: the Mann-Whitney U test and the Kraskel-Wallis criterion. This approach made it possible to identify
statistically significant differences between independent groups by analyzing the ranked values:

— two (Mann-Whitney U test);

— three or more (Kruskal-Wallis criterion).

The null hypothesis about the coincidence of the distributions of two samples was tested [11]. Statements that there were
no statistically significant differences between the "Injury" and "No injury" groups were excluded from further analysis.

To study the relationship between the independent variables and the dependent variable "injury", an analysis of the
contingency tables was used. Estimates of the Pearson’s chi-square criterion and the achieved level of statistical
significance of this criterion were supplemented with calculated estimates of the intensity and direction of the
relationship between the studied variables (the gamma rank correlation coefficient). The null hypothesis about the
absence of a statistical relationship between variables, i.e. about the independence of features, was tested [11]. The
absolute value of the Pearson’s chi-square criterion was determined by the number of rows and columns in the
contingency table, therefore, it did not allow us to unambiguously judge the presence or absence of a statistical
relationship between the variables under study. The key indicator was the asymptotic significance of this criterion [11].

Results. The Cronbach's alpha for the authors' questionnaire (0.923) indicated a high internal consistency of
statements. A high degree of substantive validity was also noted.

The results showed a small value (p < 0.001) of the achieved significance level for all the variables studied. This
allowed us to reject the null hypothesis about the subordination of the studied set of features to a normal distribution.
Therefore, it was reasonable to use only nonparametric methods in statistical data analysis [11].
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All analyzed variables belonged to non-metric (nominal or ordinal) scales of qualitative characteristics (Table 1).

Table 1

Association of variables from the questionnaire with the measurement scales

Variable

Indicator

Type of measurement scale

Age

Less than 25 years old
26—40 years old
41-60 years old

61 years and older

Education

School
College
Institute

Length of service in the
company

Less than 1 year
1-5 years
6—15 years
More than 15 years

Total years of service

Less than 5 years
5-20 years old
21-30 years old
More than 30 years

Ordinal

Profession

Workers of main production professions
Workers of auxiliary production professions

Nominal

Degree of responsibility

Four groups based on the frequency of choosing the
answers
“Probably, yes / maybe” and “Yes, I agree”

Emotionality

Four groups based on the frequency of choosing the
answers
“Probably, yes / maybe” and “Yes, I agree”

Ordinal

Injury

Yes
No

Nominal

The well-known typology of scales (nominal, ordinal, interval, scale of relations) was based on acceptable
operations and transformations in these scales. According to measurement theory, the analyzed data was strictly
formal and non-numerical in nature, because when measuring on nominal and ordinal scales, there was no
information about the magnitude of the differences between the elements in the studied population. Therefore, any
arithmetic operations (addition, multiplication, exponentiation, calculation of the arithmetic mean, etc.) with the

resulting values did not make sense.
From the measures of the central tendency to the studied data, it was reasonable to apply the median and the

mode. Table 2 presents the median frequencies of the “degree of responsibility” and “emotionality” variables of the

studied groups.

Table 2
Median frequencies of the “degree of responsibility” and “emotionality” variables of the studied groups
Variable “Without injury” group “Injury” group
Degree of responsibility 2 5
Emotionality 3 5

https://bps-journal.ru

higher in the “Injury” group.
The Mann-Whitney U test was used to identify statistically significant differences in responses to statements

between the groups (p < 0.05). Sample examples of statements are given in Table 3.
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Table 2 shows that the median frequencies of the “degree of responsibility” and “emotionality” variables were
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Table 3
Assessment of differences between groups in the qualitative expression of degrees of responsibility and emotionality

U-Mann—Whitney
Statement Group Average rank criterion
value significance
“Degree of responsibility” Block (examples)
, No injury 276.24
The clutter of my workplace suits me perfectly, because I (n=363)
. - 34207.50 0.017
know exactly what's where, and I quickly find what I need Injury
300.44
(n =206)
IfTh t task, I turn a blind eye to safet I(\Iozlrgjzg})' 265.28
ave an urgen r::lu’irem:l; ind eye to safety nInj . 30232.00 0.000
u
19.74
(n =206) 319.7
I(\LO:“;JE?)' 262.03
I come to work with a temperature above 37 degrees - 29050.50 0.000
Injury 325.48
(n =206) '
“Emotionality” Block (examples)
I(\LO:“;JE?)' 272.19
I easily get into arguments with others - 32739.00 0.007
Injury 307.57
(n =206) '
No injury 275.25
I talk aloud to myselfe ir;(liafr(l);?il:j:t on my actions with (nI :J 1?r6y3) 3385150 0.025
302.17
(n =206)
No injury 266.35
I am annoyed by a person who counts change at the checkout| (n =363) ' 30618.50 0.000
in a store for a long time and slows down the queue Injury ' '
(n = 206) 317,87

Table 3 demonstrates that the values of the average ranks were higher among workers with realized hazardous
events (p < 0.05).

