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Introduction: The Arbaeen Walk, as one of the world's largest religious mass gatherings, annual-
ly brings together millions of pilgrims under unique climatic, environmental, and demographic
conditions, consequently entailing a spectrum of health hazards, communicable diseases, phys-
ical injuries, and traffic-related incidents. Despite the expansion of health and relief services, a
considerable proportion of these risks can be mitigated through preventive interventions.

Aim: The present study was conducted to elucidate effective strategies for preventing diseases
and incidents during the Arbacen Walk from the perspectives of health professionals and pil-
grims.

Methods: This qualitative study employed a conventional content analysis approach and was
conducted in 2025. Participants comprised 31 individuals who were purposively selected with
maximum variation sampling; of these, 12 were health professionals, crisis management ex-
perts, and prehospital emergency personnel with prior service experience in the Arbaeen cere-
mony, and 19 were pilgrims with firsthand experience of the Walk. Data were gathered through
in-depth semi-structured interviews and analyzed using Grancheim and Lundman's content
analysis method with the assistance of MAXQDA software. To ensure data robustness, Lincoln
and Guba's trustworthiness criteria—namely credibility, transferability, confirmability, and de-
pendability—were meticulously observed.

Findings: Analysis of the interview data yielded four main themes and eleven subcategories. The
first theme, "Empowering Self-Care," emphasized the role of individual pilgrim preparedness
in preventing illnesses and injuries. Participants identified pre-travel physical readiness, foot
care, appropriate footwear, and adequate nutrition and hydration as pivotal self-care strate-
gies for maintaining health. The second theme, "Systematic Protective Shield," was primarily
raised by health professionals and underscored the necessity of multilingual public education



M)‘)b%){wwlwaﬁ

campaigns, health screening at entry points, and the identification of high-risk pilgrims. Ac-
cording to the experts, deficiencies in targeted training could lead to increased disease inci-
dence and emergency visits. The third theme, "Safe Environmental Engineering," emerged
from the shared perspectives of both pilgrims and professionals. Improving environmental in-
frastructure—including canopies, misting systems, adequate sanitation facilities, and the seg-
regation of pedestrian walkways from vehicular traffic—were identified as the most critical
measures for reducing heatstroke, infectious diseases, and traffic-related incidents. Finally, the
theme "The Gap between Awareness and Practice" was identified as the most significant barrier
to the implementation of preventive behaviors. Ignoring safety recommendations, a false sense
of security engendered by the presence of relief forces, and cultural and linguistic challenges in
health message dissemination were reported as the foremost obstacles to effective prevention.

Conclusion: Effective prevention of diseases and incidents during the Arbacen Walk necessitates
a multi-level, intersectoral approach that simultaneously focuses on enhancing pilgrim self-
care and reinforcing health system infrastructure and interventions. Designing evidence-based
educational campaigns, developing an integrated prevention protocol for relief and health orga-
nizations, and strengthening cross-cultural and multilingual communication can play a pivotal
role in enhancing pilgrim safety and health.

Keywords: Arbaeen, Disease Prevention, Incidents, Pilgrim Health, Prehospital Emergency,
Self-Care, Qualitative Study.
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Introduction: Given the annual increase in the number of pilgrims participating in the Arbaeen
and the complexity of the conditions at this massive gathering, identifying and managing
health risks is of particular importance. Effective planning for the prevention of and response
to incidents at such events requires access to comprehensive evidence on the types of risks and
the factors that affect them. This study aimed to map the main patterns of risks related to heat,
crowding, and trauma during the Arbaeen pilgrimage.

Methods: This scoping review was conducted using Arksey and O’Malley’s framework. A liter-
ature search was conducted in PubMed, Scopus, Web of Science, and Google Scholar -search
engine- in June 2026. The following key concepts, controlled vocabulary terms, and MeSH
terms were used: “Arbaeen”, “Mass gathering”, “Religious gathering”, “Pilgrimage”, “Risk
Assessment”, “Crowding”, “Trauma”, and “Heat Stroke”. Two reviewers independently
screened the records and charted the data. Disagreements were resolved through consultation

with a third reviewer.

Results: Out of 1562 retrieved studies, 21 met the inclusion criteria. Most studies were published
between 2019 and 2026 and were mainly conducted in Iran and Iraq. Four major classifications
including: (1) crowding-related risks, (2) environmental and heat-related risks, (3) trauma-re-
lated risks, and (4) preparedness and response capacity. High population density, weak crowd-
flow management, high temperature, dehydration, fatigue, direct sun exposure, foot injuries,
musculoskeletal problems, traffic incidents, limited prehospital capacity, insufficient surveil-
lance, and weak inter-organizational coordination were highlighted as the main risks.

Conclusion: The findings showed that the risk of incidents during the Arbaeen pilgrimage is
shaped by the interaction of human, environmental, infrastructural, and managerial factors.
Reducing the risk of incidents during the Arbaeen requires a systematic and preventive ap-
proach that simultaneously focuses on population management, environmental factor control,
infrastructure improvement, and emergency response capacity strengthening.

Keywords: Risk Assessment, Trauma, Arbaeen, Mass Gathering, Pilgrimage
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The Role of Community Health Nurses in Preventing Commu-

nicable Diseases During Mass Gatherings: Implications for the
Arbaeen Pilgrimage

Dr. Mansooreh Tajvidi , Department of Nursing, Ka.c., Islamic Azad University, Karaj,
Iran

Background: Mass gatherings such as the Arbaeen pilgrimage create conditions that facilitate
the transmission of communicable diseases due to overcrowding, prolonged interpersonal con-
tact, international travel, and shared facilities. Effective prevention and control measures are
essential to protect public health. Community health nurses play a pivotal role in health promo-
tion, infection prevention, disease surveillance, and early outbreak detection.

Objective: This review aimed to examine the contribution of community health nurses to com-
municable disease prevention during mass gatherings.

Methods: A narrative review was conducted using PubMed, Scopus, Web of Science, and World
Health Organization (WHO) resources. Relevant studies published between 2020 and 2025
were identified using the keywords “Mass Gathering,” “Community Health Nursing,” “Com-
municable Diseases,” “Infection Prevention,” and “Public Health.” Eligible studies were criti-
cally reviewed and synthesized.

Results: The findings identified four key domains of nursing contribution: health education and
promotion, infection prevention and control, syndromic surveillance, and early identification of
suspected infectious cases. Evidence suggests that nurse-led educational interventions improve
adherence to preventive behaviors, including hand hygiene and respiratory etiquette. Commu-
nity health nurses also contribute to monitoring disease trends, facilitating timely reporting, and
supporting public health responses. Recent studies have highlighted the value of digital sur-
veillance systems and coordinated public health strategies in strengthening infectious disease
preparedness during mass gatherings.

Conclusion: Community health nurses are essential in reducing communicable disease risks
during mass gatherings. Strengthening nursing competencies in health education, infection pre-
vention, and disease surveillance can enhance public health preparedness and improve health
outcomes during the Arbaeen pilgrimage and similar large-scale events.

Keywords: Community Health Nursing; Mass Gathering; Communicable Diseases; Infection
Prevention; Public Health; Arbaeen Pilgrimage
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Applications of Artificial Intelligence in Telemedicine for
Healthcare Delivery during the Arbaeen Pilgrimage

Elmira Yazdani', Zahra Farzanehgan'”
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ran, Iran

Background and Objective: Arbacen pilgrimage, as one of the world's largest annual mass
gatherings, is associated with numerous healthcare challenges, including infectious diseases,
heat-related issues, and crowd-induced injuries, and imposes excessive demands on healthcare
services, outstripping available capacities and resources. Telemedicine has been emerged as a
promising solution to overcome these challenges in resource-constrained conditions. Artificial
intelligence (AI) can enhance telemedicine, by enabling automated diagnostics, complication
prediction, and real-time decision support. This study aimed to review Al applications in tele-
medicine for healthcare delivery during the Arbaeen pilgrimage and similar mass gatherings.

Method: PubMed, ScienceDirect, Web of Science, and Google Scholar databases were searched
up to until June 2026 using different combinations of “Telemedicine” AND “Artificial intel-
ligence”, "Arbacen AND Telehealth”, and “Mass Gathering” AND “Telehealth” AND “Al”.
Articles not relevant to Telemedicine, Al, and the application of Al in telehealth were excluded,
along with non-English articles, reviews, letters to the editor, and conference papers. Abstracts
were screened for relevance to the clinical outcomes of the procedures. Finally, 29 relevant
articles were included in the study.

Findings: This review identified several applications of Al-enhanced telemedicine in pilgrimage
healthcare. Among the included studies, a substantial proportion focused on Al-powered pre-
dictive systems for forecasting disease outbreaks, heat stroke risk, and crowd-related injuries.
These studies generally reported high predictive performance and highlighted the potential of
machine learning models for early risk detection and preventive interventions. Another group of
studies evaluated Al-assisted diagnostic support systems in remote healthcare settings, demon-
strating promising accuracy in image-based clinical assessments and decision support during
teleconsultations. In addition, studies investigating the integration of Internet of Things (IoT)
technologies with Al algorithms for real-time monitoring of environmental conditions and pil-
grims' vital signs emphasized their usefulness in health surveillance and crowd management.
Several challenges associated with the implementation of Al-enhanced telemedicine in pilgrim-
age settings have also been reported. Considering these barriers, proposed solutions include
deploying edge-computing infrastructure to overcome connectivity limitations, establishing
unified data governance frameworks to ensure privacy and algorithmic fairness, developing
interoperable application programming interface )API ( for seamless integration with national
health information systems, and conducting large-scale field validation studies using real-world
pilgrimage data. Furthermore, targeted digital literacy programs for pilgrims before departure
and federated learning models for privacy-preserving data sharing are recommended as practi-
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cal strategies for sustainable large-scale adoption.

Conclusion: Al-enhanced telemedicine offers significant benefits for Arbaeen pilgrimage health-
care, including early risk prediction, remote diagnosis, and optimized resource allocation.
However, sustainable implementation requires strengthening digital infrastructure, establish-
ing unified regulatory frameworks, ensuring data privacy, and validating Al models with re-
al-world clinical data.

Keywords: Artificial Intelligence, Telemedicine, Mass Gathering, Arbaeen pilgrimage.
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Role of nurses in mass gathering health management

Dr. Mansooreh Tajvidi (Corresponding Author)

Department of Nursing, Ka.c., Islamic Azad University, Karaj, Iran

Background: Mass gatherings such as the Arbaeen pilgrimage pose significant public health
challenges due to population density, environmental stressors, and increased risk of infectious
disease transmission and trauma. Nurses, as the largest group of healthcare professionals, play
a central role in preparedness, response, and health management in such events.

Objective: This study aimed to synthesize recent evidence on the role of nurses in mass gathering
healthmanagement.

Methods: A narrative review was conducted using PubMed, Scopus, Web of Science, and WHO
databases. Keywords included Mass Gathering, Disaster Nursing, Emergency Nursing, and
Public Health Nursing. Studies published between 2020 and 2025 were included and critically
analyzed.

Results: Findings indicate that nursing roles in mass gatherings are classified into four main do-
mains: (1) health education and promotion, including infection prevention and health literacy
improvement; (2) triage and emergency care using standardized systems such as START and
ESI; (3) infectious disease surveillance and early outbreak detection through syndromic sur-
veillance systems; and (4) interprofessional coordination with emergency medical services and
disaster response teams. Evidence shows that trained nurses significantly improve patient out-
comes, reduce preventable mortality, and enhance system efficiency during mass gatherings.

Conclusion: Nurses are essential in managing health risks in mass gatherings such as the Ar-
baeen pilgrimage. Strengthening disaster nursing education, implementing standardized triage
systems, and enhancing surveillance strategies are critical to improving health outcomes and
reducing morbidity and mortality in such large-scale events.

Keywords: Disaster Nursing; Mass Gathering; Arbaeen; Triage; Public Health; Emergency
Nursing
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Nursing Challenges and Strategies in Rescue Operations During
Mass Gatherings: Implications for the Arbaeen Pilgrimage

Dr. Mansooreh Tajvidi

Department of Nursing, Ka.c., Islamic Azad University, Karaj, Iran

Background: Mass gatherings such as the Arbaeen pilgrimage present unique challenges for
emergency response systems due to high population density, environmental hazards, limited
access routes, and the potential for mass casualty incidents. Nurses play a pivotal role in pre-
hospital care, triage, and disaster response.

Objective: This review aimed to identify major nursing challenges and evidence-based strategies
for improving rescue operations during mass gatherings.

Methods: A narrative review was conducted using PubMed, Scopus, Web of Science, and WHO
resources. Relevant studies published between 2020 and 2025 were identified using the key-
words “Mass Gathering,” “Disaster Nursing,” “Emergency Medical Services,” “Prehospital
Care,” and “Rescue Operations.” Eligible studies were critically reviewed and synthesized.

Results: The findings revealed four major challenges affecting nursing performance during res-
cue operations: overcrowding and restricted access to casualties, shortages of disaster-trained
nursing personnel, communication and coordination difficulties among response teams, and
delayed patient evacuation. Evidence indicates that implementing standardized triage systems,
expanding disaster nursing education, utilizing mobile medical units, and strengthening inter-
professional collaboration significantly improve emergency response efficiency. Furthermore,
simulation-based disaster training and integrated communication systems enhance nurses’ pre-
paredness and decision-making during large-scale events.

Conclusion: Nurses are essential members of rescue and emergency response teams during mass
gatherings. Strengthening disaster preparedness competencies, promoting interdisciplinary
coordination, and expanding specialized disaster nursing training programs can improve the
effectiveness of rescue operations and reduce preventable morbidity and mortality during the
Arbaeen pilgrimage and similar mass gathering events.

Keywords: Disaster Nursing, Mass Gathering, Rescue Operations, Emergency Care, Arbaeen
Pilgrimage, Prehospital Care
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The Role of Community Health Nurses in Preventing Commu-

nicable Diseases During Mass Gatherings: Implications for the
Arbaeen Pilgrimage

Dr. Mansooreh Tajvidi

Department of Nursing, Ka.c., Islamic Azad University, Karaj, Iran

Background: Mass gatherings such as the Arbaeen pilgrimage create conditions that facilitate
the transmission of communicable diseases due to overcrowding, prolonged interpersonal con-
tact, international travel, and shared facilities. Effective prevention and control measures are
essential to protect public health. Community health nurses play a pivotal role in health promo-
tion, infection prevention, disease surveillance, and early outbreak detection.

Objective: This review aimed to examine the contribution of community health nurses to com-
municable disease prevention during mass gatherings.

Methods: A narrative review was conducted using PubMed, Scopus, Web of Science, and World
Health Organization (WHO) resources. Relevant studies published between 2020 and 2025
were identified using the keywords “Mass Gathering,” “Community Health Nursing,” “Com-
municable Diseases,” “Infection Prevention,” and “Public Health.” Eligible studies were criti-
cally reviewed and synthesized.

Results: The findings identified four key domains of nursing contribution: health education and
promotion, infection prevention and control, syndromic surveillance, and early identification of
suspected infectious cases. Evidence suggests that nurse-led educational interventions improve
adherence to preventive behaviors, including hand hygiene and respiratory etiquette. Commu-
nity health nurses also contribute to monitoring disease trends, facilitating timely reporting, and
supporting public health responses. Recent studies have highlighted the value of digital sur-
veillance systems and coordinated public health strategies in strengthening infectious disease
preparedness during mass gatherings.

Conclusion: Community health nurses are essential in reducing communicable disease risks
during mass gatherings. Strengthening nursing competencies in health education, infection pre-
vention, and disease surveillance can enhance public health preparedness and improve health
outcomes during the Arbaeen pilgrimage and similar large-scale events.

Keywords: Community Health Nursing; Mass Gathering; Communicable Diseases; Infection
Prevention; Public Health; Arbaeen Pilgrimage
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Artificial Intelligence Applications for Health Risk Prediction
and Emergency Response During the Arbaeen Pilgrimage: A
Narrative Review
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Background and Objective: The Arbaeen pilgrimage is among the world’s largest annual mass
gatherings that unites millions of pilgrims from various geographical and cultural backgrounds.
Crowd congestion, heat-related illnesses, infectious disease surveillance, coordination of emer-
gency response, and efficient resource allocation are challenges facing healthcare services
during such large-scale events. Recent advances in artificial intelligence (AI) have opened new
possibilities to enhance healthcare preparedness and operational effectiveness at mass gather-
ings. The objective of this work is to provide a review on potential applications of Al in pre-
dicting health risks, optimizing emergency responses and healthcare management during the
Arbaeen pilgrimage.

Search Method: A narrative review was done using PubMed, Scopus, Web of Science, Google
Scholar and regional data bases. Review of research articles 2015-2025 on artificial intelli-
gence, machine learning, predictive analytics, digital health technologies and mass gathering
medicine. Literature on healthcare management, emergency medical services, disease surveil-
lance, and crowd monitoring in large scale events was reviewed. Following screening and rele-
vance assessment, 28 studies were selected for inclusion in the final review.

Findings: The reviewed evidence suggested that health management during mass gatherings
could benefit considerably from Al-based technologies. Machine learning algorithms have
demonstrated promising capabilities in estimating crowd density, recognizing high-risk areas,
predicting healthcare demand and identifying potential disease outbreaks through real-time data
analysis. Al-powered surveillance tools can help in early detection of clusters of heat-related
illnesses, dehydration and infectious diseases among pilgrims. Intelligent decision support sys-
tems can also be used to optimize the dispatch of ambulances, routing of emergency medical
services and distribution of healthcare resources according to dynamic crowd conditions. Sever-
al studies have also observed the efficacy of wearable health monitoring devices along with Al
algorithms in the detection of abnormal physiological parameters and early warning signals for
medical intervention. Al-enabled chatbots and multilingual virtual assistants can provide health
education, self-care and navigation assistance to pilgrims, which can reduce unnecessary health
care utilization and improve access to reliable information. Artificial intelligence along with
geographic information systems and mobile health platforms can improve situational awareness
and support evidence-based decision making for large religious gatherings.
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Conclusion: Al has huge potential to transform healthcare delivery and emergency preparedness
during the Arbaeen pilgrimage. Al predictive analytics, smart surveillance systems and digital
decision-support tools can improve healthcare efficiency, emergency response capabilities and
reduce health-related risks for pilgrims. Future research should focus on designing and evaluat-
ing context-specific Al solutions towards effectiveness in the unique operational setting of the
Arbaeen mass gathering.

Keywords: Artificial Intelligence; Arbaeen Pilgrimage; Mass Gatherings; Emergency Medical
Services; Predictive Analytics; Digital Health.
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Role of nurses in mass gathering health management

Dr. Mansooreh Tajvidi (Corresponding Author)

Department of Nursing, Ka.c., Islamic Azad University, Karaj, Iran

Background: Mass gatherings such as the Arbaeen pilgrimage pose significant public health
challenges due to population density, environmental stressors, and increased risk of infectious
disease transmission and trauma. Nurses, as the largest group of healthcare professionals, play
a central role in preparedness, response, and health management in such events.

Objective: This study aimed to synthesize recent evidence on the role of nurses in mass gathering
health management.

Methods: A narrative review was conducted using PubMed, Scopus, Web of Science, and WHO
databases. Keywords included Mass Gathering, Disaster Nursing, Emergency Nursing, and
Public Health Nursing. Studies published between 2020 and 2025 were included and critically
analyzed.

Results: Findings indicate that nursing roles in mass gatherings are classified into four main do-
mains: (1) health education and promotion, including infection prevention and health literacy
improvement; (2) triage and emergency care using standardized systems such as START and
ESI; (3) infectious disease surveillance and early outbreak detection through syndromic sur-
veillance systems; and (4) interprofessional coordination with emergency medical services and
disaster response teams. Evidence shows that trained nurses significantly improve patient out-
comes, reduce preventable mortality, and enhance system efficiency during mass gatherings.

Conclusion: Nurses are essential in managing health risks in mass gatherings such as the Ar-
bacen pilgrimage. Strengthening disaster nursing education, implementing standardized triage
systems, and enhancing surveillance strategies are critical to improving health outcomes and
reducing morbidity and mortality in such large-scale events.

Keywords: Disaster Nursing; Mass Gathering; Arbaeen; Triage; Public Health; Emergency
Nursing
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Nurse-Led Digital Preparedness for Families in the Arbaeen
Mass Gathering: A Mobile Health Education Model for Child
Safety and Early Risk Detection

Atefeh Shamsi', Akram Parandeh?
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versity of Medical Sciences, Tehran, Iran

Introduction: Families participating in the Arbaeen pilgrimage may face health risks related to
crowding, long-distance walking, heat exposure, food and water safety, transportation, fatigue,
and limited access to timely pediatric guidance. Children are particularly vulnerable because
they depend on caregivers for hydration, nutrition, hygiene, protection, symptom recognition,
and care-seeking decisions.

AIM: This review aimed to propose a nurse-led mobile health education model for improving
child safety and early risk detection among families attending the Arbaeen mass gathering.

Methods: A structured narrative review and model-development approach was used. Evidence
was synthesized from literature on mass-gathering medicine, Arbaeen health risks, pediatric
nursing, digital health education, family-centered care, health literacy, early warning signs,
triage, referral, and emergency preparedness. Search concepts included Arbaeen pilgrimage,
mass gathering, mobile health, digital health education, nursing, children, family preparedness,
risk detection, and health literacy.

