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Abstract

Background and aims: Human error refers to inappropriate and undesirable
human decisions or behaviors that reduce, or potentially reduce, the efficiency,
safety, or performance of a system. While humans may make mistakes, when these
errors occur in highly sensitive work environments, their consequences can be
devastating. Human errors can only be reduced by emphasizing that they are rooted
in the science of human factors. The necessity of this work is particularly serious in
critical conditions where mistakes can lead to severe consequences. Organizations
are obligated to identify factors that contribute to increasing these errors and
attempt to reduce them. Therefore, the objective of this research is to investigate the
relationship between risk-taking components and the frequency of human error in
various occupations at the Kerman Smelting and Rolling Complex

Methods: The research method employed in this study is descriptive and
correlational in nature. This research was conducted in 2024-2025 (1403). The
statistical population included all employees of the Kerman Smelting and Rolling
Complex, totaling 300 individuals. The sample size was determined to be 169 people
using Cochran's formula and was selected through a simple random sampling
method. The inclusion criteria for the study were having at least 6 months of work
experience in this complex, having no history of mental or psychological problems,
and providing informed consent to participate. The exclusion criterion was failure
to respond to more than 5% of the questionnaire items. Standard questionnaires
were used for data collection, consisting of two sections: a risk-taking questionnaire
(15 questions) and a human error questionnaire (10 questions). Cronbach's alpha
was used to measure internal consistency and reliability of the variables, yielding
a value of 0.87. The face and content validity of the questionnaires were also
confirmed. Data analysis was performed using SPSS 26 software through Pearson
correlation tests, one-way analysis of variance, and regression analysis.

Results: In the statistical sample, the most common age of respondents was 31-35
years (63%), with bachelor’s degree education (36%) and male gender (77%). The
mean of all variables ranged from 2.09 to 2.56, and the standard deviation ranged
from 0.845 to 2.60. The research findings showed that there is a significant and
positive relationship between the tendency to choose difficult goals, the tendency
to perform dangerous tasks, and planning for high-risk activities with the frequency
of human error. The results of multiple regression analysis showed that the selected
prediction model is significant, and a linear relationship exists between these
variables.

Conclusion: Employee risk-taking can be a significant factor influencing the
frequency of human error in work environments. These results can help managers
and safety officials better understand employees’ high-risk behaviors, enabling
them to implement necessary measures to reduce human errors and enhance
workplace safety.
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EXTENDED ABSTRACT

INTRODUCTION

The COVID-19 pandemic, declared a global
health crisis by the World Health Organization
(WHO), caused unprecedented strain on healthcare
systems, with over 60 million infections and 6 million
deaths reported by late 2022. Frontline healthcare
workers (HCWs), including nurses, physicians, and
paramedics, faced extreme physical and psychological
stressors, leading to widespread burnout. Factors
such as prolonged use of personal protective
equipment (PPE), fear of infection, high patient
mortality, moral distress, and societal stigmatization
exacerbated burnout levels. Pre-pandemic studies had
already indicated moderate-to-high burnout among
HCWs, but COVID-19 intensified these challenges,
threatening both staff well-being and patient care
quality.

The first COVID-19 case in Iran was reported in
February 2020, with Jahroms Peymaniye Hospital
designated as a regional COVID-19 referral center.
By March 2020, hospital managers observed severe
burnout among staff, prompting collaboration
with nursing faculty researchers to implement a
participatory action research (PAR) intervention
aimed at reducing burnout.

METHODOLOGY
Study Design and Participants

This study employed Kemmis and MacTaggart’s
PAR model (assessment, planning, action, evaluation)
from April 2020 to April 2021. Participants included
164 HCWs (120 nurses, 22 nurse aides, 9 head nurses,
7 supervisors, and 6 physicians) directly involved in
COVID-19 patient care. Purposive sampling ensured
representation across roles.