To visualize statistically significant differences in the severity of individual qualities between the studied groups,
histograms of relative frequencies were constructed (Fig. 1, 2).
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Fig. 1. The severity of the “degree of responsibility” variable in the studied groups
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Fig. 2. The severity of the “emotionality” variable in the studied groups

Figures 1 and 2 show what happened in the “Without injury” group: As the qualitative expression of signs of
responsibility and emotionality increased, the relative frequencies of choosing statements expressing a low degree of
responsibility and emotional instability decreased. The situation in the “Injury” group was different. The maxima
shifted towards higher values of variables. The difference between the groups was statistically significant (p < 0.05).

For socio-demographic indicators, no statistically significant difference was found in the “injury” grouping feature
(p > 0.05) (Table 4).

Table 4
Assessment of differences between groups by socio-demographic indicators
. o Criterion
Variable Group Average rank Criterion value ..
significance
No injury
285.15
(n=1363)
Age 0.001 0.973
Injury
284.73
(n=206)
No injury
287.58
(n=1363)
Education 0.304 0.581
Injury
280.46
(n =206)
No injury
281.51
(n=363)
Length of service in the company 0.502 0.479
Injury
291.1
(n =206) 91.16
No injury
281.
(n=1363) 81.65
Total years of service 0.482 0.488
Injury
290.
(n =206) 90.90
No injury
283.2
(n=1363) 83.25
Profession 0.165 0.684
Injury
288,02
(n =206) 88,0
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Table 5 summarizes the results of the study of the relationship between independent variables and the dependent
variable “injury”.

Table 5
Analysis of the relationship between independent variables and the dependent variable “injury”
A toti
. . Pearson's .sy.mp one Gamma Approximate
Paired variables : significance .
Chi-square value significance
(two-way)
Degree of responsibility — injury 78.704 0.000 0.514 0.000
Emotionality — injury 35.350 0.000 0.359 0.000
Age — injury 4.386 0.223 —0.003 0.973
Education — injury 0.535 0.765 —0.043 0.583
Length of service in the company — injury 0.526 0.913 0.049 0.478
Total years of service — injury 1.868 0.600 0.049 0.493
Profession — injury 0.166 0.684 0.037 0.406

Table 5 demonstrates the statistical significance (p < 0.001) of the Pearson’s chi-square criteria for the “degree of
responsibility” — “injury” and “emotionality” — “injury” paired variables. This meant that the probability of rejecting
null hypotheses about the independence of these variables was very low, provided that the null hypotheses were correct.
Thus, there were statistically significant correlations between the analyzed variables “degree of responsibility” and
“injury”, as well as “emotionality” and “injury”.

The gamma rank correlation coefficient in the contingency tables allowed us to conclude about the strength and
direction of the identified relationships between the variables “degree of responsibility” and “injury”, as well as
“emotionality” and “injury”. This coefficient evaluated the strength and direction of the relationship, ranging from —1
(strong negative relationship) to +1 (strong positive relationship). Zero indicated that there was no relationship. Medium
and weak positive statistically significant correlations were revealed between the studied variables. The gamma
coefficient was obtained for two groups of variables:

1) “degree of responsibility” and “injury”,

2) “emotionality” and “injury”.

The coefficient values were 0.514 (p < 0.001) and 0.359 (p < 0.001) for the first and second cases, respectively.

However, according to Table 5, there were no statistically significant (p < 0.05) associations with the dependent

ELINNT3

variable “injury” for variables that determine socio-demographic indicators (“age”, “education”, “length of service in
the company”, “total years of service”, “profession”).

Another measure of the relationship for variables belonging to the nominal and ordinal scales was the Spearman’s
rank correlation coefficient. A value of —1 indicated a strong negative correlation, +1 indicated a strong positive
correlation, and zero indicated no correlation.

The correlations of the analyzed variables are presented in Table 6.