Findings: The proposed model includes five interconnected components. First, pre-event digital
education delivers short nurse-designed messages on hydration, sun protection, safe food and
water consumption, hand hygiene, appropriate footwear, child supervision, medication prepa-
ration, and danger-sign recognition. Second, child-specific risk checklists help caregivers iden-
tify early signs of dehydration, heat stress, fever, diarrhea, vomiting, respiratory symptoms,
allergic reactions, fatigue, injury, skin problems, and altered consciousness. Third, real-time
mobile guidance uses messages, infographics, short videos, and reminders to support caregiver
decision-making during walking, rest, meals, transportation, and hot hours. Fourth, risk-based
referral prompts guide families on when to stop walking, monitor the child, visit medical sta-
tions, or seek emergency services. Fifth, post-event follow-up education supports monitoring
of persistent fever, diarrhea, respiratory symptoms, wounds, fatigue, and chronic disease-relat-
ed concerns after returning home.

Results: A nurse-led mobile health education model can strengthen family preparedness and sup-
port early recognition of child health risks during Arbaeen. By delivering simple, timely, cultur-
ally appropriate, and child-specific guidance, digital nursing interventions may reduce delayed
referral, improve caregiver decision-making, and support safer participation of children in mass
religious gatherings. Future studies should evaluate feasibility, acceptability, usability, and ef-
fectiveness of this model in real pilgrimage settings.

Keywords: Arbaeen; Mobile Health; Pediatric Nursing; Child Safety; Risk Detection
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Identification of Factors Affecting Health Service and Emer-
gency Medical Referral During the Arbaeen Pilgrimage from a
Resilience Perspective: A Qualitative Study
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*Corresponding author: Mohsen Aminizadeh

Background and Objective: The Arbaeen pilgrimage, as one of the world's largest religious
mass gatherings, is associated with a substantial increase in demand for healthcare and emer-
gency medical services. An effective referral system plays a critical role in maintaining service
continuity and enhancing health system resilience under such conditions. This study aimed to
identify and analyze the factors affecting health service and emergency medical referrals during
the Arbaeen pilgrimage from a resilience perspective.

Materials and Methods: This qualitative study used a conventional content analysis approach.
Participants included physicians, nurses, emergency medical technicians, relief workers, and
health managers with experience in providing healthcare services during the Arbaeen pilgrim-
age. They were selected through purposive sampling. Data were collected through in-depth
semi-structured interviews and analyzed concurrently using the Graneheim and Lundman con-
tent analysis method. Trustworthiness of the findings was ensured through the criteria of credi-
bility, dependability, confirmability, and transferability proposed by Lincoln and Guba.

Findings: Data analysis yielded three main categories and ten subcategories. The “Organization-
al and Managerial Factors” category included inter-organizational coordination, policy-making
and operational planning, crowd and queue management, and a multi-level referral system.
The category of “Technical and Infrastructural Factors” encompassed access to diagnostic and
therapeutic equipment and facilities, information and electronic registration systems, and the
physical infrastructure of referral centers. The “Human and Communication Factors” category
encompassed workforce training and capacity building, communication and cultural competen-
cies, and effective interaction between healthcare providers and pilgrims. The findings indicat-
ed that the interactions among these factors significantly influenced the timeliness, accuracy,
and effectiveness of the referral process and, consequently, contributed to the resilience of
healthcare services during the Arbaeen pilgrimage.

Conclusion: Strengthening intersectoral coordination, developing technical infrastructures, and
enhancing human resource capacities can improve referral processes and increase health sys-
tem resilience during the Arbaeen pilgrimage. The findings of this study may provide a basis
for planning and designing effective interventions to improve healthcare service management
during religious mass gatherings.

Keywords: Health Service Referral, Emergency Medical Services, Health System Resilience,
Mass Gatherings, Arbaeen Pilgrimage
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The Role of Hygiene in Mass Gatherings — A Systematic Review
of Microbial Threats, Antimicrobial Resistance, and Environ-
mental Contamination

Atieh Yaghoubi'**

!Antimicrobial Resistance Research Centre, Mashhad University of Medical Sciences, Mashhad,
Iran

“Department of Microbiology and Virology, Faculty of Medicine, Mashhad University of Medi-
cal Sciences, Mashhad, Iran.

Background: Mass gatherings (MGs), including religious pilgrimages, create conditions condu-
cive to the transmission of infectious diseases and antimicrobial-resistant (AMR) organisms.
Despite existing public health measures, the specific role of hygiene in mitigating microbial
threats remains incompletely synthesized. This systematic review aims to evaluate the microbi-
ological evidence regarding pathogen transmission, AMR emergence, and environmental con-
tamination during MGs.

Methods: A systematic search was conducted in PubMed/MEDLINE, Scopus, and Embase
(2020-2025) following PRISMA 2020 guidelines. Studies reporting original microbiological
data (bacterial, viral, or resistance genes) from defined MGs were included. Quality assessment
was performed using the Newcastle-Ottawa Scale.

Results: Of 5,559 initial records, 44 studies met the inclusion criteria, with 36 focusing on the
Arbaeen pilgrimage. The most frequently identified pathogens were influenza (30.8% of out-
breaks), measles (23.1%), and Neisseria meningitidis (15.4%). Regarding AMR, significant
increases in carriage of ESBL-producing Escherichia coli (from 3.9% to 14%; p=0.008) and
Klebsiella pneumoniae were documented post-Hajj. Environmental surveillance studies detect-
ed SARS-CoV-2 RNA in wastewater before clinical cases were detected, as well as Staphylo-
coccus and Bacillus species on surfaces.

Conclusion: Strong evidence supports the transmission of respiratory pathogens and AMR or-
ganisms during MGs. Wastewater-based epidemiology emerges as an effective early warning
tool. However, study quality is moderate to low, and heterogeneity limits the meta-analysis.
Multi-layered hygiene interventions, including vaccination, mask-wearing, and environmental
monitoring, are essential for future MG planning.

Keywords: Hygiene; Mass Gatherings; Microbial; Antimicrobial Resistance
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view and Proposed Integrated Public Health Framework for the
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1.Preventive Medicine and Public Health Research Center, Psychosocial Health Research Insti-
tute, Department of Community and Family Medicine, School of Medicine, Iran University of
Medical Sciences, Tehran, Iran

2.Department of Artificial Intelligence in Medicine, Faculty of Advanced Technologies in Med-
icine, Iran University of Medical Sciences, Tehran, Iran. 2Breast Cancer Research Center, Iran
University of Medical Sciences (IUMS), Tehran, Iran.

Background and Objective: Mass gatherings create complex public health challenges due to
high population density, dynamic crowd movements, environmental exposures, and increased
risk of infectious disease transmission. The Arbaeen pilgrimage, as one of the largest annual
religious mass gatherings worldwide, involves unique operational and epidemiological condi-
tions, including prolonged walking routes, temporary healthcare infrastructures, and rapidly
changing crowd distributions. Artificial intelligence (Al) has emerged as a promising approach
for strengthening surveillance, risk prediction, and emergency response in mass gathering en-
vironments. This study aimed to review current applications of Al in mass gathering health
management and to develop an integrated Al-enabled public health framework tailored to the
Arbaeen pilgrimage.

Method: A structured scoping review was conducted in 2026 at Iran University of Medical Sci-
ences, Tehran, Iran. Relevant studies were identified through searches of PubMed, Scopus,
Web of Science, IEEE Xplore, and Google Scholar using combinations of keywords related
to artificial intelligence, machine learning, crowd surveillance, epidemiology, emergency pre-
paredness, and mass gatherings. Studies addressing Al-based applications in mass gathering
health, surveillance, prediction, or emergency management were included. Twenty eligible
studies were analyzed using thematic synthesis and function-level classification of Al appli-
cations.

Findings: The reviewed studies demonstrated that Al applications in mass gathering health have
mainly focused on three functional domains: detection and surveillance, prediction and fore-
casting, and response optimization. The majority of studies were concentrated on detection-ori-
ented applications, particularly real-time crowd monitoring, crowd density estimation, abnor-
mal behavior recognition, and spatial risk identification. Deep learning approaches, including
convolutional neural networks (CNNs), graph-based neural networks, and skeleton-based mod-
els, were commonly applied for extracting crowd-related risk patterns from surveillance data.
Predictive applications included machine learning and time-series models such as Long Short-
Term Memory (LSTM), ARIMA, and other forecasting approaches for estimating infectious
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disease trends, healthcare demand, and crowd congestion patterns. However, these predictive
systems were generally developed as independent analytical models with limited connection
to operational public health decision-making. Response-oriented applications, including emer-
gency medical service (EMS) optimization and clinical decision-support systems, represented
the least developed area. Most available approaches remained simulation-based and lacked
real-world deployment in complex mass gathering settings. Overall, the evidence revealed a
major gap in the integration of Al components, with limited systems connecting real-time de-
tection, predictive intelligence, and adaptive response mechanisms. Based on these findings,
an integrated framework for Arbacen was proposed consisting of multimodal surveillance, pre-
dictive public health intelligence, adaptive response support, and a continuous feedback-based
operational cycle.

Conclusion: Current Al applications in mass gatherings demonstrate considerable potential for
improving public health preparedness; however, existing evidence remains fragmented and
focused mainly on isolated technical solutions. An integrated Al-enabled framework adapted
to the specific characteristics of the Arbaeen pilgrimage may support early risk identification,
proactive resource allocation, and coordinated emergency response. Future research should
prioritize field-based implementation, interoperability between health and operational systems,
and context-specific Al solutions for large-scale religious gatherings.

Key Words: Artificial Intelligence; Mass Gatherings; Arbaeen Pilgrimage; Public Health Sur-
veillance; Emergency Preparedness
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Epidemiological Management of Communicable Diseases in
Mass Gatherings: A Systematic Review of the Arbaeen Pilgrim-
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! Student Research Committee, Shahid Sadoughi University of Medical Sciences, Yazd, Iran

2 Assistant Professor, Department of Environmental Health Engineering, School of Public Health,
Shahid Sadoughi University of Medical Sciences, Yazd, Iran

Background: The Arbaeen pilgrimage, as one of the largest religious mass gatherings world-
wide, annually brings together millions of pilgrims from different countries. High population
density, extensive movement of pilgrims, climatic conditions, and limitations in some health
infrastructures increase the risk of communicable disease transmission. Therefore, epidemio-
logical management and the implementation of effective infection control measures are among
the most important strategies for protecting pilgrims’ health and preventing disease outbreaks
during this large-scale gathering.

Objective:This study aimed to review the available evidence on the epidemiological manage-
ment of communicable diseases and to evaluate the effectiveness of infection control strategies
during the Arbaeen pilgrimage and their role in reducing communicable disease transmission.

Search Methods: This evidence-based systematic review examined studies related to the epide-
miological management of communicable diseases and infection control in mass gatherings,
epidemics, and pandemics, with a focus on the Arbaeen pilgrimage. Relevant studies published
between 2010 and 2025 were identified using predefined keywords. Of the 40 retrieved articles,
9 studies met the inclusion criteria and were selected according to the PRISMA guidelines. The
extracted data were analyzed using SPSS version 2022.

Findings: The findings indicated that the implementation of epidemiological management and
infection control strategies had a significant effect on reducing communicable disease trans-
mission during the Arbaeen pilgrimage (p<0.001). Respiratory infections were the most com-
monly reported illnesses among pilgrims (r=0.8), and older adults and children showed the
greatest susceptibility to infectious diseases (p=0.002). Approximately 71% of pilgrims experi-
enced respiratory illnesses, predominantly common colds, while 51% reported musculoskeletal
disorders and 9% reported cardiovascular conditions. Furthermore, a study conducted among
approximately 600 Iranian university pilgrims in 2022 found that nearly 40% (220 individu-
als) developed respiratory infections. Evidence demonstrated that adherence to personal hy-
giene practices and the use of personal protective equipment (PPE) reduced both the disease
burden and the associated costs of communicable diseases. During the COVID-19 pandemic,
widespread use of PPE was also significantly associated with lower infection rates (p<0.001).
Moreover, each 1°C increase in ambient temperature was associated with a 0.86% decrease in
cumulative infections (p=0.002). Considering the climatic conditions in Iraq and the potential
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transmission of infectious bioaerosols over distances of up to 1.8 meters, the use of PPE and
adherence to preventive measures are of particular importance.

Conclusion: The findings of this study demonstrate that effective epidemiological management
and the implementation of infection control programs play a critical role in protecting pilgrims’
health and reducing communicable disease transmission during the Arbaeen pilgrimage. The
use of personal protective equipment, adherence to personal hygiene practices, and implemen-
tation of simple preventive measures are among the most effective strategies for controlling
communicable diseases during this large-scale religious gathering.

Keywords: Infection Control, Communicable Diseases, Arbaeen Pilgrimage, Pilgrims, Epide-
miological Management
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abad, Iran

2Department of Epidemiology and Biostatistics, School of Health, Isfahan University of Medical
Sciences, Isfahan, Iran

3Department of Internal Medicine, School of Medicine, Lorestan University of Medical Scienc-
es, Khorramabad, Iran

4Department of Psychology, Faculty of Literature and Humanities, Lorestan University, Khor-
ramabad, Iran

5(Corresponding Author) Social Determinants of Health Research Center, Lorestan University of
Medical Sciences, Khorramabad, Iran

Background: Arbaeen is one of the largest annual religious mass gatherings worldwide, attract-
ing millions of pilgrims from different countries. The combination of overcrowding, prolonged
travel, environmental exposures, and intense interpersonal interactions increases the risk of
infectious disease transmission. This systematic review aimed to evaluate the spectrum of in-
fectious diseases among Arbaeen pilgrims and identify associated risk factors, public health
challenges, and preventive strategies.

Methods: A systematic literature search was conducted in PubMed, Scopus, Web of Science,
and Google Scholar search engine on June 2026. The following key concepts, controlled vo-
cabulary terms, and MeSH terms were used: “infectious diseases”, “communicable diseases”,
“gastrointestinal infections”, “health risks”, “Arbaeen”, “pilgrimage”, and “mass gatherings”.
Two authors independently conducted study selection and data extraction. The quality of in-
cluded studies was assessed using the Mixed Methods Appraisal Tool and the Joanna Briggs
Institute critical appraisal checklist. Only studies that were specifically related to Arbaeen were

reviewed.

Findings: Nine studies were identified. Most studies were cross-sectional. Respiratory infec-
tions were the most frequently reported communicable diseases among Arbaeen pilgrims, with
cough, rhinorrhea, and acute respiratory symptoms accounting for the majority of reported
health complaints. Gastrointestinal infections, particularly diarrheal diseases associated with
enteric bacterial pathogens, represented the second most common disease category. Key risk
factors included overcrowding, close interpersonal contact, inadequate sanitation facilities,
poor hand hygiene, consumption of potentially contaminated food and water, and environ-
mental dust exposure. Challenges identified across studies included insufficient disease sur-
veillance, limited hygiene infrastructure, operational constraints in healthcare delivery, and
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difficulties in coordinating preventive measures across pilgrimage routes.

Conclusions: Infectious diseases remain a significant public health concern during the Arbaeen
pilgrimage. Strengthening surveillance systems, improving environmental and sanitation con-
ditions, promoting preventive health behaviors, and enhancing health-system preparedness are
essential for minimizing disease transmission and safeguarding the health of pilgrims during
future mass gatherings.

Keywords: Arbaeen, Infectious Diseases, Communicable Diseases, Mass Gatherings, Public
Health, Risks.
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Background: Particulate matter, is a growing public health concern in mass gatherings (MGs)
like Hajj, Umrah, and Arbaeen. Exposure to airborne particles measuring less than 2.5 - in
aerodynamic diameter, is associated with an increased risk of diseases. This review aimed to
synthesize evidence on environmental health risks associated with exposure to particulate mat-
ter (PM, and PM, ) in religious mass gatherings.

Methods: A systematic literature search was conducted in PubMed, Scopus, Web of Science, and
Google Scholar search engine on June 2026. The following key concepts, controlled vocabu-
lary terms, and MeSH terms were used: “Mass Gathering®*,” “Hajj,” “Pilgrimage”, “Arbaeen”,
“Air Pollution”, “PM,/”, “PM,”, “Air Quality” and “Particulate Matter”. Two independent
researchers screened, selected, and extracted the data. The quality of included studies was as-
sessed using the Mixed Methods Appraisal Tool and the Joanna Briggs Institute critical ap-
praisal checklist. Only studies that were specifically related to religious mass gatherings were

reviewed.

Finding: 16 studies were identified. Most studies were cross-sectional. The included studies con-
sistently demonstrated elevated concentrations of particulate matter during pilgrimage seasons.
Reported PM, and PM, ; levels frequently exceeding WHO air quality guidelines. Gaseous
pollutants including NO, CO, and Os showed strong temporal and spatial variability linked
to traffic density, fossil fuel combustion. Studies consistently demonstrated increased risks of
respiratory and cardiovascular morbidity during pilgrimage periods. Also, reported genotoxic
and carcinogenic characteristic for PM . Biomarker studies demonstrated rapid changes in
oxidative stress. Extreme crowd density, prolonged outdoor exposure, traffic and high transpor-
tation emissions support the transferability of findings across religious mass gatherings.

Conclusion: Ambient air can be a potential source for exposure to PM,  and PM, . Implementa-
tion of integrated air quality monitoring systems, prediction based on machine learning meth-
ods, and intelligent traffic systems are recommended to reduce health risks during Mega-events.

Keywords: Mass gathering, Hajj, Arbaeen, Air pollution, PM, ;, PM, | Risks
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Artificial Intelligence for Early Detection of Physical and Psy-

chological Health Risks Among Arbaeen Pilgrims

Seyed Mohammad Salehi-Behbahani' , Erfan Joudaki-Rad!, Soheila Sedaghat', Ehsan
Moradi-joo!

'Abadan University of Medical Sciences, Abadan, Iran

Background and Objective: The Arbaeen pilgrimage is one of the world's largest annual mass
gatherings, exposing millions of pilgrims to various physical and psychological health risks.
Early identification of high-risk individuals is essential for timely intervention and efficient
allocation of healthcare resources. Artificial intelligence (AI) has demonstrated considerable
potential in predictive healthcare by integrating clinical, environmental, and behavioral data.
This study aimed to evaluate the potential of an Al-based model for the early detection of phys-
ical and psychological health risks among Arbaeen pilgrims.

Materials and Methods: A simulation-based original study was conducted using a synthetic
dataset developed from published evidence in mass gathering medicine, syndromic surveil-
lance, digital health, and Al-assisted risk prediction. The simulated dataset included 12,000
virtual pilgrims and incorporated demographic characteristics, medical history, vital signs,
walking distance, daily physical activity, environmental temperature, hydration status, sleep
duration, self-reported stress level, and previous mental health history. Supervised machine
learning algorithms were trained to classify pilgrims into low-, moderate-, and high-risk groups
for developing physical or psychological health problems. Model performance was evaluated
using simulated validation datasets.

Findings: The proposed Al model achieved an overall prediction accuracy of 92.8%, with a
sensitivity of 94.5% and specificity of 91.2% for identifying high-risk pilgrims. The mod-
el correctly detected 89.7% of simulated heat-related illnesses, 93.4% of dehydration cases,
and 90.6% of musculoskeletal injury risks before clinical deterioration. For psychological
outcomes, the model identified pilgrims at increased risk of acute stress and anxiety with an
accuracy of 91.5%, allowing early referral for supportive interventions. Integration of environ-
mental variables, walking duration, sleep quality, and self-reported stress improved prediction
performance by 18% compared with models based solely on clinical variables. Risk stratifica-
tion also enabled prioritization of healthcare services, resulting in a simulated 29% reduction
in unnecessary referrals and a 26% improvement in the allocation of medical resources during
peak pilgrimage periods.

Conclusion: Artificial intelligence has substantial potential to support the early identification of
both physical and psychological health risks during the Arbaeen pilgrimage. Al-assisted risk
prediction may enhance preventive healthcare, optimize healthcare resource utilization, and
strengthen health system preparedness for large-scale religious mass gatherings. Future pro-
spective studies using real-world clinical data are recommended to validate the proposed model
and assess its effectiveness in operational settings.

Keywords: Artificial Intelligence, Arbaeen Pilgrimage, Early Risk Detection, Mental Health,
Physical Health.
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Pattern of Physical and Mental Health Needs Among Arbaeen
Pilgrims: An Observational Study of Visits to Martyr Qasem
Soleimani Border Hospital, Shalamcheh, Iran, 2025

Mohammad Sadegh Aghili' ,Raziech Mohammadzadeh', Erfan Joudaki Rad!, Hadi Ka-
zemi!, Khadijeh Morad Beigi'

'Abadan University of Medical Sciences, Abadan, Iran

Background and Objective: Arbacen Hussaini is one of the largest religious mass gatherings in
the world, attracting millions of pilgrims annually through the land borders of Iran and Iraq. High
population density, hot climatic conditions, prolonged walking, and limited access to healthcare
services may adversely affect the physical and mental health of pilgrims. Despite the significance
of this issue, comprehensive information regarding the pattern of physical and psychological
health needs among pilgrims attending border healthcare facilities remains limited. This study
aimed to investigate the pattern of physical and mental health needs among Arbaeen pilgrims
referred to Martyr Qasem Soleimani Border Hospital in Shalamcheh during Arbaeen 2025.

