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Introduction: The Arbaeen pilgrimage in Irag, one of the world's largest religious gatherings,
presents unique challenges in health, safety, and environmental management. Issues like
overcrowding, poor access to medical care, insufficient sanitation, and communicable diseases
threaten pilgrims' well-being. Past incidents and vulnerable groups like the elderly and
children intensify risks. A comprehensive HSE management model using a thematic
framework and the PDCA cycle is needed to enhance safety, resilience, and environmental
sustainability. This study aims to propose a comprehensive model for HSE management.

Materials & Methods: The study, conducted in three Iranian cities from April to October 2023,
involved seven experts from various fields, including HSE managers, public health
professionals, crisis response specialists, and NGO coordinators. Data was collected using
literature review, semi-structured interviews, and a Delphi-based questionnaire. Thematic
analysis was performed using the Attride-Stirling network model. Data were analyzed using
SPSS V25, and descriptive statistics (mean, SD) were calculated. The threshold for statistical
significance was set at P < 0.05.

Results: Findings identified four key domains: risk and crisis management, public health and
hygiene, resource provision, and education and governance. These were structured into an
operational plan based on the PDCA model.

Conclusion: The study presents a comprehensive HSE management model for mass religious
gatherings, specifically designed for the Arbaeen pilgrimage. It integrates thematic network
analysis and the PDCA planning framework, emphasizing proactive planning to reduce risks,
enhance public health services, and manage environmental impacts. Future research should
incorporate real-time monitoring technologies and validate them in different cultural settings.

Keywords: Arbaeen pilgrimage, HSE management, pilgrim safety, operational plan, crisis
management
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Introduction

insufficient sanitation facilities, and exposure to
communicable diseases significantly threaten

The Arbaeen pilgrimage, held annually in
Irag, is one of the largest religious mass
gatherings in the world, drawing millions of
participants from various countries (1). Due to
its immense scale and spontaneous
organization, this event presents unique
challenges in health, safety, and environmental
(HSE) management.  Issues such as
overcrowding, poor access to medical care,

the well-being of pilgrims (2). Past incidents at
similar gatherings, such as the Mina stampede
during Hajj in 2015 and outbreaks of respiratory
infections at the Grand Magal of Touba, have
shown the dire consequences of inadequate
preparation and HSE oversight (3). Moreover,
the presence of vulnerable groups such as the
elderly, children, and individuals with pre-
existing conditions further intensifies the risk
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(4). Effective management of these gatherings
requires a systematic framework that integrates
multiple domains, including early warning
systems, risk communication, crowd control,
medical services, sanitation, and environmental
protection (5). Despite the growing recognition
of these needs, no standardized and validated
HSE model tailored specifically to the Arbaeen
pilgrimage has been operationalized (5).
Therefore, the objective of this study was to
design, validate, and operationalize a
comprehensive HSE management model using
a thematic framework and the PDCA (Plan—
Do-Check-Act) cycle in order to enhance the
safety, resilience, and  environmental
sustainability of the Arbaeen pilgrimage.

Methods

This descriptive qualitative study was
conducted from April to October 2023 in three
Iranian cities (Tehran, Qazvin, and Ilam), where
administrative and medical planning for
Arbaeen operations takes place. The study
population comprised seven experts, including
HSE managers, public health professionals,
crisis  response  specialists, and NGO
coordinators. Data were collected using three
primary tools: (1) a structured checklist for
literature review, (2) semi-structured interview
guides based on thematic research questions,
and (3) a Delphi-based questionnaire with a 5-
point Likert scale to validate sub-criteria.
Thematic analysis was employed using the
Attride-Stirling network model, involving three
levels of coding: basic themes, organizing
themes, and global themes. To validate
consensus among experts, the Delphi technigque
was conducted in two rounds. Sub-criteria with
a mean score > 3.5 were included. Data were
analyzed using SPSS V25, and descriptive
statistics (mean, SD) were calculated. The
threshold for statistical significance was set at P
<0.05.

Results

Through thematic analysis of literature
and expert interviews, 10 organizing themes
were identified: 1) climatic and environmental
conditions, 2) public health, 3) infrastructure
and logistics, 4) safety and security, 5) traffic
and transportation, 6) education and stakeholder
participation, 7) legal frameworks, 8) food
safety, 9) zoonotic and vector-borne diseases,
and 10) waste and environmental management.
These were further grouped into four global

(overarching) themes forming the pillars of the
HSE model: Risk and Crisis Management:
Addressing threats such as extreme weather,
unstable infrastructure, border insecurity, and
bioterrorism threats. Public Health and
Hygiene: Covering disease screening, access to
healthcare, water sanitation, and food safety
standards. Resource Provision: Involving
facilities such as mobile clinics, toilets, rest
areas, and transport services. Education and
Governance: Including trained personnel,
media campaigns, regulatory compliance, and
environmental stewardship. The operational
plan based on these themes followed the PDCA
cycle: Plan: Setting safety standards and
strategic goals. Do: Implement interventions
such as installing early warning systems, health
checkpoints, and waste stations. Check:
Monitoring through data collection on disease
prevalence, injury rates, and crowd density. Act:
Continuous improvement based on field reports
and stakeholder feedback. The Delphi analysis
demonstrated strong expert agreement on the
structure and content of the model (P = 0.008).
Suggestions were made to enhance cross-border
coordination and include more grassroots
NGOs in planning. External validation with
experts in Hajj operations confirmed the
model’s broader applicability (P = 0.015),
particularly for large-scale religious events with
similar risk profiles. The model’s practicality
was further tested through scenario simulations
and feedback sessions, highlighting its potential
to mitigate high-risk factors such as stampedes,
heat exhaustion, and sanitation-related
infections. Additionally, the inclusion of
behavioral and communication strategies within
the education component was seen as essential
in  building community resilience and
promoting safe practices among pilgrims.

Conclusion

This study introduces a scientifically
grounded, comprehensive HSE management
model for mass religious gatherings,
specifically designed for the unique context of
the Arbaeen pilgrimage. By integrating
thematic network analysis and the PDCA
planning framework, the model offers a
structured and adaptable approach to identifying
hazards, allocating resources, and engaging
stakeholders. The findings underscore the
importance of proactive and data-driven
planning to reduce risks, enhance public health
services, and manage environmental impacts
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