Table 6
Correlations of independent variables and the dependent variable “injury”
Approximate significance Spearman's coefficient | Two-way significance
Degree of responsibility — injury 0.344 0.000
Emotionality — injury 0.242 0.000
Age — injury —0.001 0.973
Education — injury —-0.023 0.582
Length of service in the company — injury 0.030 0.479
Total years of service — injury 0.029 0.488
Profession — injury 0.017 0.685

Summarizing the data in Table 6 demonstrated statistically significant (p < 0.001) weak correlation between the
variables “degree of responsibility” and “injury”, as well as “emotionality” and “injury”. Socio-demographic indicators
did not correlate with the dependent variable “injury” (p > 0.05).
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Discussion. In a production environment, it is impossible to control all staff simultaneously and influence every
action of each employee. Therefore, the behavior of employees is determined by their own responsibilities. The data
collected confirm the hypothesis regarding the relationship between realized hazardous events (occupational injuries,
occupational diseases) and the individual qualities of employees:

— responsibility as part of internal motivation;

— emotionality as part of temperament.

A low level of responsibility leads to unsafe employee behavior (neglect of personal protective equipment, haste,
carelessness, etc.), which increases occupational risks. Emotional instability and impulsivity reduce concentration in
normal and non-standard situations.

The results of this research are consistent with other studies on the role of personnel in ensuring safety [4] and the
dependence of occupational injuries on the human factor [9].

The presented study mathematically demonstrates the relationship between responsibility, emotionality, and the
consequences of occupational risks. Furthermore, individual qualities play a significant role, rather than socio-
demographic factors. This is supported by the lack of a statistically significant correlation between age, experience,
education, and profession with realized hazardous events.

Employees with realized hazardous events tend to choose more statements that qualitatively characterize a low level
of responsibility and emotional instability. This is how they differ from workers without injuries. This conclusion is
justified by the higher median frequencies of the variables “degree of responsibility” and “emotionality” in the “Injury”
group, as well as the values of the average ranks of employees with realized hazardous events (p < 0.05). In other
words, the potential signs of a lower degree of responsibility and emotional instability in this group are qualitatively
more pronounced than in the group of employees without injuries. Figures 1 and 2 also confirm the assumption that the
individual qualities of employees in the “Injury” group differ (p < 0.05). They have more pronounced signs of low
responsibility and emotional instability.

The analysis of the contingency tables confirms the presence of a statistically justified relationship: the level of
occupational risk tends to increase with an increase in the severity of qualitative signs of emotional instability and low
degree of responsibility among respondents.

The comparison of statistically significant gamma (Table 5) and Spearman’s (Table 6) correlation rank coefficients
deserves special attention. Both coefficients are positive, which indicates a direct relationship between the variables: as
the rank of one variable increases, the rank of the other also tends to increase. The difference in the values of the
gamma and Spearman’s coefficients arises due to differences in their calculation algorithms. Let us consider Spearman's
correlation coefficients for pairs of variables “degree of responsibility” and “injury”, as well as “emotionality” and
“injury”. They are equal to 0.344 and 0.242, respectively (p < 0.001), which indicates a weak positive monotonic
dependence that is not perfectly linear in the rank space. At the same time, the gamma correlation coefficients for these
variables are higher — 0.514 and 0.359, respectively (p < 0.001). That is, a stronger relationship was found for the
“degree of responsibility” and “injury” variables than the Spearman correlation coefficient shows. Thus, in comparison
with the Spearman’s coefficient, the gamma coefficient captures nonlinear monotonic trends better and shows a more
significant monotonic relationship of average strength.

When interpreting the results, it is important to consider some limitations of the study. The answers given by the
respondents are subjective in nature, and this should be taken into account. At the same time, any sociological survey
relies on the assumption that people will express their subjective opinions.

Conclusion. It has been established that responsibility and emotionality are statistically significant determinants of
the realization of hazardous events in the workplace (p < 0.05). At the same time, no significant relationship (p < 0.05)
was found between the realized hazardous events and such characteristics of the respondents as age, experience,
education, and profession. Thus, it can be argued that individual qualities influence the realization of risks, while socio-
demographic qualities do not.

In this case, the presence or absence of correlation was revealed using a specially designed questionnaire
(Cronbach's alpha 0.923).

The results of the study have practical applications for improving occupational safety and health management
systems, particularly in the professional selection of candidates for vacant positions.

Based on the presented research, it will be possible to develop personalized (targeted) approaches to working with
employees and predict the occurrence of hazardous events depending on their individual characteristics in the future.
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