Materials and Methods: This descriptive cross-sectional observational study was conducted on
all Arbaeen pilgrims who visited Shalamcheh Border Hospital during the 2025 Arbaeen service
period. Data were collected using physical health complaint checklists, psychological obser-
vation forms, clinical records, and daily statistics of hospital visits. Variables included age,
gender, type of physical complaint, psychological symptoms, healthcare services received, and
patient outcomes (discharge or referral). Data were analyzed using descriptive statistics and
appropriate analytical tests in SPSS version 26.

Findings: A total of 8,462 pilgrim visits were analyzed. The mean age of participants was 41.8
+ 15.6 years, and 61.3% were male. The most common physical health problems were severe
fatigue and dehydration (32.7%), musculoskeletal pain (28.4%), foot blisters and skin injuries
(14.9%), gastrointestinal disorders (10.8%), and heat-related illnesses (6.5%). Regarding mental
health, 24.6% of pilgrims exhibited at least one psychological symptom. Anxiety and restlessness
(12.8%), severe fatigue accompanied by psychosomatic manifestations (7.4%), and sleep distur-
bances or irritability (4.4%) were the most frequently observed conditions. Elderly pilgrims and
individuals with chronic diseases required significantly more healthcare interventions than other
groups (P<0.05). The highest number of visits occurred during the three days preceding Arbaeen.

Conclusion: The findings indicate that the majority of pilgrims’ health needs at the Shalamcheh
border were related to preventable conditions such as fatigue, dehydration, musculoskeletal
disorders, and psychological distress. Strengthening pre-travel health education, expanding
psychological support services, improving access to hydration and rest facilities, and imple-
menting targeted interventions for vulnerable groups may enhance the quality and effectiveness
of healthcare services during Arbacen mass gatherings.

Key Words: Arbaeen, Pilgrims, Physical Health, Mental Health, Shalamcheh Border Hospital,
Mass Gatherings



Slre e :

Oﬁ)‘)b%mw‘wbﬁ

At

Developing a Comprehensive '"Pharmaco-Nursing' Model for
Smart Management of Skin Lesions and Lower Extremity Trau-
ma; A Novel Approach to Enhancing Health Resilience in Ar-
baeen Mass Gatherings

Zakiyeh Ashrafzadeh'

' BSc in Nursing, Birjand University of Medical Sciences, Hazrat Rasool Hospital of Ferdows,
South Khorasan, Iran.

Introduction: The Arbacen pilgrimage is one of the world's largest mass gatherings. Prolonged
walking frequently results in skin blisters, foot wounds, and lower extremity trauma, increasing
the demand for rapid, effective, and standardized healthcare services.

Objective: To introduce a practical Pharmaco-Nursing protocol for improving the management
of skin lesions and lower extremity trauma during Arbaeen mass gatherings.

Method: Based on clinical experiences at Hazrat Rasool Hospital, a three-stage intervention
model

was designed:

1. Local pharmacological management using anti-inflammatory compounds.

2. Innovative dressing techniques to reduce friction.

3. Rapid screening for high-risk pilgrims (diabetic/circulatory disorders).

Findings: Preliminary evaluations suggest that this combined model can reduce follow-up vis-
its due to pain and infection by up to 45%. Replacing unnecessary systemic antibiotics with

specialized topical compounds leads to fewer side effects and significant savings in limited
pharmaceutical resources.

Conclusion: The Pharmaco-Nursing model enhances the efficiency of healthcare providers in
challenging environments and prevents therapeutic confusion by providing a unified protocol,
marking a significant step toward improving public health in mass gatherings.

Keywords: Arbacen Pilgrimage, Nursing Care, Pharmaceutical Management, Skin Blisters,
Pharmaco-Nursing.
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Background: The Arbaeen pilgrimage is recognized as the largest annual religious gathering in
the world, attracting more than 20 million pilgrims from over 80 countries. Such mass gather-
ings are associated with numerous health challenges, including fatigue, dehydration, environ-
mental exposure, communicable diseases, overcrowding, and psychological stress. In addition
to preserving physical health, maintaining the spiritual and ethical dimensions of pilgrimage
is essential for achieving the broader objectives of religious travel. Persian Medicine contains
valuable recommendations regarding health preservation during travel, while Islamic ethical
and spiritual sources provide guidance on appropriate conduct and spiritual preparation for
pilgrims.

Objective: This study aimed to identify, extract, and integrate travel-related health preserva-
tion measures from authoritative Persian Medicine sources with spiritual and ethical teachings
derived from Islamic literature in order to develop a practical and holistic framework for the
Arbaeen pilgrimage and other religious journeys.

Methods: This qualitative study was conducted using document analysis and qualitative content
analysis of selected classical texts. Major sources of Persian Medicine, including Ghanoon
dar Teb, Zakhirech Kharazmshahi, Aghraz al-Tebbiyah va al-Mabahes al-Alaiyah, Khulasat
al-Hekmah, Tksir Azam, and Teb Akbari, were reviewed to identify recommendations related to
travel health preservation. Additionally, spiritual and ethical teachings concerning travel were
extracted from selected Islamic sources, including Mafatih al-Hayat, Adab-e Safar, and trav-
el-related supplications and practices attributed to Sayyid ibn Tawus. The extracted concepts
were coded, categorized, and analyzed to identify major themes and practical recommendations
relevant to collective religious travel.

Results: The analysis revealed two complementary domains of recommendations. The first do-
main consisted of health preservation measures derived from Persian Medicine. Major themes
included moderation in food intake, avoidance of heavy and difficult-to-digest foods, proper
regulation of water consumption, attention to dietary timing, maintenance of personal hygiene,
protection against dust and environmental pollutants, foot care, appropriate clothing, and se-
lection of suitable accommodation with adequate ventilation and healthy environmental con-
ditions.

The second domain involved spiritual and ethical travel etiquette. Key themes included sincerity



Oﬁ)‘ )b ‘:«wm ‘_;w‘ [ D)i's /TJU-’_',._#'_‘
St

of intention, remembrance of God, prayer before and during travel, patience and tolerance in
collective journeys, avoidance of conflict and quarrels, cooperation and companionship with
fellow travelers, observance of personal and communal cleanliness, avoidance of wastefulness,
and continuous spiritual self-reflection throughout the pilgrimage.

Comparative analysis demonstrated a complementary relationship between physical health pres-
ervation measures and spiritual-ethical teachings. Together, these recommendations form an in-
tegrated framework addressing physical well-being, psychological resilience, social harmony,
and spiritual development during large-scale religious gatherings.

Conclusion: The integration of Persian Medicine recommendations with Islamic spiritual and
ethical travel teachings provides a comprehensive and culturally appropriate framework for the
Arbaeen pilgrimage. This holistic model may contribute to promoting pilgrims’ physical health,
psychological well-being, social responsibility, and spiritual enrichment during mass religious
gatherings. Furthermore, the findings may serve as a basis for developing evidence-informed
educational programs, health promotion strategies, and pilgrimage guidelines for Arbaeen and
similar religious events.

Keywords: Arbacen Pilgrimage; Persian Medicine; Health Preservation; Travel Etiquette; Spiri-
tual Health; Religious Pilgrimage; Mass Gatherings
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Chemical agents use in terrorist events, an area of public health
in mass gatherings

Mohammad Ali Tavakoli, Babak Salahshour, Maryam Akhgari*

Legal Medicine Research Center, Legal Medicine Organization, Tehran, Iran

Background and Objective: Chemical terrorism happens when toxic chemical substances are
used to adversely affect, injure or kill their targets. Chemical substances are utilized to injure
participants in some mass gatherings.

Search Method: literature review was conducted on Pubmed, Scopus, and Google scholar bibli-
ographical databases with special focus on the following terms: terroristic attacks, mass gath-
erings and toxicity during 2016-2026.

Findings: There are reports that many drugs and substances are used to incapacitate victims in
terroristic attacks. Toxic agents that can cause injury or death are classified as nerve agents
(sarin, novichok, VX), vesicants (sulfur mustard), pulmonary agents (phosgene and chlorine
gas) and hydrogen cyanide as blood agent. Also, many drugs such as CNS depressants (opi-
oids, like fentanyl), CNS stimulants (amphetamine type stimulants) and deliriants (BZ, agent
15) may be used as incapacitating agents.

Conclusion: Chemical attacks remain a main topic in mass gatherings and are clearly an area
of public health issues that should be considered. Early recognition of poisoning is critical for
reducing mortality and morbidity in exposed population.

Key words: Chemical terrorism, Mass gatherings, Incapacitating agents
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The Role of Infection Control Interventions in Preventing Com-

municable Diseases During Mass Gatherings

Somayeh Ghasemi', Masoomeh Babaei', Tayebeh Godini', Saeideh Varmazyar', Soraya
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Introduction: Mass gatherings such as the Arbaeen pilgrimage due to high population density,
extensive movement of pilgrims and variable environmental conditions can create an increased
risk for the transmission of communicable diseases. Implementing effective infection control
interventions is one of the most important strategies for reducing disease transmission and
safeguarding the health of participants in such large scale events.

Aim: This study aimed to describe the role of infection control interventions in preventing com-
municable diseases in mass gatherings with a focus on the Arbaeen pilgrimage.

Methods: A systematic search was conducted in PubMed, Scopus, Web of Science and Google
Scholar using terms like Arbaeen, mass gathering and infection control. Articles from the past
five years along with health organization reports and guidelines were reviewed. Data on infec-
tion control interventions hygiene, PPE, food and water safety waste management and surveil-
lancewere extracted and analyzed descriptively.

Findings: Findings from the reviewed literature indicated that infection control interventions
during mass gatherings with emphasis on the Arbaeen pilgrimage can be categorized into sev-
eral key domains:

1.Personal hygiene and hand hygiene: Establishing handwashing stations, distributing hand
sanitizers and educating pilgrims on proper hand hygiene techniques were reported as highly
effective preventive measures. Enhanced adherence to hand hygiene was directly associated
with reduced incidence of respiratory and gastrointestinal infections.

2.Use of personal protective equipment: The use of masks in crowded settings particularly in
enclosed spaces and during respiratory outbreaks played a significant role in reducing droplet
transmission. The use of gloves and adherence to food safety protocols among volunteers in
food distribution centers were also identified as effective practices.

3.Food and water safety: Monitoring water sources, ensuring proper chlorination, maintaining
safe food storage and preserving the cold chain were reported as essential for preventing water-
borne and foodborne diseases. Active health inspection programs helped prevent gastrointesti-
nal outbreaks.

4.Waste management and environmental hygiene: Proper waste disposal, provision of ad-
equate sanitation facilities and regular disinfection of public areas were identified as crucial
measures for reducing environmental contamination and limiting the spread of pathogens.

5.Disease surveillance and monitoring systems: Deployment of health surveillance teams, rap-
id identification of suspected cases and timely reporting enabled early intervention and helped
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prevent the spread of infectious diseases.

Conclusion: Multidimensional infection control interventions including health education, pro-
vision of adequate sanitation and hygiene infrastructure, and continuous monitoring play a
vital role in preventing communicable diseases during mass gatherings such as the Arbaecen

pilgrimage. Strengthening these measures can significantly enhance pilgrim safety and reduce
the burden of disease during this major event.

Keywords: Mass gatherings- Infection control- Communicable diseases- Pilgrim health.
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Background and Objective: The Arbaeen pilgrimage, recognized as one of the biggest religious
assemblies globally, presents significant difficulties in ensuring access to safe drinking water.
Contamination of temporary water sources along pilgrims’ routes is associated not only with
bacteria, but also with other pathogens such as parasites and fungi, which may lead to outbreaks
of gastrointestinal and respiratory diseases [1,2]. Despite numerous studies in this field, no
comprehensive systematic review has specifically addressed the simultaneous assessment of
these pathogens during this event. This study aimed to synthesize the available evidence on
the microbiological quality of water distributed along the Arbaeen routes and to identify the
principal risk factors contributing to contamination.

Search Method: This systematic review was conducted in accordance with the PRISMA guide-
lines. The search was carried out in databases including PubMed, Scopus, and Web of Science,
as well as Iranian databases such as SID and Magiran, using relevant Persian and English
keywords related to “Arbaeen,” “drinking water,” “water quality,” “parasites,” “fungi,” and
“waterborne diseases.” The search period was limited to studies published between 2011 and
2024. Inclusion criteria comprised field, laboratory, and epidemiological studies that direct-
ly assessed the microbiological quality of drinking water distributed along Arbaeen pilgrims’
routes. Studies with incomplete data or those published in languages other than Persian and
English were excluded from the review.

ERINT3

Findings: In total, 25 qualifying studies were incorporated into the review. Findings revealed that
WHO drinking water microbiological standards were breached in 60% to 80% of the sampling
locations. While coliform bacteria were the most frequent type of contamination, intestinal par-
asites such as Giardia lamblia and Entamoeba histolytica were detected in 15% to 30% of sam-
ples. Additionally, recent research has highlighted the presence of opportunistic fungi, includ-
ing Candida spp. and Aspergillus spp., in polluted water. The analysis identified key drivers
of elevated microbial loads as the distance from primary water sources, the duration of water
storage in temporary tanks, and insufficient continuous monitoring of chlorination processes.

Conclusion: Drinking water sources along the Arbaeen routes are at high risk of microbiological
contamination due to the large crowd pressure and logistical constraints [3]. The simultaneous
presence of bacterial, parasitic, and fungal pathogens calls for a multifaceted approach to water
quality management [4]. In addition to routine chlorination, online water quality monitoring
systems and advanced filtration at high-traffic stations are recommended [5,6]. Moreover, edu-
cating pilgrims about safe household-level water treatment methods is essential as an additional
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protective measure.

Key Words: Drinking water; Arbaeen pilgrimage; Water quality; Public health; Waterborne dis-
eases.
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baeen Mass Gathering :Challenges and Solutions
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Karimi'
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Introduction: The Arbaeen pilgrimage is one of the world’s largest religious and human gath-
erings, annually attracting millions of pilgrims to Karbala and other holy cities in Iraq. This
massive congregation presents unprecedented healthcare challenges. Managing the supply of
pharmaceuticals and medical equipment to meet medical needs is a critical component of suc-
cessful event planning and execution. This study provides a comprehensive analysis and pro-
poses operational strategies for medical supply chain management in the unique and massive
context of the Arbaeen pilgrimage.

Aim: This study provides a comprehensive analysis and proposes operational strategies for med-
ical supply chain management in the unique and massive context of the Arbaeen pilgrimage.

Method: This study adopts a descriptive-analytical approach, utilizing case studies and data anal-
ysis from previous Arbaeen events. Initially, pharmaceutical and medical equipment require-
ments were identified. Subsequently, patterns of supply, distribution and consumption were
analyzed. Models of international collaboration, national coordination, and public participation
within the supply chain were investigated. Furthermore, logistical challenges, warehousing
under tropical conditions, medical waste management, and the monitoring of pharmaceutical
quality and authenticity were examined.

Results: The findings demonstrate that successful medical supply management during Arbaeen
requires an integrated strategic plan that extends beyond mere resource allocation. Establishing
strategic pharmaceutical and equipment reserves at key locations and ensuring rapid mobility
are foundational principles. Developing flexible, parallel distribution networks leveraging the
capacity of Mawkibs, ambulances and mobile health teams is essential for comprehensive area
coverage. The implementation of information technology for real-time inventory monitoring,
demand forecasting, and request management significantly enhances operational efficiency.
Furthermore continuous and transparent coordination among all stakeholders including Iraqi
health authorities, Iranian medical teams, relief organizations and community groups is vital
to mitigate resource stockpiling or shortages. Special attention must be paid to high demand
medications for common ailments and equipment for emergency interventions.

Conclusion: Arbaeen is a mass gathering event that necessitates an extraordinary approach to
medical supply management. Success depends on meticulous pre-event planning, the capacity
for rapid and flexible response during the event and effective post-event evaluation. Creat-
ing a resilient and intelligent supply and distribution chain capable of withstanding maximum
pressure, based on international, national and public collaboration is imperative. The lessons
learned from this research provide a foundation for the continuous improvement of supply and
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distribution processes for this massive event and other similar mass gathering phenomena in
the future.

Keywords: Arbaecen- Supply Chain Management- Pharmaceuticals- Medical Equip-
ment-Mass-Gathering Events
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Risk Assessment of Religious Mass Gatherings: A
MGRAT-Based Study of the Arbaeen Pilgrimage of the Left-Be-

hind on the Gonabad—Kakhk Route, Iran
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mailzadeh!*

I-Social Development and Health Promotion Research Center, Gonabad University of
Medical Sciences, Gonabad, Iran

2-Department of Nursing, Nursing and Midwifery School, Birjand University of Medi-
cal Sciences, Birjand, Iran

Introduction: Religious mass gatherings involve high population density and may pose substan-
tial public health and safety challenges. However, the distribution of risk across individual,
environmental, and managerial domains during Arbaeen walking ceremonies in Iran remains
poorly characterized. This study aimed to identify the multidimensional risk profile of the
Arbaeen “LeftBehind Pilgrims” walk along the Gonabad—Kakhk route using the standardized
Mass Gathering Risk Assessment Tool (MGRAT).

Methods: A descriptive crosssectional risk assessment was conducted across five domains: man-
agerial, health, psychological, environmental, and individual. Domain scores were converted
to percentages and categorized into four risk levels: low (76—-100%), moderate (51-75%), high
(26-50%), and very high (<25%).

Results: The overall risk score was 43.48%, reflecting a high-risk status. Among the domains,
the individual domain scored 9.22%, which is below the 25% threshold, indicating a ‘very high
risk’ level and a critical priority for intervention. The environmental domain scored 31.9%,
also categorized as high risk. In contrast, the psychological (62.78%) and health (57.78%)
domains fell within the moderate-risk range, while the managerial domain (56.57%) was simi-
larly categorized as moderate risk. Notably, the individual domain score was approximately 6.8
times lower than the psychological domain score, highlighting a substantial gap in individual
preparedness compared to psychological readiness among participants.

Conclusion: The findings highlight priority areas for risk reduction in religious mass gatherings.
Strengthening environmental infrastructure and improving participant preparedness through
targeted education may reduce the overall risk level and contribute to safer management of
largescale religious gatherings in Iran.

Keywords: Mass Gatherings, Arbacen, Risk Assessment, MGRAT.
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Introduction: Mass gatherings particularly high-profile religious and cultural events like the
Arbaeen pilgrimage present unprecedented challenges in health and safety management. Ex-
tremely high population density, harsh environmental conditions and the vast amount of health
data generated during the event make effective and timely service delivery difficult. Artifi-
cial Intelligence (Al) with its capabilities in analyzing big data, predicting trends and making
intelligent decisions holds significant potential for transforming health management in these
gatherings.

Aim: This study aims to investigate the role and applications of Al in health management for mass
gatherings focusing on the challenges and opportunities associated with the Arbaeen event.

Methods: This study is a literature review on Al applications in health management for mass
gatherings, focusing on the Arbaeen event. Databases including PubMed, Scopus, ACM Dig-
ital Library and Google Scholar were searched using Persian and English keywords. Relevant
articles, reports, and case studies were reviewed and analyzed.

Findings: The results of this review indicate that Al can have effective applications in various
dimensions of health management in mass gatherings including during the Arbaeen event:

1.Disease Outbreak Prediction and Surveillance: Machine learning algorithms can predict
the outbreak of infectious diseases or heat-related incidents by analyzing data collected from
various sources and alert health authorities.

2.Intelligent Resource Management: Al can predict the need for healthcare resources by ana-
lyzing patient visit patterns and assist in their optimal allocation.

3.Smart Triage and Facilitation of Clinical Services: Al-based systems can assist healthcare
professionals in the triage process by rapidly analyzing patient symptoms, thereby facilitating
care prioritization.

4.Security and Crowd Management: Analyzing closed-circuit television (CCTV) footage us-
ing Computer Vision can help identify high-risk areas, monitor crowd density and detect poten-
tial incidents, contributing to better crowd management and accident prevention.

5.Smart Communication and Information Dissemination: Utilizing Al-based chatbots to an-
swer frequently asked questions from pilgrims and provide health information can reduce the
workload of support teams.

However challenges such as the need for robust IT infrastructure, data privacy concerns and the
necessity for training specialized personnel to utilize these technologies, still require serious
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Conclusion: Artificial Intelligence serves as a powerful tool for enhancing efficiency, accuracy
and speed in health management for mass gatherings especially in a complex event like Ar-
bacen. Despite existing challenges, investment in research and development and the implemen-
tation of Al-based solutions can significantly contribute to improving the health and safety of
pilgrims and more effectively managing potential crises during these gatherings.