Data Collection and Analysis

+ Quantitative: The Maslach Burnout Inventory
(MBI-22) assessed three burnout dimensions:
emotional exhaustion, depersonalization, and
personal accomplishment. Pre- and post-intervention
scores were compared using paired t-tests.

« Qualitative: Conventional content analysis of 14
semi-structured interviews, 4 focus group discussions
(FGDs), and field notes identified burnout themes.
Data were coded using MAXQDA 10.

Intervention Development

o Assessment Phase (1 month): Baseline MBI
scores and qualitative data revealed key stressors (e.g.,
fear, institutionalized stress, lack of support).

o Planning & Action Phases (10 months):
Weekly brainstorming sessions with HCWs and
managers led to 28 actionable strategies across
eight domains (e.g., psychological support, spiritual
activities, social recognition). Interventions included

daily motivational messages, mandatory debriefing
sessions, family support packages, and participatory
management practices.

« Evaluation Phase (2 weeks): Post-intervention
MBI scores and qualitative feedback assessed efficacy.

RESULTS
Quantitative Findings

Significant reductions in burnout were observed
across all MBI dimensions:

» Emotional Exhaustion: Decreased from 48.12 +
7.16 to 24.29 + 6.96 (p = 0.004).

 Depersonalization: Reduced from 25.53 * 4.38
to 11.34 £ 4.89 (p = 0.037).

o Personal Accomplishment: Improved from
30.07 £ 3.76 to 37.18 + 5.92 (p = 0.016).

Qualitative Themes

Content analysis identified two overarching
themes:

1. Psychological Needs: Subcategories included
Damaged Identity (emotional abuse, trapped feelings)
and Institutionalized Stress (organizational, familial,
and moral stressors).

2. Security Needs: Subcategories focused on
Essential Needs (lack of equipment, low affection) and
Fear (solitude, survival anxiety).

Implemented Interventions

Key actions included:

« Psychological Support: Mandatory art therapy,
debriefing sessions, and counseling rooms.

« Social Recognition: Public acknowledgment via
awards, website features, and family care packages.

» Workplace Enhancements: Daily music, exercise
routines, and rest periods between shifts.

o Participatory Management: Weekly feedback
loops for HCW input in decision-making.

DISCUSSION

The study demonstrated that PAR effectively
reduced burnout by addressing systemic and
individual stressors. Improvements in MBI scores
align with global reports highlighting the role of
organizational support in mitigating burnout. Unique
to this study was the integration of cultural and
contextual strategies, such as spiritual support (prayer
sessions) and community engagement (mayoral
visits), which fostered solidarity.

Comparison to Literature

Findings corroborate prior research on HCW
burnout during COVID-19, particularly among nurses
and frontline staff. The emphasis on participatory
decision-making mirrors successful debriefing
models, while family-focused interventions addressed
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secondary trauma from fear of infecting loved ones.
However, the study’s holistic approach—combining
psychological, social, and managerial strategies—
exceeded typical single-dimension interventions.

Challenges and Innovations

» Rapid Implementation: PAR’ iterative design
allowed real-time adjustments, which were critical
during pandemic uncertainties.

o Cultural Adaptation: Local practices (e.g.,
spiritual gifts) enhanced acceptability.

« Sustainability: Empowerment of HCW's through
skill-building (e.g., time management training)
promoted long-term resilience.

Limitations

« The single-center design limits generalizability.

« Long-term follow-up is needed to assess
sustained effects.

CONCLUSION

This PAR study highlights the efficacy of
collaborative, multi-dimensional interventions in
reducing burnout among HCWs during crises.
By prioritizing staff input and addressing both
psychological and systemic needs, the hospital fostered
a supportive environment that improved well-being
and job performance. The 28-action package offers
a replicable framework for healthcare institutions
globally, emphasizing adaptability to local contexts.
Future research should explore hybrid models
integrating technology (e.g., telehealth counseling)
and assessing longitudinal outcomes.
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