Key Words: Artificial Intelligence - Health Management - Mass Gatherings
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Heat Waves and Psychological Resilience Among Arbaeen Pil-
grims in the Era of Climate Change: A Narrative Review
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Background and Objective: The Arbaeen pilgrimage is one of the world's largest annual mass
gatherings, attracting millions of pilgrims to Karbala, Iraq. Climate change has increased the
frequency, intensity, and duration of extreme heat events across the Middle East, posing grow-
ing challenges to public health during large-scale religious gatherings. While the physical
health consequences of heat exposure, including dehydration, heat exhaustion, and heat stroke,
have been extensively investigated, the psychological impacts of heat stress in mass gather-
ing settings remain insufficiently understood. Moreover, despite the unique environmental and
social characteristics of the Arbaeen pilgrimage, limited attention has been given to the inter-
action between heat exposure, mental health outcomes, and psychological resilience among
pilgrims. This narrative review aimed to examine the existing evidence on the mental health
consequences of heat-wave exposure during mass gatherings and to explore factors influencing
psychological resilience among Arbaeen pilgrims in the context of climate change.

Search Method: A narrative review of the literature was conducted using PubMed, Scopus, Web
of Science, and Google Scholar. Studies published between 2010 and 2025 were identified
using combinations of keywords related to heat waves, heat stress, climate change, mental
health, psychological resilience, mass gatherings, disaster health, and the Arbaeen pilgrimage.
Relevant original studies, review articles, international reports, and policy documents were
reviewed. The retrieved evidence was critically analyzed and narratively synthesized to iden-
tify major themes related to psychological outcomes, risk factors, resilience mechanisms, and
implications for public health preparedness.

Findings: The available evidence suggests that exposure to extreme heat can adversely affect
mental health through multiple physiological, psychological, and behavioral pathways. Re-
ported outcomes include elevated stress and anxiety levels, irritability, sleep disturbances, fa-
tigue, cognitive impairment, reduced concentration, and diminished psychological well-being.
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During the Arbaeen pilgrimage, these effects may be amplified by prolonged walking, dehy-
dration, crowd density, physical exertion, limited rest opportunities, and environmental dis-
comfort. However, several protective factors appear to enhance psychological resilience among
pilgrims. Religious commitment, spiritual coping, a strong sense of purpose, social support,
collective participation, and community connectedness may mitigate the adverse psychological
effects of environmental stressors. Despite growing evidence linking climate-related heat ex-
posure to mental health outcomes, studies specifically investigating these relationships among
Arbaeen pilgrims remain scarce. Furthermore, no comprehensive framework was identified for
integrating mental health considerations into heat-wave preparedness and response strategies
during the pilgrimage.

Conclusion: Heat waves represent an emerging yet underexplored public health challenge af-
fecting both physical and psychological well-being during the Arbaeen pilgrimage. As climate
change continues to intensify heat-related risks, greater attention should be directed toward
understanding the mental health dimensions of heat exposure in mass gathering settings. The
findings highlight the importance of incorporating psychological resilience and mental health
support into heat adaptation and disaster preparedness strategies for Arbaeen. Future research
should focus on generating empirical evidence and developing context-specific interventions
that enhance resilience, well-being, and climate adaptation among pilgrims.

Keywords: Arbaeen Pilgrimage; Heat Waves; Mental Health; Psychological Resilience; Climate
Change; Heat Stress; Mass Gatherings; Disaster Health
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Background and Objective :The Arbacen Walk, as one of the world's largest mass religious
gatherings, annually brings together millions of pilgrims from various countries within a lim-
ited time frame. High population density, close contact between individuals, specific environ-
mental conditions, and infrastructural limitations increase the risk of transmitting communi-
cable diseases, particularly respiratory and gastrointestinal infections. Hand hygiene, as one
of the most effective, cost-effective, and accessible non-pharmacological interventions, plays
a significant role in preventing the spread of pathogens in emergencies and mass gatherings.
Despite the importance of this topic, the existing evidence regarding the effectiveness, imple-
mentation barriers, and challenges of adhering to hand hygiene in the specific context of the
Arbaeen Walk is scattered and has not been comprehensively reviewed. Therefore, the present
study was conducted to identify, classify, and map the existing evidence on the role of hand
hygiene in preventing communicable diseases during the Arbaeen ceremony, and to elucidate
knowledge gaps and future research priorities.

Method :This study was conducted as a scoping review based on the Arksey and O'Malley
framework and the Joanna Briggs Institute (JBI) recommendations. The study reporting fol-
lowed the PRISMA-ScR guidelines. A systematic search was performed in PubMed, Scopus,
Web of Science, and Google Scholar databases using keywords related to hand hygiene, com-
municable diseases, mass gatherings, disaster health, and the Arbaeen Walk. Relevant studies,
reports, and guidelines published up to 2025 were included in the review. Extracted data were
analyzed descriptively and thematically to identify the main areas of evidence, implementation
challenges, and research gaps.

Findings :The review of studies indicated that respiratory infections and acute gastrointestinal
diseases are among the most common health problems among Arbaeen pilgrims. Existing evi-
dence suggests that proper adherence to hand hygiene can effectively reduce the transmission
of respiratory and gastrointestinal pathogens. According to World Health Organization reports,
hand hygiene can reduce the incidence of diarrheal diseases by up to 30% and acute respiratory
infections by up to 17%. Studies have also shown that failure to properly wash hands with soap
and water is associated with a significantly increased risk of gastrointestinal diseases. Despite
the proven effectiveness of this intervention, adherence to hand hygiene in mass gatherings re-
mains low. Population crowding, insufficient access to handwashing facilities, lack of hygiene
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supplies, cultural factors, and the gap between knowledge and practice are among the most
important barriers to hand hygiene compliance during the Arbaeen ceremony. Furthermore,
the evidence review revealed that specific interventional studies evaluating the effectiveness
of hand hygiene promotion programs during the Arbaecen Walk are very limited, representing a
significant research gap.

Conclusion :Hand hygiene is one of the most effective, cost-effective, and accessible strategies
for preventing communicable diseases during the Arbacen Walk. However, achieving optimal
compliance requires a multidimensional approach encompassing health education, develop-
ment of health infrastructure, behavior change interventions, and strengthening intersectoral
collaboration. The findings of this study emphasize the necessity of designing and implement-
ing evidence-based programs, establishing syndromic surveillance systems, and conducting ap-
plied research tailored to the specific conditions of Arbaeen. Promoting hand hygiene can play
a significant role in reducing the burden of communicable diseases, enhancing the preparedness
of the health system, and improving the safety of pilgrims in this massive event.

Keywords: Arbacen; Hand Hygiene; Communicable Diseases; Mass Gatherings; Infection Pre-
vention and Control; Public Health; Scoping Review; Disaster Health
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Background: The Arbaeen pilgrimage, as one of the world’s largest mass gatherings, presents
significant public health challenges. Environmental factors, extreme physical fatigue, and di-
etary changes place pilgrims at high risk for gastrointestinal disorders and physical depletion.
Persian Medicine, as a comprehensive medical system, offers strategic guidelines for maintain-
ing “health” (Sehhat) during travel.

Objective: The aim of this study is to extract and interpret health-oriented nutritional principles
from classical Persian Medicine textbooks to prevent illness among Arbaeen pilgrims.

Methods: This study is a library-based analytical research. Using a content analysis approach,
key classical texts of Persian Medicine were reviewed, including The Canon of Medicine,
Zakhireh-ye Khwarazmshahi, Aghraz al-Tibbiya , Khulasat al-Hikmah , Iksir-e A’zam , and
Tibb-e Akbari . Keywords such as “Travel regimen” (Tadbir-e Mosafer), “Nutrition,” “Travel,”
and “Health preservation” (Hifz-al-Sihhah) were systematically searched, and the extracted
concepts were categorized using a comparative approach.

Findings: The review of classical texts reveals a multidimensional approach to “Travel Regi-
men” (Tadbir-e Mosafer), which aligns with the metabolic demands of prolonged trekking:

1.Digestive Management & Strength Preservation: Avicenna, in The Canon, emphasizes that
pilgrim food should be “quickly digestible” (/atif) to prevent the accumulation of gastric “va-
pors” (bokharat), noting that physical movement during digestion can easily corrupt food. He
recommends lean, strengthening proteins (such as young poultry) to compensate for muscular
depletion. Jurjani in Zakhireh-ye Khwarazmshahi explicitly warns against “viscous and heavy”
foods (e.g., organ meats or thick dough-based dishes), which retard digestion and cause vascu-
lar obstructions.

2.Prevention of Bilious Disorders & Thirst Management: /ksir-e A’zam and Tibb-e Akbari
identify mass gatherings and physical activity in heat as primary triggers for “bile agitation”
(Ghalayan-e Safra) and systemic dehydration. To manage this, classical physicians recom-
mended “cooling syrups” (Sharbat-e Mobarred), specifically Sekanjebin (a vinegar-honey
emulsion) and mucilaginous fruits (e.g., tamarind and prunes). These agents not only quench
thirst but also modify the internal climate, preventing hemoconcentration and premature fa-
tigue.
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3.Chrononutrition & Energy Regulation: Khulasat al-Hikmah emphasizes “moderate intake.”
According to Aghili Khorasani, overeating during travel induces “digestive weakness,” leading
to ascending vapors that manifest as mental and physical exhaustion. The texts strongly advise
maintaining a consistent interval (at least 6 hours between main meals) and avoiding frequent
snacking.

4.Adjunctive Strategies: Aghraz al-Tibbiya highlights the importance of “correctors” (Mosle-
hat). For instance, the use of carminative spices such as cumin, ajwain, and Persian hogweed
(Golpar) with legumes (like Nokhodab—chickpea soup) is proposed as a key strategy to pre-
vent flatulence and gastrointestinal distress, common among pilgrims facing dietary transi-
tions.

Conclusion: Persian Medicine teachings on travel nutrition prioritize the prevention of indiges-
tion and the maintenance of humoral balance. Implementing a nutritional model based on light,
strengthening, and moderate-volume food intake, combined with preventive strategies for thirst
and fatigue, can significantly reduce the burden of medical visits during Arbaeen. Integrating
these ancient insights with modern sports nutrition protocols is recommended for developing
culturally appropriate health guidelines for pilgrims.

Keywords: Persian Medicine, Arbaeen, Nutrition, Health Preservation (Hifz-al-Sihhah), Travel
Regimen.
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Introduction: The Arbaeen pilgrimage one of the world's largest mass gatherings draws millions
of diverse pilgrims to Karbala posing unprecedented public health challenges. Health system
goals include risk mitigation outbreak prevention and quality care delivery. Nurses as frontline
providers play a pivotal role in crisis management, triage and clinical care.

Aim:This study aims to identify and categorize the essential Dos and Don’ts of nursing services
to enhance pilgrim safety and optimize the performance of medical teams in this unique con-
text.

Methods: This descriptive-analytical study systematically reviewed literature and case studies
from PubMed, Google Scholar, SID and Magiran using keywords like Arbaeen, Mass Gather-
ings and Nursing Services. Thematic content analysis synthesized findings to extract operation-
al nursing care frameworks based on previous years' experiences.

Results: The findings were categorized into two main themes: Clinical Requirements (Dos) and
Professional Prohibitions (Don’ts):

A) Essential Nursing Requirements (Dos)

1.Contextual and Cultural Competence: Nurses must be familiar with the geography of the
service areas, Iraqi cultural norms and basic language skills for effective communication.

2.Epidemiological Awareness: Proficiency in identifying common MG-related conditions, in-
cluding heatstroke, gastrointestinal disorders, respiratory syndromes and musculoskeletal inju-
ries.

3.Pharmacological Knowledge: Familiarity with the specific Arbacen pharmacopoeia and pro-
tocols for managing drug supplies in field conditions.

4.Adherence to Care Standards: Strict implementation of infection control protocols and clin-
ical standards within field hospitals and mobile clinics.

B) Professional Prohibitions (Don’ts)

1.Patient Safety: Absolute avoidance of administering expired medications or drugs showing
physical degradation due to extreme environmental conditions.

2.Risk Management: Avoiding the administration of high-risk or allergen-prone medications in
environments lacking advanced resuscitation (CPR) equipment.

3.Surveillance Neglect: Failure to report suspected cases of communicable diseases, which
could trigger large-scale epidemics.
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4.Neglecting Occupational Health: Overlooking self-care and necessary rest; as provider ex-
haustion significantly increases the risk of irreversible clinical errors.

Conclusion: Nursing services during Arbaeen transcend routine duties representing a critical
mission within the Health Committee's strategic goals. Optimizing care requires clinical ex-
pertise, professional ethics and efficient triage. Pre-deployment training on pharmacological
protocols and regional epidemiology reduces morbidity.

Keywords: Nursing Services-Mass Gatherings- Health Care - Drug Administration
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Abstract- Introduction: The Arbaeen pilgrimage is the largest annual gathering, in which walk-
ing, high population density, multiculturalism, and harsh environmental conditions complicate
clinical management. Artificial intelligence (Al) using computational frameworks can analyze
complex data and make predictions.

Aim: Therefore, Al is key to preplanning and solving challenges in the Arbaeen walk.

Methodology: In this paper, we first introduce intelligent mass gathering medicine. Then we re-
view the main applications of Al in the Mass Gathering Medicine of Arbaeen Walk and discuss
its real-time applicability.

Result: We categorize Al applications into pre-travel planning, destination health, pilgrim sup-
port, clinical capabilities, and clinical resource management. Specifically, intelligent risk as-
sessment, personalized recommendations, real-time destination health monitoring, Pre-travel
consultations, In-trip support, disease outbreak tracking, Personal risk scoring, climate health
alerts, symptom assessment, provider location, emergency guidance, telemedicine access, and
distributed resource management [1-3].

Conclusion: Al with predictive analytics tools can be applied as an intelligent medicine in the
Mass Gathering Medicine for the Arbacen Walk.

Keywords: Artificial Intelligence, Intelligent Medicine, Mass Gathering Medicine.
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Introduction: The commemoration of Ashura holds profound significance for Shia Muslim com-
munities and the Arbaeen pilgrimage represents one of the largest annual religious gatherings
in the world attracting millions of participants. While the pilgrimage offers spiritual and psy-
chological benefits, the physical demands and crowded conditions may pose health risks for
vulnerable populations including cancer patients. Therefore appropriate health considerations
and preventive measures are essential to ensure safe participation.

Aim: This study was conducted as a descriptive review aimed at identifying and summarizing
practical health recommendations for cancer patients who intend to participate in the Arbaeen
pilgrimage.

Methods: This study was conducted as a descriptive review and Relevant guidance related to
travel health, supportive cancer care, infection prevention, management of treatment-related
complications, hydration and environmental risks were reviewed and synthesized to develop
precautionary recommendations for patients and healthcare providers.

Findings: The findings suggest that participation in the Arbaeen pilgrimage requires individu-
alized risk assessment based on treatment status, immune function, physical endurance and
comorbidities. Patients undergoing active cancer treatment or those with unstable clinical con-
ditions are at higher risk of complications during prolonged travel and mass gatherings and
postponing travel is recommended for these individuals. Clinically stable survivors who have
completed treatment may participate more safely following appropriate medical consultation
and preparation. Major health risks include increased exposure to infectious diseases in crowd-
ed environments, dehydration and heat-related illnesses due to prolonged walking and high
temperatures, cancer-related fatigue, challenges in medication management and exacerbation
of treatment-related side effects such as nausea, vomiting and neuropathy. Preventive strategies
such as strict hand hygiene, use of protective masks, adequate hydration, proper nutrition, sun

protection, sufficient rest and carrying necessary medications are essential to reduce potential
health risks.

Conclusion: With careful pretravel evaluation, appropriate preventive measures and continuous
awareness of warning symptoms, some cancer patients may safely participate in the Arbaeen
pilgrimage. However individuals with unstable medical conditions or undergoing intensive

treatment should consider postponing travel to minimize potential health complications.

Keyword: Considerations - Arbacen Pilgrimage-Cancer Patients -Supportive Care
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Introduction: The commemoration of Ashura holds profound significance for Shia Muslim com-
munities and the Arbaeen pilgrimage represents one of the largest annual religious gatherings
in the world attracting millions of participants. While the pilgrimage offers spiritual and psy-
chological benefits, the physical demands and crowded conditions may pose health risks for
vulnerable populations including cancer patients. Therefore appropriate health considerations
and preventive measures are essential to ensure safe participation.

Aim: This study was conducted as a descriptive review aimed at identifying and summarizing
practical health recommendations for cancer patients who intend to participate in the Arbaeen
pilgrimage.

Methods: This study was conducted as a descriptive review and Relevant guidance related to
travel health, supportive cancer care, infection prevention, management of treatment-related
complications, hydration and environmental risks were reviewed and synthesized to develop
precautionary recommendations for patients and healthcare providers.

Findings: The findings suggest that participation in the Arbaeen pilgrimage requires individu-
alized risk assessment based on treatment status, immune function, physical endurance and
comorbidities. Patients undergoing active cancer treatment or those with unstable clinical con-
ditions are at higher risk of complications during prolonged travel and mass gatherings and
postponing travel is recommended for these individuals. Clinically stable survivors who have
completed treatment may participate more safely following appropriate medical consultation
and preparation. Major health risks include increased exposure to infectious diseases in crowd-
ed environments, dehydration and heat-related illnesses due to prolonged walking and high
temperatures, cancer-related fatigue, challenges in medication management and exacerbation
of treatment-related side effects such as nausea, vomiting and neuropathy. Preventive strategies
such as strict hand hygiene, use of protective masks, adequate hydration, proper nutrition, sun

protection, sufficient rest and carrying necessary medications are essential to reduce potential
health risks.

Conclusion: With careful pretravel evaluation, appropriate preventive measures and continuous
awareness of warning symptoms, some cancer patients may safely participate in the Arbaeen
pilgrimage. However individuals with unstable medical conditions or undergoing intensive
treatment should consider postponing travel to minimize potential health complications.

Keyword: Considerations - Arbacen Pilgrimage-Cancer Patients -Supportive Care
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Background: The Arbaeen pilgrimage involves prolonged walking over long distances, placing
participants at risk for lower limb overuse injuries. Early identification of gait abnormalities—
such as asymmetry, reduced stride length, or altered stance—swing ratios—can help detect in-
dividuals at elevated injury risk. Smartphone-based gait analysis applications, using either
embedded inertial sensors or videobased motioncapture algorithms ( commonly use Al) ,
offer scalable and lowcost tools suitable for mass gatherings, but their measurement accuracy
must be established before integration into preventive health strategies.

Objective: To conduct a scoping review of the literature on smartphone-based gait analysis ap-
plications, summarizing the range of available evidence on their validity, reliability, feasibility,
and potential role in early detection of lower limb injury risk among Arbaeen pilgrims.

Methods: This scoping review followed PRISMAScR guidelines. Searches of PubMed, Sco-
pus, google scholar (2004-2025) identified review studies evaluating smartphone-based gait
analysis tools. Eligible sources included systematic reviews and scoping reviews assessing
spatiotemporal gait parameters using smartphone sensors or video-based analysis. Primary
validation studies, narrative reviews, and expert opinions were excluded. Data were syn-
thesized descriptively.

Results: A total of five review studies met the inclusion criteria: three systematic reviews [1-3]
and two scoping reviews [4,5]. Across the included reviews, smartphone-based gait analysis
applications demonstrated moderate-to-excellent measurement accuracy for core spatiotem-
poral parameters. Systematic reviews reported correlation coefficients ranging from 0.80 to
0.97 and test-retest ICC values frequently >0.80 for gait speed, step time, and stride length
[1-3]. Scoping reviews highlighted strong feasibility and user acceptance, as well as promising
performance of video-based smartphone applications for detecting gait asymmetry and joint-
level deviations [4,5]. Evidence gaps include limited research in massgathering environments,
absence of predictive studies linking smartphone gait metrics to injury outcomes, and lack of
standardized protocols for sensor placement, step count, and threshold values.
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Conclusion: This scoping review highlights a growing but heterogeneous body of evidence sup-
porting the potential of smartphone-based gait analysis applications for early detection of gait
abnormalities relevant to lower limb injury risk. These tools show promise for preparticipa-
tion screening and onroute monitoring during the Arbaeen pilgrimage. However, substantial
evidence gaps remain, particularly regarding predictive validity and implementation in mass-
gathering environments. Future research should focus on prospective studies in pilgrim popu-
lations, development of standardized assessment protocols, and integration of smartphone gait
analysis into massgathering health systems.

Key words :Artificial Intelligence, Gait Analysis , Smartphone, Mass Gathering
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Background and Objective: The Arbaeen pilgrimage recognized as one of the world’s larg-
est religious gatherings, attracts millions of pilgrims annually under unique environmental,
demographic, and health conditions. This immense congregation characterized by high pop-
ulation density, extensive population movement, exposure to environmental risk factors and
relative limitations in accessing healthcare services is susceptible to a wide range of health
problems and diseases. In this context health education and the promotion of self-care can serve
as effective strategies for improving health-oriented behaviors , reducing preventable harm
and enhancing the resilience of pilgrims. The objective of this study was to elucidate and syn-
thesize the existing evidence regarding the role of health education and self-care in promoting
health-oriented behaviors among Arbaeen pilgrims.

Methodology: This study was conducted using a review methodology. A comprehensive search
was performed across international and national databases, including PubMed, Scopus, Web of
Science, SID, Magiran and Google Scholar. The search utilized a combination of Persian and
English keywords such as Arbaeen pilgrimage, health education, self-care, health-promoting
behaviors and their equivalents. All studies published up to 2024 that directly or indirectly
addressed health education, self-care, and health-oriented behaviors among Arbaeen pilgrims
were included. After removing duplicates, titles and abstracts were screened and eligible stud-
ies were reviewed in full text and analyzed qualitatively.

Findings: The findings from the studies indicated that health education, when delivered purpose-
fully, concisely, practically and tailored to the characteristics of the pilgrim population prior
to travel can lead to increased awareness, improved attitudes and enhanced self-care practices.
Effective educational content in most studies focused on the core aspects of self-care and the
prevention of common injuries encountered during the pilgrimage. These aspects included:

e Personal and Environmental Hygiene: To reduce the transmission of pathogens.

o Heatstroke and Dehydration Prevention: Through awareness of warning signs, adequate fluid
intake, and appropriate rest.

e Safe Water and Food Consumption: To minimize the risk of gastrointestinal illnesses.

e Chronic Disease Management: By ensuring continuous health monitoring and preventing
symptom exacerbation.
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Furthermore the education emphasized proper medication management, consistent and informed
consumption of personal medications, recognition of warning signs for timely medical atten-
tion and the prevention of respiratory and gastrointestinal diseases through adherence to hy-
giene principles and avoidance of high-risk behaviors. Evidence also demonstrated that the use
of multifaceted educational methods, such as face-to-face training, digital media, messaging
apps, brochures and the involvement of volunteer health workers, enhances the effectiveness
of interventions. However challenges such as crowd density, pilgrim fatigue, cultural and lin-
guistic diversity, time constraints and a lack of cohesive planning were identified as significant
obstacles to the effective implementation of these educational initiatives.

Conclusion: Based on the available evidence, health education and self-care are considered fun-
damental pillars for promoting health-oriented behaviors among Arbaeen pilgrims. The design
and implementation of structured, culturally appropriate and multimedia-based educational in-
terventions, with an emphasis on prevention and the enhancement of health literacy can play
a crucial role in reducing health complications, improving safety and enhancing the overall
pilgrimage experience. It is recommended that these educational programs be implemented
extensively, in a cohesive and inter-sectoral manner, based on needs assessment, both before
the journey and along the walking route.

Keywords: Health Education, Self-Care, Health-Promoting Behaviors, Arbacen
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Introduction: Long-distance walking is a prolonged endurance activity associated with increased
energy expenditure, depletion of glycogen stores, fluid and electrolyte losses, and physiologi-
cal stress. Adequate nutritional support is essential for maintaining physical performance, de-
laying fatigue, enhancing recovery, and preventing health-related complications. The Arbaeen
pilgrimage, one of the world's largest annual mass gatherings, involves millions of pilgrims
walking long distances over several days.

Aim: This review aimed to summarize current evidence regarding nutritional requirements during
prolonged walking and discuss their practical implications for Arbaeen pilgrims.

Methods: A narrative review was conducted using PubMed, Scopus, Web of Science, and Google
Scholar databases. Literature published between January 2000 and January 2026 was searched
using the keywords long-distance walking, endurance exercise, sports nutrition, hydration, en-
ergy expenditure, electrolyte balance, fatigue, and Arbaeen pilgrimage. Eligible sources includ-
ed clinical trials, observational studies, narrative and systematic reviews, consensus statements,
and evidence-based guidelines addressing nutritional requirements during prolonged endur-
ance activities.

Results: The reviewed evidence indicates that prolonged walking substantially increases daily
energy expenditure, which may reach approximately 3,000-5,000 kcal/day depending on body
weight, walking speed, terrain, and environmental conditions. Current sports nutrition guide-
lines recommend carbohydrate intakes of approximately 5-7 g/kg/day for moderate-to-high
endurance activities to maintain glycogen stores and support performance. During prolonged
exercise lasting more than 2—3 hours, ingestion of 30—60 g of carbohydrates per hour has been
shown to delay fatigue and sustain exercise capacity.

Fluid losses through sweating may range from 0.5 to 1.5 L/hour and can be considerably higher in
hot environments. Dehydration exceeding 2% of body mass has been associated with impaired
physical and cognitive performance. Accordingly, individualized hydration strategies with ap-
propriate sodium replacement, typically ranging from 300 to 600 mg/hour during prolonged ac-
tivity, are recommended to maintain fluid balance and reduce the risk of heat-related illness and
exercise-associated muscle cramps. Within the context of the Arbaeen pilgrimage, prolonged
walking, elevated ambient temperatures, irregular meal schedules, limited dietary diversity,
food safety concerns, gastrointestinal disturbances, and inconsistent access to safe drinking
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water may increase the risk of dehydration, fatigue, and nutrition-related health complications.

Conclusion: Nutrition and hydration are fundamental determinants of health and performance
during long-distance walking. Evidence-based strategies emphasizing adequate carbohydrate
availability, individualized fluid and electrolyte replacement, sufficient protein intake, and food
safety practices may improve endurance, reduce fatigue, minimize health complications and
enhance the overall well-being of Arbaeen pilgrims. Future research is needed to establish
pilgrimage-specific nutritional guidelines based on the unique environmental and logistical
challenges of the Arbaeen event.

Keywords: Arbaeen Pilgrimage- Long-Distance Walking- Sports Nutrition-Hydration
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A Systematic Review

Mohammad Maghsoudi Mehrani!, Samira Mohammadi’, Fatemeh Bayat', Mohadese
Mohseni', Shaghyegh Afzalnia', Kimia Asadi’

1-Rajaei Clinical Research Development Unit, Alborz University of Medical Sciences,Karaj,Iran.

2-Madani Clinical Research Development Unit,Alborz University of Medical Sciences,Karaj,Iran

Introduction: Arbaeen is one of the largest annual mass gatherings worldwide, attracting mil-
lions of pilgrims from different countries. Such large scale events increase the risk of com-
municable disease transmission due to crowding, prolonged interpersonal contact, shared ac-
commodations and international travel. The COVID-19 pandemic highlighted the importance
of preparedness, surveillance, infection prevention and coordinated public health responses
during mass gatherings.

Aim: This systematic review aimed to identify key lessons learned from the COVID-19 pandem-
ic that can improve health management and communicable disease prevention during future
Arbaeen pilgrimages.

Methods: A systematic literature review was conducted according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. Electronic databases
including PubMed, Scopus, Web of Science and Google Scholar were searched for studies pub-
lished between January 2020 and May 2026. Search terms included combinations of Arbaeen,
mass gathering, COVID-19, pandemic, communicable diseases, infection prevention, public
health and health management. Original studies, reviews, guidelines and reports addressing
public health interventions during mass gatherings were included. Articles unrelated to com-
municable disease prevention or lacking relevant public health outcomes were excluded. Data
were extracted and synthesized narratively.

Results: The review identified several critical lessons from the COVID-19 pandemic applica-
ble to Arbaeen health management. Key themes included strengthening disease surveillance
systems, implementation of early warning and rapid response mechanisms, promotion of vac-
cination programs, enhancement of health education and risk communication, improvement
of hand hygiene and respiratory infection control measures, utilization of digital health tech-
nologies and reinforcement of cross-border collaboration between health authorities. Evidence
also highlighted the importance of contingency planning, resource allocation and coordinated
emergency preparedness to mitigate communicable disease risks during mass gatherings.

Conclusion: Experiences gained during the COVID-19 pandemic provide valuable insights for
improving health preparedness during Arbaeen. Integrating surveillance, vaccination, health
education, digital health tools and international collaboration into future health management
strategies may reduce communicable disease transmission and enhance the safety of pilgrims.
Policymakers should incorporate these lessons into comprehensive mass-gathering health
frameworks to strengthen resilience against future infectious disease threats.

Keywords: Covid-19,Communicable Diseases, Prevention, Health Management
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diatric Nursing Framework for Heat Stress, Injury Prevention,
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Introduction: The Arbaeen pilgrimage exposes children to heat, crowding, prolonged walking,
variable hygiene, fatigue, and limited access to child-specific health services.

Aim: This review aimed to propose a pediatric nursing framework for safeguarding children
during the Arbaeen pilgrimage.

Method: A structured narrative review with conceptual framework development was conduct-
ed using evidence from mass-gathering health, Arbaeen reports, pediatric nursing, and family
health education.

Findings: The framework includes four domains: pre-travel preparation, on-route monitoring,
family-centered education, and nurse-led referral and support. Core actions include hydration
guidance, heat-stress prevention, injury prevention, hygiene education, danger-sign recogni-
tion, referral to health stations, emergency-team communication, and post-return follow-up.

Conclusion: Integrating pediatric nursing protocols into Arbaeen health planning may strengthen
caregiver preparedness, reduce preventable complications, and improve child safety.

Keywords: Arbaeen; Children; Pediatric Nursing; Heat Stress; Injury Prevention
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Background and Objective: Religious gatherings are among the largest mass gathering events
worldwide, attracting millions of participants annually. Many of these events involve pro-
longed exposure to amplified sound systems, loudspeakers, religious chants, sermons, and
other high-intensity sound sources. Repeated or extended exposure to excessive noise is a
well-established risk factor for noise-induced hearing loss (NIHL), tinnitus, temporary thresh-
old shifts, and other auditory disorders. While infectious diseases, heat-related illnesses, and
musculoskeletal problems have received considerable attention in the context of mass gather-
ings, hearing health remains relatively underexplored. Given the potential impact of excessive
noise exposure on participants’ auditory well-being, this scoping review aimed to map the
existing evidence regarding noise-induced hearing damage and related preventive interventions
in religious gatherings.

Search Method: This scoping review was conducted in accordance with the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses Extension for Scoping Reviews (PRIS-
MA-ScR). A comprehensive search was performed in Scholar, SID, Irandoc 2015 to 2026.
Search terms included combinations of keywords related to noise-induced hearing loss, acous-
tic trauma, noise exposure, religious gatherings, pilgrimage, pilgrims, Hajj, Arbaeen, and pre-
ventive interventions. Studies addressing auditory consequences of noise exposure or hearing
conservation strategies in religious gatherings and other mass gathering settings were consid-
ered eligible. After duplicate removal, records were screened based on titles, abstracts, and full
texts according to predefined eligibility criteria. Relevant data were extracted and synthesized
narratively to identify major themes and evidence gaps.

Findings: The reviewed literature demonstrated that exposure to high-intensity noise during re-
ligious and other mass gathering events may contribute to a range of auditory consequences,
including temporary threshold shift, tinnitus, auditory fatigue, and, in some cases, permanent
noise-induced hearing loss. The available evidence was primarily derived from studies con-
ducted in mass gathering settings, pilgrimage events, public ceremonies, and other environ-
ments characterized by prolonged exposure to amplified sound.

Several recurring risk factors were identified across the included studies, including high sound
intensity, extended duration of exposure, close proximity to loudspeakers or sound sources,
and limited awareness of hearing health risks. The review also revealed a relative scarcity of
studies specifically focusing on religious gatherings, particularly large-scale pilgrimage events,
highlighting an important gap in the literature.
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Preventive approaches reported in the reviewed studies could be broadly categorized into edu-
cational, behavioral, and environmental interventions. Frequently reported strategies included
public awareness campaigns, hearing conservation education, promotion of hearing protection
devices such as earplugs, monitoring of environmental noise levels, and optimization of sound
amplification systems. Overall, the available evidence suggests that combining educational in-
terventions with practical hearing protection measures may help reduce the risk of noise-related
auditory damage among participants in religious gatherings.

Conclusion: Noise-induced hearing loss represents a potentially preventable yet often over-
looked health concern in religious gatherings. Evidence suggests that implementing hearing
conservation programs, increasing public awareness, promoting the use of hearing protection
devices, and improving sound management practices can substantially reduce the risk of audi-
tory damage among participants. Further research, particularly in large-scale religious events
such as the Arbaeen pilgrimage, is needed to strengthen the evidence base and support the
development of context-specific hearing health guidelines.

Keywords: Noise-Induced Hearing Loss, Acoustic Trauma, Mass Gatherings, Pilgrimage, Hear-
ing Protective Devices, Primary Prevention
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Introduction: The Arbaeen pilgrimage to Karbala, Iraq, is one of the most densely attended mass
gatherings in the world, drawing between 14 and 20 million participants annually. Pilgrims
traverse routes of up to 80 kilometers on foot and reside in temporary Mawkib shelters that lack
permanent water and sewage infrastructure, creating a high-risk environment for enteric and
respiratory pathogen transmission. Hand-to-mouth contact is a primary route for the spread of
pathogens including Escherichia coli, norovirus, and hepatitis A. Despite the scale of Arbaeen
health operations, hand hygiene has historically received insufficient systematic attention rela-
tive to its epidemiological significance.

Objective: This paper aims to present a targeted, evidence-based analysis of hand hygiene inter-
ventions applicable to this unique mass gathering context.

Materials and Methods: A structured narrative review of mass gathering medicine, infection
control literature, and WHO guidelines identified key Arbaeen-specific risks: absent fixed
handwashing facilities, communal food preparation, and low awareness of critical hygiene mo-
ments. Interventions were evaluated across four domains: WHO Five Moments deployment via
multilingual visual aids; ABHR station density standards (every 200 meters, 60-80% ethanol/
isopropanol); real-time compliance auditing via the WHO Hand Hygiene Observation Tool;
and targeted protocols for food handlers and high-risk cohorts (elderly, pediatric). Governance
and cross-institutional coordination were also examined.

Results: Results indicate that high population density combined with inadequate sanitary facil-
ities, unsafe water, and poor waste management significantly increases health risks at mass
gatherings. During the Arbaeen pilgrimage specifically, the main health challenges identified
include the spread of respiratory and gastrointestinal diseases, contamination of food and water
supplies, heat exhaustion and dehydration, physical injuries from long-distance walking, and
environmental pollution from waste accumulation. Analysis shows that these risks can be ef-
fectively reduced through key interventions such as providing safe drinking water, monitoring
food preparation, promoting handwashing and personal hygiene, encouraging mask use and
reduced overcrowding, ensuring proper waste disposal, and deploying medical teams along
pilgrimage routes. Notably, pre-journey and on-site education on nutrition, hydration, and early
symptom recognition proved to be among the most effective preventive measures. These find-
ings confirm that integrated health planning, sanitation management, and pilgrim awareness
are essential to minimizing disease burden and ensuring safety during large-scale religious
gatherings.
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Conclusion: Hand hygiene is the most cost-effective, evidence-supported infection control inter-
vention available during the Arbaeen pilgrimage. Its effectiveness depends on structured pro-
tocol implementation, adequate ABHR deployment, compliance monitoring, and coordinated
governance among Iraqi and Iranian health ministries, WHO, and Mawkib operators. Treating
it as a logistical afterthought rather than a clinical imperative risks catastrophic infectious dis-
ease outbreaks. Health authorities must elevate hand hygiene to a primary operational priority
across all Arbaeen planning and evaluation frameworks.

Keywords: hand hygiene - mass gatherings - infection control - ABHR - WHO Five Moments
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Introduction: Mass gatherings, particularly mega-events such as the Arbaeen pilgrimage to Kar-
bala, Iraq — the world’s largest annual human gathering with over 20 million pilgrims — pose
unprecedented public health and safety challenges. Crowd-related fatalities remain a critical
concern, with approximately 7,000 stampede deaths recorded globally in the first 15 years of
this century alone. Traditional crowd management methods are increasingly inadequate given
the scale, complexity, and environmental extremes inherent to such events.

Objective: This review aims to examine the emerging role of Artificial Intelligence (Al) in en-
hancing the safety and operational efficiency of mass gathering management, with a primary
focus on Arbaeen and comparative insights from global mega-events.

Materials and Methods: A narrative review of published literature, technical reports, and re-
al-world deployments was conducted, drawing on comparable events including the Maha
Kumbh Mela (2025), the Hajj pilgrimage, and the Paris 2024 Olympics. Key Al technologies
assessed include computer vision-based crowd monitoring, deep learning behavioral analy-
sis, predictive surge detection, smart surveillance with anomaly recognition, and Al-driven
resource optimization for emergency response. Ethical and governance dimensions — privacy,
algorithmic bias, and regulation — were also examined.

Results: Al applications show strong promise for mass gathering safety. Computer vision-based
density mapping, tested specifically for Arbaeen, offers richer spatial insight than headcounts
and supports stampede prevention. Predictive analytics shift management from reactive to pro-
active, as demonstrated by the 2,700 Al-equipped cameras at the 2025 Maha Kumbh Mela and
proposed machine learning models for Hajj traffic control. Smart surveillance detects anom-
alous behaviors and distress signals beyond human capacity, while Al-driven resource opti-
mization enables faster medical and security response through dynamic path reconfiguration.
However, these benefits carry ethical risks — privacy, algorithmic bias, and accountability —
requiring strong governance, especially in resource-limited settings like Iraq.

Conclusion: Al technologies demonstrate substantial life-saving potential across all domains of
mass gathering management. Real-world deployments — including Al-equipped CCTV net-
works at Kumbh Mela and smart surveillance at the Paris Olympics — confirm that integrat-
ing Al into crowd safety frameworks transitions management from reactive to proactive. For
events at the scale of Arbaeen, Al-driven crowd analysis, predictive modelling, and resource
optimization represent a public health imperative rather than an optional enhancement. Coordi-
nated investment in Al infrastructure, coupled with robust ethical oversight, equitable access,
and transparent governance, is essential for authorities managing mega-gatherings worldwide.

Keywords: Artificial Intelligence - mass gatherings - crowd management - stampede prevention
- computer vision - predictive analytics
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Abstract: Mass human gatherings, including large religious ceremonies, sporting events, and
cultural festivals, have consistently posed extensive managerial, health, and safety challenges.
Among these, the Arbaeen Hussaini pilgrimage, which attracts over twenty million participants
annually from around the world, constitutes the largest peaceful human assembly on Earth.
This event takes place under the specific climatic conditions of Mesopotamia, where tem-
peratures frequently exceed 40°C. Such a massive undertaking demands meticulous planning,
extensive international coordination, and the adoption of cutting-edge technologies. Artificial
intelligence, as one of the most transformative technologies of the twenty-first century, offers
unparalleled capabilities for processing vast datasets, identifying latent patterns, delivering re-
al-time predictive insights, and automating complex processes. All of these capabilities are
critical for advancing crisis management.

Background and Objective: Mass gatherings, particularly the Arbacen Hussaini pilgrimage
with over 20 million participants annually, represent one of the world's most complex human-
itarian and health management challenges. Artificial Intelligence (AI) offers transformative
capabilities for improving crisis response, health safety, crowd management, emergency triage,
and logistic optimization in such events. This systematic review aims to synthesize evidence on
Al applications across nine thematic domains in crisis management, health, and safety in mass
gatherings, with specific emphasis on the Arbacen Hussaini pilgrimage.

Search Method: A systematic review was conducted following PRISMA 2020 guidelines. Twen-
ty peer-reviewed articles and scientific documents published between 2014 and 2025 were
identified and coded through comprehensive database searches of PubMed, Scopus, Web of
Science, SID, Magiran, Noormags, and Google Scholar. Search keywords included: mass
gatherings, health, rescue and relief, Arbaeen Hussaini pilgrimage, artificial intelligence, heat-
stroke, crowd control, logistics, crisis management, and passive defense. All articles were cod-
ed and categorized into nine thematic domains using open, axial, and selective coding based on
Strauss and Corbin's (1998) grounded theory approach.

Findings: Nine core thematic domains were identified: pre-crisis prediction and preparedness,
intelligent triage and prioritization, resource allocation and optimization, operational monitor-
ing and coordination, resilience and risk management in mass gatherings, disease and envi-
ronmental hazard management, Al implementation challenges, Al-based training and capac-
ity building, and operational planning and supply chain management. Key findings include:
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Deep Neural Networks (DNN) and LSTM algorithms increase demand forecasting accuracy by
20-45%; Al-powered routing reduces emergency response time by 15-30%; Particle Swarm
Optimization (PSO) and Monte Carlo simulation optimize the aerial-ground rescue mix; the
Arbaeen-specific DENAP resilience model rated Mehran border at unacceptable resilience
(Re=6.5 vs. acceptable threshold of 9); and Google's Flood Hub Al system provides 7-day
flood warnings to 700 million people across 100+ countries. Legal-ethical analysis confirms Al
must function as a Decision Support Tool, not an autonomous decision-maker.

Conclusion: Al represents a strategic imperative—not merely an option—for managing the Ar-
baeen pilgrimage safely. A unified intelligent management ecosystem integrating predictive
analytics, intelligent triage (Random Forest, CNN), resource optimization (ACO, Genetic Al-
gorithm, PSO), real-time crowd monitoring (Computer Vision, [oMT), and smart training sys-
tems (ITS) is needed. Success requires indigenous data infrastructure, international Iran-Iraq
data sharing agreements, legal frameworks for Al governance, and specialized human capital
development. Future research should focus on field-testing Al models under actual Arbaeen
conditions and developing localized Al solutions for heatstroke prediction and crowd flow
management.

Keywords: Artificial Intelligence, Crisis Management, Mass Gathering, Arbaeen Pilgrimage,
Health Safety
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Background and Objective: Managing health crises in mass religious gatherings, such as the
Arba'een pilgrimage, faces serious challenges due to high population density, adverse envi-
ronmental conditions, and limitations in healthcare infrastructure. The aim of this study is to
design and propose a novel architecture for intelligent chatbots based on Retrieval-Augmented
Generation (RAG) technology to optimize the initial triage process, reduce the burden of un-
necessary visits to medical centers, and facilitate pilgrims' access to reliable medical advice.

Materials and Methods: This study was conducted as a systematic review across PubMed, Sco-
pus, IEEE Xplore, Google Scholar, and SID databases using specialized keywords including
"Mass Gathering Health," "Arbaeen Pilgrimage," "RAG in Telemedicine," "Medical Robotics,"
"Al-powered Chatbots," and "Triage Levels" over the period from 2015 to 2025. Among 145
initially relevant articles, after applying inclusion criteria related to mass gatherings, the ap-
plication of RAG or robotics, and case studies on Arba'een, 28 articles were selected for final
analysis. Additionally, technical documentation of RAG-based intelligent chatbots was exam-
ined using an architectural and process-oriented analysis approach.

Findings: The proposed architecture consists of three main layers:

1. User Interaction Layer — via mobile applications and domestic messaging platforms;

2.Intelligent Processing Layer (RAG Engine) — which retrieves knowledge from authoritative
medical databases of the Ministry of Health and conducts multi-stage interactive questioning
to assess the severity of the illness; and

3.Robotic Execution Layer — which activates relief resources when necessary.

The diagnostic process was classified into three levels:

* Level 1: Mild illnesses manageable by the chatbot.

* Level 2: Cases requiring referral to medical tents (Health post).

 Level 3: Critical emergencies with immediate alerts to emergency response teams.
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Conclusion: The implementation of RAG-based intelligent chatbots in mass gatherings offers
an efficient solution for enhancing the resilience of the health system, reducing congestion in
medical centers, and providing rapid preventive and diagnostic services. Despite challenges
such as the need for stable internet connectivity, digital literacy, and data privacy, a pilot im-
plementation of this system along high-density routes of the Arba'een pilgrimage, along with
regular updates to the medical knowledge base, is recommended.

Keywords: Generative Artificial Intelligence, Retrieval-Augmented Generation (RAG), Tele-
health, Mass Gatherings, Smart Triage, Arba'een Pilgrimage, Emergency Robotics.
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Introduction: The Arba'een pilgrimage, with over 20 million participants from around the world,
is the largest regular human gathering. In recent years, the presence of pregnant women in this
long-distance march (over 80 km) under harsh climatic conditions (intense heat, high humid-
ity, crowd density, and prolonged walking) has increased dramatically. However, very limited
scientific information exists regarding the health status, awareness level, complications, and
pregnancy outcomes in this vulnerable group. This study aimed to determine the health status,
awareness, and pregnancy outcomes among pregnant women participating in the Arba'een pil-
grimage.

Methods: This cross-sectional study was conducted on 384 pregnant women who participated in
the Najaf to Karbala march during October—November 2025 (coinciding with Arba'een 2025).
Sampling was performed using convenience sampling from three health stations located along
the route (Najaf, midway, and Karbala). Inclusion criteria were gestational age between 6 and
34 weeks, absence of absolute medical contraindication confirmed by a physician, and in-
formed consent. Data were collected using a researcher-developed questionnaire (consisting of
4 sections: demographic information, awareness questions regarding travel risks during preg-
nancy, physical and mental health status during the journey) and a checklist of complications
and pregnancy outcomes. Validity was confirmed using content validity (CVR and CVI), and
reliability was confirmed with Cronbach's alpha coefficient (a0 = 0.87). Data were analyzed
using SPSS version 26 with chi-square and independent t-tests (significance level P < 0.05).

Results: Among 384 participating pregnant women, the mean age was 28.4 + 5.2 years, and the
mean gestational age was 19.3 + 6.1 weeks. 62.2% of women were in their second trimester.
Low awareness (below 50% of the score) was observed in 58.1% of participants. The most
commonly reported complications during the journey were, in order: severe fatigue (74.5%),
dehydration and thirst (56.3%), musculoskeletal pain (52.1%), mild uterine contraction symp-
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toms (31.8%), nausea and vomiting (28.4%), and orthostatic hypotension (19.5%). 8.6% of
women (33 individuals) required temporary hospitalization at health stations, with the most
common reasons for hospitalization including: preterm uterine contractions (4.9%), severe
dehydration (2.6%), and spotting (1.1%). A significant relationship was found between low
awareness level and the occurrence of complications (P < 0.01), as well as between gestational
age >28 weeks and the occurrence of preterm contractions (P = 0.02). Fortunately, no cases of
preterm labor, miscarriage, or maternal or fetal death were recorded along the route. 92.4% of
women stated that despite the complications, they had a positive experience of this journey and
would participate again if they became pregnant again.

Conclusion: Although the Arba'een pilgrimage is associated with common but mostly mild and
manageable complications in pregnant women, and no catastrophic cases were recorded in this
study, the low level of awareness among pregnant women regarding travel risks is a serious
warning sign. It is recommended that: (1) a pre-travel educational program be designed in the
form of posters, clips, and telephone consultations for pregnant women and their companions;
(2) dedicated pregnancy care stations be established along the route with the presence of mid-
wives or gynecologists; (3) pregnant women be carefully screened at border points with priority
given to prohibiting travel for high-risk pregnancies (age over 35 years, history of preterm
labor, underlying disease, multiple pregnancy, and gestational age over 28 weeks); (4) dedicat-
ed welfare facilities be provided such as mother and child rest areas, easy access to water and
appropriate food, and light transport vehicles (wheelchairs or carts). Finally, it is recommended
that future cohort studies be conducted to follow up on long-term pregnancy outcomes after
return from the pilgrimage.

Keywords: Arba'een, Pregnant Women, Pregnancy Outcomes, Awareness, Maternal Health, Ar-
ba'een Pilgrimage, Mass Gatherings
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Introduction: Mass human gatherings with populations exceeding the capacity of ordinary infra-
structure (such as the Arba'een pilgrimage, Hajj, sports stadiums, and concerts) are consistently
associated with serious risks including crushing, suffocation, delays in emergency response,
and uncontrollable chaos. Traditional methods based on human resources and closed-circuit
cameras lack the capability to simultaneously process thousands of inputs and predict critical
points in real time. This study was conducted with the aim of systematically investigating the
role of artificial intelligence (AI) in transforming the paradigm of mass gathering management.

Methods: This research was a systematic review conducted by searching reputable databases
including IEEE Xplore, Scopus, PubMed, and Google Scholar from 2018 to 2026. Keywords
used included "artificial intelligence," "deep learning," "mass gatherings,
"machine vision," and "crowd behavior prediction." Out of 342 initial articles, after apply-
ing inclusion criteria (experimental studies with field data or valid simulations) and exclusion
criteria (studies lacking practical implementation), 67 articles were finally analyzed. The Al
methods examined included convolutional neural networks (CNNs) for crowd density estima-
tion, LSTM models for density prediction over intervals of 30 seconds to 5 minutes, and deep
reinforcement learning for optimizing emergency evacuation routes.

Results: The analysis of articles showed that modified CNN-based systems with lightweight
architectures (such as MobileNet-SSD) were capable of estimating crowd density with an av-
erage accuracy of 94.3% and a latency of less than 40 milliseconds per frame. Hybrid CNN-
LSTM models successfully predicted potential bottleneck points on average 2.8 minutes before
the occurrence of critical crowding. In a case study simulating an 80,000-seat stadium, the
reinforcement learning-based evacuation system reduced the total evacuation time by up to
42% compared to a scenario without Al. Furthermore, the use of real-time anonymization algo-
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rithms (such as facial detection converted to motion skeletons) was able to preserve individuals'
privacy without compromising monitoring accuracy. The main challenges included heavy de-
pendence on camera quality under low-light conditions and model error at densities exceeding
7 people per square meter.

Conclusion: Al, particularly in three areas—(1) real-time monitoring of crowd density and be-
havior, (2) early prediction of critical points, and (3) dynamic optimization of evacuation and
crowd guidance—demonstrates performance beyond traditional methods. However, for opera-
tional application in real-scale gatherings (exceeding 100,000 people), the convergence of three
factors is required: development of algorithms robust to noise and poor lighting conditions,
establishment of clear ethical standards for privacy preservation, and design of edge computing
architectures to reduce dependence on central bandwidth. It is recommended that countries
involved with mass gatherings of millions (such as Iran for the Arba'een pilgrimage) take im-
mediate action to establish real-scale experimental pilot projects.

Keywords: Artificial Intelligence, Mass Gatherings, Crowd Management, Machine Vision, Col-
lective Behavior Prediction, Crushing, Emergency Evacuation
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Introduction: The Arbacen Walk, as one of the world's largest religious mass gatherings, annual-
ly brings together millions of pilgrims under unique climatic, environmental, and demographic
conditions, consequently entailing a spectrum of health hazards, communicable diseases, phys-
ical injuries, and traffic-related incidents. Despite the expansion of health and relief services, a
considerable proportion of these risks can be mitigated through preventive interventions.

Aim: The present study was conducted to elucidate effective strategies for preventing diseases
and incidents during the Arbaecen Walk from the perspectives of health professionals and pil-
grims.

Methods: This qualitative study employed a conventional content analysis approach and was
conducted in 2025. Participants comprised 31 individuals who were purposively selected with
maximum variation sampling; of these, 12 were health professionals, crisis management ex-
perts, and prehospital emergency personnel with prior service experience in the Arbaeen cere-
mony, and 19 were pilgrims with firsthand experience of the Walk. Data were gathered through
in-depth semi-structured interviews and analyzed using Graneheim and Lundman's content
analysis method with the assistance of MAXQDA software. To ensure data robustness, Lincoln
and Guba's trustworthiness criteria—namely credibility, transferability, confirmability, and de-
pendability—were meticulously observed.

Findings: Analysis of the interview data yielded four main themes and eleven subcategories. The
first theme, "Empowering Self-Care," emphasized the role of individual pilgrim preparedness
in preventing illnesses and injuries. Participants identified pre-travel physical readiness, foot
care, appropriate footwear, and adequate nutrition and hydration as pivotal self-care strate-
gies for maintaining health. The second theme, "Systematic Protective Shield," was primarily
raised by health professionals and underscored the necessity of multilingual public education
campaigns, health screening at entry points, and the identification of high-risk pilgrims. Ac-
cording to the experts, deficiencies in targeted training could lead to increased disease inci-
dence and emergency visits. The third theme, "Safe Environmental Engineering," emerged
from the shared perspectives of both pilgrims and professionals. Improving environmental in-
frastructure—including canopies, misting systems, adequate sanitation facilities, and the seg-
regation of pedestrian walkways from vehicular traffic—were identified as the most critical
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measures for reducing heatstroke, infectious diseases, and traffic-related incidents. Finally, the
theme "The Gap between Awareness and Practice" was identified as the most significant barrier
to the implementation of preventive behaviors. Ignoring safety recommendations, a false sense
of security engendered by the presence of relief forces, and cultural and linguistic challenges in
health message dissemination were reported as the foremost obstacles to effective prevention.

Conclusion: Effective prevention of diseases and incidents during the Arbacen Walk necessitates
a multi-level, intersectoral approach that simultaneously focuses on enhancing pilgrim self-
care and reinforcing health system infrastructure and interventions. Designing evidence-based
educational campaigns, developing an integrated prevention protocol for relief and health orga-
nizations, and strengthening cross-cultural and multilingual communication can play a pivotal
role in enhancing pilgrim safety and health.

Keywords: Arbaeen, Disease Prevention, Incidents, Pilgrim Health, Prehospital Emergency,
Self-Care, Qualitative Study.



M)‘)b%mw‘aﬁbﬁ

Lived Experiences of Prehospital Emergency Personnel regard-
ing Ethical and Professional Challenges during the Arbaeen
Pilgrimage: An Interpretive Phenomenological Study

Ali Valinegadi', Meghdad Rahati’, Saeed Amini®, Alireza Ganjipour*, Masoud Etedalis

1- Khomein university of Medical Sciences, Khomein, I.R. Iran.
2- Khomein university of Medical Sciences, Khomein, [.R. Iran.

3- Saeed Amini, Associate Professor of Healthcare Services Management, Khomein university of
Medical Sciences, Khomein, I.R.

4- Khomein university of Medical Sciences, Khomein, [.R. Iran.

5- Khomein university of Medical Sciences, Khomein, I.R. Iran.

Introduction :The Arbacen Walk, as one of the world's largest religious mass gatherings, creates
complex and demanding conditions for the provision of emergency medical services. Prehospi-
tal emergency technicians participating in this event are confronted with high patient volumes,
resource constraints, physical exhaustion, and arduous decision-making situations, all of which
can precipitate ethical conflicts, psychological burnout, and professional challenges.

Aim: The present study was conducted to elucidate the lived experiences of 115 emergency tech-
nicians concerning the ethical and professional challenges encountered in delivering services
to Arbaeen pilgrims.

Methods: This qualitative study was conducted using an interpretive phenomenological approach
in 2025. Participants comprised 18 prehospital emergency technicians who had at least two
years of experience in Arbaeen operations and were purposively selected. Data were collected
through in-depth, unstructured interviews and analyzed using Diekelmann, Allen, and Tanner's
interpretive phenomenological method. To enhance data robustness, Lincoln and Guba's trust-
worthiness criteria—including credibility, dependability, confirmability, and transferability—
were rigorously observed.

Findings: Analysis of participants' experiences yielded three main themes. The first theme, "Mor-
al Distress in Triage," reflected the experience of decision-making amidst resource scarcity and
difficult patient prioritization. Technicians spoke of feelings of guilt, frustration at being unable
to assist all patients, and the conflict between professional obligations and their personal and
religious values. Many participants described the experience of choosing among patients with
simultaneous needs under limited resources as one of the most challenging aspects of their
mission. The second theme, "Care beyond Duty," denoted the expansion of the paramedics'
professional role beyond formal organizational responsibilities. Participants referred to per-
sonal sacrifices, including covering the cost of medication and supplies for pilgrims, providing
emotional and spiritual support to unaccompanied patients or the families of the deceased, and
engaging in non-specialized activities such as searching for missing individuals. These actions
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were frequently driven by a sense of human responsibility and the shortage of personnel in
crisis conditions. The third theme, "Resilience amidst Crisis," pertained to the coping strate-
gies employed by paramedics to maintain psychological equilibrium. Resorting to spirituality,
prayer and supplication, emotional support from colleagues, group discussions, and collective
humor were reported as the most significant sources of resilience. However, some participants
spoke of the persistent psychological aftereffects of the mission, chronic fatigue, symptoms of
burnout, and emotional distress experienced upon returning from the Arbaeen operation.

Conclusion: Prehospital emergency technicians in the Arbaeen ceremony confront complex ethi-
cal conflicts and multidimensional professional pressures that extend beyond the routine duties
of emergency medical services. Designing clear triage protocols for mass gatherings, providing
structured psychological support before and after missions, and formally acknowledging the
spiritual dimensions of care within the health system can contribute to enhancing the mental
health and performance quality of relief personnel.

Keywords: Arbaeen, Prehospital Emergency, Ethical Challenge, Interpretive Phenomenology,
Triage, Rescuer Mental Health, Resilience
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Background and Objective: Participation in the Arbaeen pilgrimage walk is associated with
various positive effects on physical, psychological, and social health, although some adverse
health outcomes have also been reported. Healthy dietary patterns are recognized as important
factors in promoting physical health, reducing inflammation, improving quality of life, and
enhancing mental well-being. This study aimed to systematically review the scientific evidence
regarding the role of healthy dietary patterns in improving the resilience of pilgrims during the
Arbaeen walk.

Search Method: In this systematic review, papers published up to 2026 were searched in the
Scopus, PubMed, and Web of Science databases using the keywords: “Arbacen Pilgrimage,”
“Resilience,” “Healthy Dietary Pattern,” “Mediterranean Diet,” “Mental Health,” and “Quality
of Life.” Inclusion criteria consisted of studies related to healthy nutrition, resilience, mental
health, and the health of pilgrims or religious communities. After screening and quality assess-
ment, the data were analyzed descriptively.

Findings: The findings demonstrated that healthy dietary patterns rich in fruits, vegetables,
whole grains, legumes, and lean protein sources are associated with reduced oxidative stress,
improved immune function, enhanced quality of life, better mental health, and lower stress-re-
lated outcomes. Such dietary patterns are closely related to the Mediterranean diet and the
Dietary Approaches to Stop Hypertension (DASH) diet. Furthermore, healthy diets showed a
significant association with reduced mental fatigue and improved physical endurance, factors
that may play an effective role in strengthening the resilience of Arbaeen pilgrims. In addition,
evidence suggests that cultural, spiritual, and social factors, alongside appropriate nutrition, can
improve psychological adaptation and the ability to cope with difficult conditions.

Conclusion: Adherence to healthy dietary patterns, including the Mediterranean and DASH
diets, during the Arbaeen pilgrimage can be considered an effective strategy for enhancing
both physical and psychological resilience among pilgrims. Therefore, appropriate nutritional
planning along the Arbaeen walking route, including the establishment of health and wellness
stations offering counseling services, nutrition-oriented educational programs, and supportive
food packages based on Mediterranean or DASH dietary models, may play an important role
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in improving pilgrims’ health and reducing physical and psychological complications. Conse-
quently, such measures may substantially improve pilgrims’ resilience during the journey. In-
terventional studies and the localization of dietary models tailored to the conditions of Arbaeen

pilgrims are recommended.
Key Words: Healthy nutrition, resilience, Arbaeen pilgrimage walk
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Background: Artificial intelligence (Al)-enabled applications are increasingly used to enhance
healthcare delivery, surveillance, and decision-making in disaster and emergency health man-
agement. Mass gatherings such as the Arbaeen pilgrimage further intensify healthcare demands
due to high population density and increased risk of injuries and communicable diseases. Al-
based systems have shown potential in improving real-time monitoring, early warning, triage,
and resource allocation in such settings.

Objective: This study aimed to systematically review original studies on Al-enabled applications
in disaster and emergency health management.

Search Method: A systematic literature search was conducted for studies published between
2015 and 2026 in international and national databases, including PubMed, Web of Science,
Google Scholar, SID, and Magiran. The search strategy included keywords such as “Arbaeen”,
“mass gatherings”, “artificial intelligence”, “machine learning”, “deep learning”, “Al applica-
tions”, “health informatics”, “disaster management”, and “emergency care”. Inclusion criteria
were original research studies (observational, experimental, or implementation studies) focus-
ing on Al-enabled applications in disaster or emergency healthcare settings. Exclusion criteria
included review articles, systematic reviews, meta-analyses, editorials, and studies without Al-
based components. Articles published in English and Persian were included. The screening
process followed PRISMA guidelines and was independently performed by two reviewers,
with disagreements resolved through discussion or a third reviewer.

Findings: The initial search identified 1570 articles. After removal of duplicates and screening
based on title and abstract, 28 full-text articles were assessed for eligibility. Finally, 9 original
studies met the inclusion criteria and were included in the final synthesis. The findings indicat-
ed that Al-enabled applications in disaster and emergency health management are mainly used
for predictive modeling, patient triage, disease surveillance, resource allocation, and emergen-
cy communication. Machine learning and data-driven algorithms were the most commonly
used approaches. However, challenges such as data quality limitations, lack of interoperability,
ethical concerns, and infrastructural constraints were frequently reported.

Conclusion: Al-enabled applications play a critical role in improving efficiency and deci-
sion-making in disaster and emergency health systems. These technologies enhance situational
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awareness and support timely response in high-pressure environments such as mass gatherings.
However, further development in system integration, data governance, and context-specific
implementation is required to ensure effective and sustainable use.

Keywords: Artificial Intelligence, Machine Learning, Disaster Management, Mass Gatherings,
Arbaeen
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Background: The Arbaeen pilgrimage, with approximately 20 million annual participants, rep-
resents one of the world's largest mass gatherings and poses significant challenges to healthcare
systems. Despite the scale of this event, limited research has systematically examined these
healthcare challenges and the potential role of emerging technologies in addressing them.

Objective: This review aimed to identify key healthcare challenges in mass gatherings, particu-
larly the Arbaeen pilgrimage, and to explore the role of artificial intelligence (Al) and informa-
tion systems in addressing these challenges.

Methods: This review was conducted by searching international databases, including PubMed
and Web of Science, as well as domestic databases such as SID and Magiran, from January
2010 to April 2026. Keywords included "mass gathering," "Arbaeen," "triage," "emergency
medical information system," "clinical decision support system," and "artificial intelligence."
The inclusion criteria were: (1) original research, and qualitative studies; (2) studies addressing
healthcare challenges, triage, or Al applications in mass gatherings; and (3) studies published
in English or Persian. The exclusion criteria were: (1) opinion pieces, letters, and editorials;
(2) studies without full-text availability; and (3) studies focused on non-health aspects of mass
gatherings. Two independent reviewers conducted screening and data extraction, and disagree-
ments were resolved through consensus with a third reviewer.

Results: The included studies identified three main categories of healthcare challenges: infra-
structure-related challenges (staff shortages, limited equipment, and insufficient supplies),
disease-related challenges (respiratory and gastrointestinal infections, heatstroke, and muscu-
loskeletal problems), and pilgrim-related factors (inadequate health awareness and limitations
among vulnerable groups). Healthcare workers faced high patient volumes, staff shortages,
skill mismatches, burnout, and inadequate rest facilities. Evidence from Hajj and other mass
gatherings demonstrated that Al applications can improve predictive analytics, triage, resource
management, and virtual care. Emergency information systems improved survival rates by
5% and evacuation efficiency by 50%, while mobile health records reduced triage time and
improved diagnostic accuracy. Clinical decision support systems that incorporate contextual
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factors, such as traffic conditions and patient location, enhanced emergency management and
resource allocation.

Conclusion: The findings suggest that Al and information systems have considerable potential
to address healthcare challenges in mass gatherings. Given the documented success of these
technologies in similar events, developing Al-based clinical decision support systems for the
Arbaeen pilgrimage may improve triage, optimize resource allocation, support healthcare de-
livery, and reduce the burden on healthcare workers. Future research should focus on clinical
validation, implementation strategies, and ethical considerations.

Keywords: Arbacen, Mass Gatherings, Artificial Intelligence, Information Systems, Resource
Management
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Background and Objctive: Mental health issues in the context of international travel have re-
ceived limited attention in travel medicine. Individuals with pre-existing psychiatric disorders
often encounter unique challenges during travel, while travel itself may precipitate the onset or
exacerbation of mental health conditions. This narrative review aimed to explore the complex
relationship between international travel and mental health and to identify preventive strategies
for improving the safety and well-being of travelers.

Materials and Methods: A narrative review of the available literature was conducted to examine
the psychological consequences of international travel, associated risk factors, recommenda-
tions for prevention and management, and practical considerations regarding the transportation
and use of medications during travel.

Findings: Evidence suggests that international travel may contribute to the development or wors-
ening of psychiatric symptoms, including anxiety, acute psychosis, mood disturbances, and
suicidal ideation. Travel-related stress, culture shock, jet lag, sleep disruption, substance and
alcohol use, and reduced social support are among the major contributing factors. Conversely,
appropriately planned travel may offer psychological benefits, such as enhanced social engage-
ment, improved self-esteem, and enrichment of quality of life among individuals with chronic
mental illness. Pre-travel psychiatric assessment, patient education, continuity of treatment,
adequate travel insurance, and adherence to destination-specific medication regulations are
essential preventive measures.

Conclusions: Travel psychiatry is an emerging interdisciplinary field that warrants greater clini-
cal and research attention. Collaboration between mental health professionals and travel medi-
cine practitioners is crucial to minimize mental health risks and enable individuals with psychi-
atric conditions to benefit safely from international travel experiences.

Keywords: International travel; Mental health; Travel psychiatry; Risk factors; Prevention; Psy-
chosis.
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Background and Objective: Participation in the Arbaeen pilgrimage requires adequate physical
fitness and endurance. Therefore, identifying simple Persian Medicine—based approaches to en-
hance the function of major vital organs, including the brain, heart, liver, and kidneys, may be
beneficial. This study aimed to identify medicinal plants recommended in authoritative Persian
Medicine texts for strengthening vital organs and to evaluate the available pharmacological
evidence supporting their effects.

Search Method: Medicinal plants described as tonics for vital organs were extracted from se-
lected Persian Medicine references. Subsequently, pharmacological evidence regarding their
protective and strengthening effects was searched in scientific databases, including PubMed,
Scopus, and Web of Science.

Findings: Among the medicinal plants mentioned in Persian Medicine texts, cinnamon (Cin-
namomum verum J.), borage (Borago officinalis L.), mango (Mangifera indica L.), and clove
(Syzygium aromaticum L.) were the most frequently cited for strengthening vital organs.
Evaluation of pharmacological studies demonstrated that these plants contribute to the protec-
tion and enhancement of vital organ function through mechanisms such as reducing oxidative
stress, suppressing inflammation, modulating apoptotic pathways, and improving mitochondri-
al function.

Conclusion: Medicinal plants recommended in Persian Medicine for strengthening vital organs
appear to exert their beneficial effects through mechanisms including maintenance of homeo-
stasis, reduction of oxidative damage, and attenuation of inflammatory responses. These ac-
cessible and traditionally recommended plants may be considered as supportive measures for
Arbaeen pilgrims. Furthermore, following confirmation in well-designed clinical studies, they
may serve as promising candidates for the development of herbal products aimed at the preven-
tion and management of cardiovascular, neurological, and hepatic disorders.
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Background and Objective: The Arba'een pilgrimage involves prolonged walking (average
300400 km) in a dry, dusty environment, with millions of pilgrims exposed to airborne fun-
gal spores. Transient immunological disturbances—particularly fatigue-induced immunosup-
pression and dust-mediated mucosal irritation—may predispose pilgrims to respiratory fungal
colonization. However, no systematic synthesis of evidence exists on this association[1, 2].
This review aims to investigate the relationship between these transient immune changes and
colonization by opportunistic fungi such as Aspergillus and Candida species in the upper and
lower respiratory tracts [1, 3].

Search Method: A systematic search was conducted in PubMed, Web of Science, Scopus, and
SID (for Persian articles) through January 2026. Keywords included: "transient immunosup-
pression," "fatigue," "dust inhalation," "fungal colonization," "Aspergillus," "Candida," "re-
spiratory tract," "mass gathering," and "Arba'een." Inclusion criteria were: (1) original human
studies or high-quality reviews, (2) assessment of fatigue or dust exposure as immune-disturb-
ing factors, (3) microbiological or molecular detection of fungal colonization in respiratory
samples, and (4) publication in English or Persian. After screening 312 records, 24 eligible
studies were finally included.

Findings: Of the 24 included studies (9 experimental, 12 observational, and 3 interventional), the
following key findings emerged:

1. Fatigue and immune parameters

- Prolonged physical exertion (simulating Arba'een walking) reduced salivary secretory IgA
(sIgA) levels by 35-55% within 48—72 hours (p < 0.01).

- Natural killer (NK) cell activity decreased by 40% after 5 days of continuous walking, correlat-
ing with increased nasopharyngeal and Candida albicans colonization (r = 0.62, p = 0.008).

2. Dust inhalation effects

-Experimental exposure to dust particulate matter (PM10 > 150 pg/m®) suppressed alveolar
macrophage phagocytosis of Aspergillus fumigatus conidia by up to 45% in murine models.

-In human nasal lavage studies, dust exposure decreased mucociliary clearance and upregulated
IL-4 and IL-13, creating a permissive environment for fungal adhesion.

3. Fungal colonization rates under transient immunosuppression
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- Among individuals with combined fatigue and dust exposure (simulating pilgrimage condi-
tions), Aspergillus spp. Colonization of the upper respiratory tract increased from 8% (base-
line) to 27% (post-exposure).

- Candida spp. Colonization of the oropharynx rose from 12% to 34% under similar conditions.

- Four observational studies reported that pilgrims with >6 hours/day of dust exposure and self-re-
ported severe fatigue had a 3.2-fold higher risk (95% CI: 2.1-4.8) of positive sputum culture
for opportunistic fungi.

4. Clinical correlates

- Fungal colonization was associated with non-specific respiratory symptoms (cough, phlegm,
sore throat) in 68% of colonized individuals versus 22% of non-colonized (p < 0.001).

- No invasive fungal infections were reported, but colonization persisted for up to 2 weeks
post-pilgrimage in 40% of cases without intervention.

Conclusion: Transient immunological disturbances—specifically, fatigue-induced reduction in
sIgA/NK activity and dust-mediated impairment of macrophage function—are significantly
associated with increased respiratory fungal colonization in settings resembling the Arba'een
pilgrimage. Although colonization is generally self-limiting, it may explain the high prevalence
of post-pilgrimage respiratory complaints. Preventive strategies, including nasal saline irriga-
tion, hydration, and short-term probiotic or antifungal mouthwashes for high-risk pilgrims,
warrant further prospective study.

Keywords: Transient immunosuppression, dust inhalation, fungal colonization, Arba'een pil-
grimage, mass gathering health
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A Review of Medicinal Plants Used to Enhance the Function of
Vital Organs in Persian Medicine and an Evaluation of Pharma-

cological Evidence

Nasibe Yousefian-Gilavan'!, Mehdi Rezaei', Mahbubeh Bozorgi'

Department of Persian Medicine, School of Traditional Medicine, Shahed University, Tehran,
Iran

Background and Objective: Participation in the Arbaeen pilgrimage requires adequate physical
fitness and endurance. Therefore, identifying simple Persian Medicine—based approaches to en-
hance the function of major vital organs, including the brain, heart, liver, and kidneys, may be
beneficial. This study aimed to identify medicinal plants recommended in authoritative Persian
Medicine texts for strengthening vital organs and to evaluate the available pharmacological
evidence supporting their effects.

Search Method: Medicinal plants described as tonics for vital organs were extracted from se-
lected Persian Medicine references. Subsequently, pharmacological evidence regarding their
protective and strengthening effects was searched in scientific databases, including PubMed,
Scopus, and Web of Science.

Findings: Among the medicinal plants mentioned in Persian Medicine texts, cinnamon (Cin-
namomum verum J.), borage (Borago officinalis L.), mango (Mangifera indica L.), and clove
(Syzygium aromaticum L.) were the most frequently cited for strengthening vital organs. Evalu-
ation of pharmacological studies demonstrated that these plants contribute to the protection and
enhancement of vital organ function through mechanisms such as reducing oxidative stress,
suppressing inflammation, modulating apoptotic pathways, and improving mitochondrial func-
tion.

Conclusion: Medicinal plants recommended in Persian Medicine for strengthening vital organs
appear to exert their beneficial effects through mechanisms including maintenance of homeo-
stasis, reduction of oxidative damage, and attenuation of inflammatory responses. These ac-
cessible and traditionally recommended plants may be considered as supportive measures for
Arbaeen pilgrims. Furthermore, following confirmation in well-designed clinical studies, they
may serve as promising candidates for the development of herbal products aimed at the preven-
tion and management of cardiovascular, neurological, and hepatic disorders.
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A Review of the Antidotal Effects of Tiryaq Arba'a :Traditional
and Pharmacological Evidence on Its Antitoxic and Organ-Pro-
tective Properties
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Nasibe Yousefian-Gilavan', Mehdi Rezaei', Mahbubeh Bozorgi'

Department of Persian Medicine, School of Traditional Medicine, Shahed University, Tehran,
Iran

Background and Objective: “Tiryaq Arba'a” is one of the most widely used antidotal formula-
tions in Persian Medicine and is described in classical texts, including The Canon of Medicine
(Al-Qanun fi al-Tibb) and Al-Hawi, as both an antidote and a tonic. Beyond neutralizing toxins,
it is traditionally believed to preserve health, strengthen innate vital forces, enhance the func-
tion of vital organs, and improve the body's resistance to disease. The formulation consists of
four principal ingredients: bay laurel (Laurus nobilis L.), myrth (Commiphora myrrha (Nees)
Engl.), birthwort (Aristolochia spp.), and sweet flag (Acorus calamus L.).

Search Method: This review examined the therapeutic applications of 7iryaq Arba'a using se-
lected Persian Medicine sources and compared them with evidence from studies indexed in
PubMed, Scopus, Web of Science up to 2026.

Findings: Classical texts describe the formulation as being effective for the treatment of poi-
soning, particularly snake and scorpion envenomation, disorders associated with cold temper-
ament and obstruction, and for strengthening vital organs and enhancing physical resilience.
Its traditional use also suggests potential benefits during prolonged physical exertion, such as
long-distance walking and the Arbaeen pilgrimage.

Modern pharmacological studies demonstrate that bay laurel, myrrh, and sweet flag possess
antioxidant, anti-inflammatory, and cytoprotective properties against toxicant-induced tissue
injury. Although some Aristolochia species exhibit antioxidant and anti-inflammatory activi-
ties, their clinical use is severely limited by well-documented nephrotoxicity associated with
aristolochic acids.

Conclusion: Overall, available evidence partially supports the traditional antidotal and tonic
properties of Tiryaq Arba'a while highlighting the need for safety evaluation, standardization,
and investigation of synergistic interactions among its constituents.

Keywords: 7iryaq Arba'a, Immune System, Persian Medicine, Toxicity, Arbaeen pilgrimage
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Development of Gluten Free Nutribar for Celiac Patients in

Mass Gatherings: Nutritional Formulation Approach for Ar-
baeen Pilgrimage

Hooria Seyedhosseini-Ghaheh!”, Gholamreza Askari'

"Nutrition and Food Security Research Center, Isfahan University of Medical Sciences, Isfahan,
Iran.

Introduction: Celiac disease is an autoimmune disorder triggered by gluten, requiring lifelong
strict adherence to a gluten-free diet. However, gluten-free diets may be associated with nutri-
tional imbalances, including reduced intake of fiber and key micronutrients. In mass gathering
settings such as the Arbaeen pilgrimage, limited access to safe gluten-free foods and high risk
of gluten cross-contamination poses a major challenge for this population.

Objective: This study aims to design a nutrient-dense gluten-free Nutribar suitable for individu-
als with celiac disease in such conditions.

Methods: The formulation was designed through a review of current evidence on celiac disease
nutrition and gluten-free product development. Gluten-free and nutrient-rich ingredients in-
cluding pseudocereals (quinoa and amaranth), dried fruits (dates, raisins, and figs), nuts, and
soluble dietary fibers were selected based on nutritional and functional properties. The formu-
lation followed Codex Alimentarius standards for gluten-free foods. Ingredient selection was
based on nutritional adequacy, energy density, technological functionality, and stability under
ambient conditions.

Results: Evidence from the literature indicates that pseudocereals can improve protein quality
and micronutrient density in gluten-free formulations. Matrices based on dates enhance energy
availability, texture, and binding properties, while nuts and seeds contribute to unsaturated
fatty acids and higher energy density. Soluble fibers improve structural stability and may sup-
port gastrointestinal function. Previous studies on similar gluten-free snack formulations report
acceptable physicochemical stability and improved sensory properties under ambient storage
conditions. Overall, this type of formulation may be suitable for nutritionally vulnerable indi-
viduals in mass gathering environments with limited access to safe food.

Conclusion: A gluten-free Nutribar based on natural ingredients with high nutrient density can
serve as a practical dietary strategy for supporting individuals with celiac disease during mass
gatherings such as the Arbaeen pilgrimage. It may help improve dietary adequacy while reduc-
ing the risk of accidental gluten exposure in challenging conditions.

Keywords: Celiac Disease, Gluten-Free Diet, Food Safety, Dietary Supplements, Arbaeen pil-
grims
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Nutritional challenges in Arbaeen pilgrimage: a systematic review

Mostafa Modareszadeh!" Ameneh Marzban" Shima Ghasemghanbari Dehaghani> Mohsen
Sedigh?®

1. Department of Health in Disasters and Emergencies, School of Health Management and Infor-
mation Sciences, Iran University of Medical Sciences, Tehran, Iran

2.Research center for Food Security and Nutrition, Shahid Sadoughi University of Medical Sci-
ences and Health Services, Yazd, Iran

3.Farahangian University, Kerman, Iran

Background and Objective: The Arbacen walking ceremony is a big religious event that draws
millions of people to the Arbaeen terminals in Iraq every year. Due to the large number of
participants and difficult environmental conditions, nutritional problems are common among
pilgrims. This study was conducted with the aim of examining the Nutritional challenges in
Arbaeen walking by a systematic review.

Search Method: Articles related to the search of the keywords of Challenges, nutriton, food hy-
giene, Arbaeen, mass gathering were identified in different databases. The keywords were com-
bined with and without quotation marks and using the Boolean operators "AND" and "OR",
and if necessary, the wildcard star "*" was used to expand the search. Also, subject search was
performed using MeSH medical subject headings and through the PubMed (Medline) database.
After applying the inclusion criteria, 21 studies were extracted. The PRISMA 2020 checklist
was used in this study.

Findings: The results showed 21 reviewed articles the challenges include: 1. Lack of water: Lack
of water during Arbaeen walk is difficult due to environmental conditions. Participants are at
risk of heatstroke and dehydration. 2. Lack of food: Lack of food during the Arbaeen walk is
difficult due to environmental conditions. Participants are at risk of starvation and lack of ener-
gy. 3. Lack of calories: Lack of calories in Arbaeen walking is due to high physical activity and
lack of food. Participants are at risk for lack of energy and weakness. 4. Lack of vitamins and
minerals: lack of vitamins and minerals in the Arbaeen walk is difficult due to lack of food and
environmental conditions. Participants are at risk of diseases caused by lack of vitamins and
minerals. 5. Food contamination: Food contamination during the Arbaeen walk is difficult due
to the environmental conditions. Participants are at risk of foodborne illness. 6. Lack of water
and food in children: Lack of water and food in children during Arbaeen walk is difficult due to
environmental conditions. Children are at risk of diseases caused by lack of water and food. 7.
Lack of food in people with special food needs: lack of food in people with special food needs
in the Arbaeen walk is difficult due to environmental conditions. People with special food
needs are at risk of developing diseases caused by lack of food.

Conclusion: To solve these problems, health organizations and relevant governments should
try to improve nutritional facilities during the Arbacen pilgrimage. The participants must also
observe their hygiene and use the available nutritional facilities.

KeyWords: Challenges, Nutriton, Food Hygiene, Arbacen, Mass Gathering
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Reasons for visiting pilgrims to medical centers during Arbaeen
pilgrimage
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1.Department of Health in Disasters and Emergencies, School of Health Management and Infor-
mation Sciences, Iran University of Medical Sciences, Tehran, Iran

2.Research center for Food Security and Nutrition, Shahid Sadoughi University of Medical Sci-
ences and Health Services, Yazd, Iran

3.Farahangian University, Kerman, Iran

Background and Objective: Mehran border is one of the important borders between Iran and
Iraq, where every year millions of Muslims around the world go to this area to participate in the
Arbaeen pilgrimage. In this region, Iranian Red Crescent Medical Centers play an important
role in providing healthcare services to Arbaeen participants. This study aimed to analyze the
pattern of service delivery and identify the primary health needs of pilgrims at this critical node
to enhance future emergency medical planning.

Materials and Methods: This is a descriptive, cross-sectional study conducted during the Ar-
baeen season. Data were collected through the review of electronic health records and daily
activity reports registered at the Iranian Red Crescent medical stations located at the Mehran
border crossing. All patients who received outpatient, triage, or emergency stabilization ser-
vices were included in the census. Data analysis was performed using descriptive statistics in
SPSS software to categorize the types of interventions and patient demographics.

Findings: In the findings section, you’ve outlined several key reasons for pilgrims seeking med-
ical attention at the Mehran border’s Red Crescent centers. A substantial number of cases were
attributed to Musculoskeletal Disorders, including blisters, foot injuries, and muscle cramps,
stemming from extensive walking and inadequate footwear. Heat-related Illnesses were also a
significant concern, with heat exhaustion, dehydration, and fainting being prevalent, particular-
ly among the elderly and those with pre-existing health issues, due to the region’s intense heat.
Gastrointestinal Issues, such as food poisoning and acute gastroenteritis, were frequently re-
ported, often associated with non-standard food sources or poor hygiene practices in the desert
conditions. Additionally, Respiratory Infections were common, characterized by coughs, sore
throats, and worsened asthma symptoms, likely exacerbated by the high population density and
dusty environment of the border area. Finally, the need for Chronic Disease Management was
evident, with many individuals requiring continuation of treatments for conditions like high
blood pressure and diabetes, as their regular medication schedules had been disrupted by the
pilgrimage journey.

Conclusion: The findings indicate that the medical centers at the Mehran border are essential
hubs for primary healthcare during the Arbaeen pilgrimage. To improve service quality, it is
recommended to shift the focus from reactive emergency care to preventive measures. This
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includes public awareness campaigns regarding proper hydration, the distribution of foot care
supplies, and the establishment of more specialized units for chronic disease management.
Furthermore, strengthening the triage system is vital to prioritize vulnerable groups, such as the
elderly, in order to reduce the burden on medical staff during peak congestion.

Key Words: Arbacen Pilgrimage, Mehran Border, Red Crescent, Health Services, Emergency
Medicine, Pilgrims’ Health
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Heat Stress Risk Stratification in Arbaeen Mass Gatherings: A
Conceptual AI-Based Framework

Hooria Seyedhosseini-Ghaheh!”, Gholamreza Askari'

"Nutrition and Food Security Research Center, Isfahan University of Medical Sciences, Isfahan,
Iran

Introduction: Arbaeen pilgrimage is one of the largest global mass gatherings, involving mil-
lions of participants walking long distances under harsh environmental conditions. These con-
ditions significantly increase the risk of heat stress, dehydration, and metabolic imbalance,
especially among vulnerable populations. However, integrated preventive frameworks combin-
ing physiological, behavioral, and environmental determinants remain limited.

Objective: This study aimed to develop a conceptual Al-assisted framework for heat stress risk
stratification and preventive management in Arbaeen mass gatherings.

Methods: A conceptual literature-based approach was adopted. Relevant studies were retrieved
from PubMed, Scopus, Web of Science, and WHO reports. The review was not systematic but
focused on synthesizing evidence across four domains: heat-related illnesses in mass gather-
ings, hydration and thermoregulation physiology, disaster medicine and crowd health manage-
ment, and artificial intelligence in clinical risk prediction. The extracted evidence was used to
construct a multidimensional conceptual framework.

Results: Evidence indicates that heat stress in mass gatherings is a multifactorial condition driven
by individual susceptibility, behavioral patterns, and environmental exposure. Based on this
synthesis, a three-level risk stratification model (low, moderate, high risk) was developed. The
proposed framework integrates age, comorbidities, medication use, hydration status, physical
activity, and environmental conditions such as temperature, humidity, and crowd density. The
conceptual Al component supports early identification of at-risk individuals and guides preven-
tive interventions including hydration strategies, nutritional recommendations, rest scheduling,
and referral pathways.

Conclusion: The proposed model provides a structured, scalable, and evidence-informed con-
ceptual framework for heat stress management in Arbaeen mass gatherings. Although not em-
pirically validated, it integrates principles of public health, disaster medicine, and artificial
intelligence. The framework may be adaptable to other mass gathering events worldwide and
support future development of predictive health systems.

Keywords: Mass gathering, Heat stress, Hydration, Artificial intelligence, Public health
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Heat Stress Risk Stratification in Arbaeen Mass Gatherings: A
Conceptual AI-Based Framework
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Iran

Introduction: Arbaeen pilgrimage is one of the largest global mass gatherings, involving mil-
lions of participants walking long distances under harsh environmental conditions. These con-
ditions significantly increase the risk of heat stress, dehydration, and metabolic imbalance,
especially among vulnerable populations. However, integrated preventive frameworks combin-
ing physiological, behavioral, and environmental determinants remain limited.

Objective: This study aimed to develop a conceptual Al-assisted framework for heat stress risk
stratification and preventive management in Arbaeen mass gatherings.

Methods: A conceptual literature-based approach was adopted. Relevant studies were retrieved
from PubMed, Scopus, Web of Science, and WHO reports. The review was not systematic but
focused on synthesizing evidence across four domains: heat-related illnesses in mass gather-
ings, hydration and thermoregulation physiology, disaster medicine and crowd health manage-
ment, and artificial intelligence in clinical risk prediction. The extracted evidence was used to
construct a multidimensional conceptual framework.

Results: Evidence indicates that heat stress in mass gatherings is a multifactorial condition driven
by individual susceptibility, behavioral patterns, and environmental exposure. Based on this
synthesis, a three-level risk stratification model (low, moderate, high risk) was developed. The
proposed framework integrates age, comorbidities, medication use, hydration status, physical
activity, and environmental conditions such as temperature, humidity, and crowd density. The
conceptual Al component supports early identification of at-risk individuals and guides preven-
tive interventions including hydration strategies, nutritional recommendations, rest scheduling,
and referral pathways.

Conclusion: The proposed model provides a structured, scalable, and evidence-informed con-
ceptual framework for heat stress management in Arbaeen mass gatherings. Although not em-
pirically validated, it integrates principles of public health, disaster medicine, and artificial
intelligence. The framework may be adaptable to other mass gathering events worldwide and
support future development of predictive health systems.

Keywords: Mass gathering, Heat stress, Hydration, Artificial intelligence, Public health
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Introduction: In recent years, with the development of unmanned aerial vehicles (UAVs), vari-
ous ideas have emerged regarding their use in providing healthcare and medical services.

Objective: This study reviews global research activities on using Drones for different healthcare
services.

Methods: This paper reviews recent studies published within the last five years focusing on
healthcare and medical applications of UAVs. For this purpose, review articles, research pa-
pers, and case studies were collected from reputable scientific databases such as Google Schol-
ar, PubMed, and IEEE Xplore, with a specific focus on UAV applications in health and medical
logistics. Due to the wide diversity of UAV systems in terms of flight profiles, weight classes,
and operational configurations, this study does not address detailed UAV classifications. In-
stead, UAVs are considered as autonomous aerial transportation systems, with the main focus
placed on their applications in healthcare and emergency response.

Results: In general, UAV applications in healthcare have been extensively investigated across
several operational domains, including the transportation of medicines and vaccines, the deliv-
ery of blood and laboratory samples, patient transport services, organ transportation, and the
distribution of critical medical equipment such as automated external defibrillators (AEDs) for
cardiac arrest cases. In all of these applications, significant successful implementations have
been reported, and UAV-based healthcare services are expected to expand substantially in the
near future. Among these applications, organ transportation remains the most challenging due
to strict time constraints, sensitivity to mechanical shock and vibration, and the requirement
for controlled low-temperature conditions during transport. Although UAVs have already been
tested in several organ transport missions, technical limitations still restrict their widespread
operational use in this domain.

Conclusion: The advantages of UAV deployment should be evaluated within their operational
contexts. UAV applications in disaster response improve reaction time and emergency assis-
tance, while in remote and hard to reach areas they enhance access to vaccines and medicines
and reduce transportation costs, potentially doubling healthcare accessibility. In island and
maritime regions, UAVSs also enable faster delivery of medical supplies and reduce dependence
on human logistical resources. Beyond operational environments, their broader medical appli-
cations should be further investigated.

Keywords: Unmanned Aerial Vehicles (UAV ,)Medicine delivery, Organ transport, Healthcare
services
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Development of Gluten Free Nutribar for Celiac Patients in

Mass Gatherings: Nutritional Formulation Approach for Ar-
baeen Pilgrimage
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Introduction: Celiac disease is an autoimmune disorder triggered by gluten, requiring lifelong
strict adherence to a gluten-free diet. However, gluten-free diets may be associated with nutri-
tional imbalances, including reduced intake of fiber and key micronutrients. In mass gathering
settings such as the Arbaeen pilgrimage, limited access to safe gluten-free foods and high risk
of gluten cross-contamination poses a major challenge for this population.

Objective: This study aims to design a nutrient-dense gluten-free Nutribar suitable for individu-
als with celiac disease in such conditions.

Methods: The formulation was designed through a review of current evidence on celiac disease
nutrition and gluten-free product development. Gluten-free and nutrient-rich ingredients in-
cluding pseudocereals (quinoa and amaranth), dried fruits (dates, raisins, and figs), nuts, and
soluble dietary fibers were selected based on nutritional and functional properties. The formu-
lation followed Codex Alimentarius standards for gluten-free foods. Ingredient selection was
based on nutritional adequacy, energy density, technological functionality, and stability under
ambient conditions.

Results: Evidence from the literature indicates that pseudocereals can improve protein quality
and micronutrient density in gluten-free formulations. Matrices based on dates enhance energy
availability, texture, and binding properties, while nuts and seeds contribute to unsaturated
fatty acids and higher energy density. Soluble fibers improve structural stability and may sup-
port gastrointestinal function. Previous studies on similar gluten-free snack formulations report
acceptable physicochemical stability and improved sensory properties under ambient storage
conditions. Overall, this type of formulation may be suitable for nutritionally vulnerable indi-
viduals in mass gathering environments with limited access to safe food.

Conclusion: A gluten-free Nutribar based on natural ingredients with high nutrient density can
serve as a practical dietary strategy for supporting individuals with celiac disease during mass
gatherings such as the Arbaeen pilgrimage. It may help improve dietary adequacy while reduc-
ing the risk of accidental gluten exposure in challenging conditions.

Keywords: Celiac Disease, Gluten-Free Diet, Food Safety, Dietary Supplements, Arbaeen pil-
grims
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Introduction: Arbaeen pilgrimage is one of the largest global mass gatherings, involving mil-
lions of participants walking long distances under harsh environmental conditions. These con-
ditions significantly increase the risk of heat stress, dehydration, and metabolic imbalance,
especially among vulnerable populations. However, integrated preventive frameworks combin-
ing physiological, behavioral, and environmental determinants remain limited.

Objective: This study aimed to develop a conceptual Al-assisted framework for heat stress risk
stratification and preventive management in Arbaeen mass gatherings.

Methods: A conceptual literature-based approach was adopted. Relevant studies were retrieved
from PubMed, Scopus, Web of Science, and WHO reports. The review was not systematic but
focused on synthesizing evidence across four domains: heat-related illnesses in mass gather-
ings, hydration and thermoregulation physiology, disaster medicine and crowd health manage-
ment, and artificial intelligence in clinical risk prediction. The extracted evidence was used to
construct a multidimensional conceptual framework.

Results: Evidence indicates that heat stress in mass gatherings is a multifactorial condition driven
by individual susceptibility, behavioral patterns, and environmental exposure. Based on this
synthesis, a three-level risk stratification model (low, moderate, high risk) was developed. The
proposed framework integrates age, comorbidities, medication use, hydration status, physical
activity, and environmental conditions such as temperature, humidity, and crowd density. The
conceptual Al component supports early identification of at-risk individuals and guides preven-
tive interventions including hydration strategies, nutritional recommendations, rest scheduling,
and referral pathways.

Conclusion: The proposed model provides a structured, scalable, and evidence-informed con-
ceptual framework for heat stress management in Arbaeen mass gatherings. Although not em-
pirically validated, it integrates principles of public health, disaster medicine, and artificial
intelligence. The framework may be adaptable to other mass gathering events worldwide and
support future development of predictive health systems.

Keywords: Mass gathering, Heat stress, Hydration, Artificial intelligence, Public health
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Introduction: In recent years, with the development of unmanned aerial vehicles (UAVs), vari-
ous ideas have emerged regarding their use in providing healthcare and medical services.

Objective: This study reviews global research activities on using Drones for different healthcare
services.

Methods: This paper reviews recent studies published within the last five years focusing on
healthcare and medical applications of UAVs. For this purpose, review articles, research pa-
pers, and case studies were collected from reputable scientific databases such as Google Schol-
ar, PubMed, and IEEE Xplore, with a specific focus on UAV applications in health and medical
logistics. Due to the wide diversity of UAV systems in terms of flight profiles, weight classes,
and operational configurations, this study does not address detailed UAV classifications. In-
stead, UAVs are considered as autonomous aerial transportation systems, with the main focus
placed on their applications in healthcare and emergency response.

Results: In general, UAV applications in healthcare have been extensively investigated across
several operational domains, including the transportation of medicines and vaccines, the deliv-
ery of blood and laboratory samples, patient transport services, organ transportation, and the
distribution of critical medical equipment such as automated external defibrillators (AEDs) for
cardiac arrest cases. In all of these applications, significant successful implementations have
been reported, and UAV-based healthcare services are expected to expand substantially in the
near future. Among these applications, organ transportation remains the most challenging due
to strict time constraints, sensitivity to mechanical shock and vibration, and the requirement
for controlled low-temperature conditions during transport. Although UAVs have already been
tested in several organ transport missions, technical limitations still restrict their widespread
operational use in this domain.

Conclusion: The advantages of UAV deployment should be evaluated within their operational
contexts. UAV applications in disaster response improve reaction time and emergency assis-
tance, while in remote and hard to reach areas they enhance access to vaccines and medicines
and reduce transportation costs, potentially doubling healthcare accessibility. In island and
maritime regions, UAVs also enable faster delivery of medical supplies and reduce dependence
on human logistical resources. Beyond operational environments, their broader medical appli-
cations should be further investigated.

Keywords: Unmanned Aerial Vehicles (UAV ,)Medicine delivery, Organ transport, Healthcare
services
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4.M.D., Technical Deputy, Isfahan Provincial Health Center, Isfahan, Iran.

5.Specialist in Dermatology, Deputy of Health, Isfahan University of Medical Sciences, Isfahan,
Iran.

Background: The Arbaeen pilgrimage, as the largest annual religious mass gathering in the
world, poses complex public health challenges. Comparative analysis of annual operational
plans can facilitate continuous improvement of health management systems. This study aimed
to compare the predicted performance of the Arbacen Health and Medical Committee in 2024
and 2025 and identify strengths, weaknesses, and opportunities for improvement.

Objectives :with the aim of comparing the projected performance of the Health and Treatment
Committee of the Arbaeen Headquarters in 2024 and 2025, identifying strengths, weaknesses,
and opportunities for improvement.

Methods: This descriptive—analytical study was carried out in 2025. Data were collected through
a review of upstream policy documents, including the 2024 Operational Executive Plan of the
Health and Treatment Committee of the Arbaeen Headquarters and the comprehensive 2025
Operational Plan of Isfahan University of Medical Sciences. Data analysis was performed us-
ing the World Health Organization’s Health Governance Framework (2016) and the Health
System Resilience Model proposed by Kruk et al. (2015).

Results: The 2024 plan mainly described activities at three levels—within-province, inter-prov-
ince, and cross-border—but lacked a clear timeline, measurable quantitative indicators, and
an effective monitoring mechanism. The 2025 plan included 16 operational objectives with
quarterly timelines, designation of responsible executives, operational monitoring indicators,
a comprehensive SWOT analysis, and a systematic approach to documenting lessons learned.
Improvements included clear delineation of responsibilities across three supervisory levels (in-
tra-provincial, inter-provincial, and cross-border), workforce capacity building, the establish-
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ment of an experience documentation system through standardized forms and lessons-learned
extraction meetings.

Conclusion: Compared to 2024, the 2025 operational plan demonstrates significant progress
in structural clarity, intersectoral coordination, continuous monitoring, and organizational
learning, aligning with global standards of health governance and health system resilience.
Nevertheless, challenges remain, including insufficient stable communication infrastructure,
logistical difficulties in transporting sensitive equipment, lack of adequate physical space and
specialized personnel for health teams.

Keywords: Health Management, Religious Mass Gatherings, Arbaeen Pilgrimage, Comparative
Analysis, Health Governance
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Hooria Seyedhosseini-Ghaheh!”, Seyed Mohammadjavad Emami Najafi Dehkordi?

"Nutrition and Food Security Research Center, Isfahan University of Medical Sciences, Isfahan,
Iran.

’Department of Aerospace Engineering, Amirkabir University of Technology, Tehran, Iran.

Introduction: In recent years, with the development of unmanned aerial vehicles (UAVs), vari-
ous ideas have emerged regarding their use in providing healthcare and medical services.

Objective: This study reviews global research activities on using Drones for different healthcare
services.

Methods: This paper reviews recent studies published within the last five years focusing on
healthcare and medical applications of UAVs. For this purpose, review articles, research pa-
pers, and case studies were collected from reputable scientific databases such as Google Schol-
ar, PubMed, and IEEE Xplore, with a specific focus on UAV applications in health and medical
logistics. Due to the wide diversity of UAV systems in terms of flight profiles, weight classes,
and operational configurations, this study does not address detailed UAV classifications. In-
stead, UAVs are considered as autonomous aerial transportation systems, with the main focus
placed on their applications in healthcare and emergency response.

Results: In general, UAV applications in healthcare have been extensively investigated across
several operational domains, including the transportation of medicines and vaccines, the deliv-
ery of blood and laboratory samples, patient transport services, organ transportation, and the
distribution of critical medical equipment such as automated external defibrillators (AEDs) for
cardiac arrest cases. In all of these applications, significant successful implementations have
been reported, and UAV-based healthcare services are expected to expand substantially in the
near future. Among these applications, organ transportation remains the most challenging due
to strict time constraints, sensitivity to mechanical shock and vibration, and the requirement
for controlled low-temperature conditions during transport. Although UAVs have already been
tested in several organ transport missions, technical limitations still restrict their widespread
operational use in this domain.

Conclusion: The advantages of UAV deployment should be evaluated within their operational
contexts. UAV applications in disaster response improve reaction time and emergency assis-
tance, while in remote and hard to reach areas they enhance access to vaccines and medicines
and reduce transportation costs, potentially doubling healthcare accessibility. In island and
maritime regions, UAVs also enable faster delivery of medical supplies and reduce dependence
on human logistical resources. Beyond operational environments, their broader medical appli-
cations should be further investigated.

Keywords: Unmanned Aerial Vehicles (UAV ,)Medicine delivery, Organ transport, Healthcare
services
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A Review of Medicinal Plants Used to Enhance the Function of
Vital Organs in Persian Medicine and an Evaluation of Pharma-
cological Evidence

Nasibe Yousefian-Gilavan', Mehdi Rezaei', Mahbubeh Bozorgi'

Department of Persian Medicine, School of Traditional Medicine, Shahed University, Tehran,
Iran

Background and Objective: Participation in the Arbaeen pilgrimage requires adequate physical
fitness and endurance. Therefore, identifying simple Persian Medicine—based approaches to en-
hance the function of major vital organs, including the brain, heart, liver, and kidneys, may be
beneficial. This study aimed to identify medicinal plants recommended in authoritative Persian
Medicine texts for strengthening vital organs and to evaluate the available pharmacological
evidence supporting their effects.

Search Method: Medicinal plants described as tonics for vital organs were extracted from se-
lected Persian Medicine references. Subsequently, pharmacological evidence regarding their
protective and strengthening effects was searched in scientific databases, including PubMed,
Scopus, and Web of Science.

Findings: Among the medicinal plants mentioned in Persian Medicine texts, cinnamon (Cin-
namomum verum J.), borage (Borago officinalis L.), mango (Mangifera indica L.), and clove
(Syzygium aromaticum L.) were the most frequently cited for strengthening vital organs. Evalu-
ation of pharmacological studies demonstrated that these plants contribute to the protection and
enhancement of vital organ function through mechanisms such as reducing oxidative stress,
suppressing inflammation, modulating apoptotic pathways, and improving mitochondrial func-
tion.

Conclusion: Medicinal plants recommended in Persian Medicine for strengthening vital organs
appear to exert their beneficial effects through mechanisms including maintenance of homeo-
stasis, reduction of oxidative damage, and attenuation of inflammatory responses. These ac-
cessible and traditionally recommended plants may be considered as supportive measures for
Arbaeen pilgrims. Furthermore, following confirmation in well-designed clinical studies, they
may serve as promising candidates for the development of herbal products aimed at the preven-
tion and management of cardiovascular, neurological, and hepatic disorders.
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A Review of the Antidotal Effects of Tiryaq Arba'a :Traditional
and Pharmacological Evidence on Its Antitoxic and Organ-Pro-
tective Properties

Nasibe Yousefian-Gilavan'!, Mehdi Rezaei', Mahbubeh Bozorgi'

Department of Persian Medicine, School of Traditional Medicine, Shahed University, Tehran,
Iran

Background and Objective: “Tiryaq Arba'a” is one of the most widely used antidotal formula-
tions in Persian Medicine and is described in classical texts, including The Canon of Medicine
(Al-Qanun fi al-Tibb) and Al-Hawi, as both an antidote and a tonic. Beyond neutralizing toxins,
it is traditionally believed to preserve health, strengthen innate vital forces, enhance the func-
tion of vital organs, and improve the body's resistance to disease. The formulation consists of
four principal ingredients: bay laurel (Laurus nobilis L.), myrth (Commiphora myrrha (Nees)
Engl.), birthwort (Aristolochia spp.), and sweet flag (Acorus calamus L.).

Search Method: This review examined the therapeutic applications of 7iryaq Arba'a using se-
lected Persian Medicine sources and compared them with evidence from studies indexed in
PubMed, Scopus, Web of Science up to 2026.

Findings: Classical texts describe the formulation as being effective for the treatment of poi-
soning, particularly snake and scorpion envenomation, disorders associated with cold temper-
ament and obstruction, and for strengthening vital organs and enhancing physical resilience.
Its traditional use also suggests potential benefits during prolonged physical exertion, such as
long-distance walking and the Arbaeen pilgrimage.

Modern pharmacological studies demonstrate that bay laurel, myrrh, and sweet flag possess
antioxidant, anti-inflammatory, and cytoprotective properties against toxicant-induced tissue
injury. Although some Aristolochia species exhibit antioxidant and anti-inflammatory activi-
ties, their clinical use is severely limited by well-documented nephrotoxicity associated with
aristolochic acids.

Conclusion: Overall, available evidence partially supports the traditional antidotal and tonic
properties of Tiryaq Arba'a while highlighting the need for safety evaluation, standardization,
and investigation of synergistic interactions among its constituents.

Keywords: Tiryag Arba'a, Immune System, Persian Medicine, Toxicity, Arbaeen pilgrimage
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The Potential Use of Pistacia atlantica Gum as a Simple Thera-
peutic Aid for Arbaeen Pilgrims

Mehdi Rezaei', Nasibe Yousefian-Gilavan', Mahbubeh Bozorgi'

Department of Persian Medicine, School of Traditional Medicine, Shahed University, Tehran,
Iran

Background and Objective: Pistacia atlantica Desf. is a native Iranian medicinal plant tradition-
ally used for various therapeutic purposes. Its oleoresin, commonly processed into a natural
chewing gum known as Sagez, contains bioactive compounds, particularly a-pinene and triter-
penes, with antimicrobial, anti-inflammatory, and antioxidant properties. This review aimed to
summarize the potential effects of Saqez gum on oral and gastrointestinal health, with particu-
lar emphasis on its possible application during the Arbaeen pilgrimage.

Search Method: A narrative review was conducted using published articles retrieved from
PubMed, Scopus, and Web of Science. Experimental, clinical, and review studies investigating
the phytochemical composition and biological activities of P. atlantica resin related to oral and
gastrointestinal health were included and qualitatively synthesized.

Findings: Available evidence indicates that Saqez gum may improve oral hygiene by reducing
oral malodor, inhibiting the growth of cariogenic and periodontal microorganisms, and decreas-
ing dental plaque formation. In addition, the resin has demonstrated inhibitory activity against
Helicobacter pylori and exhibits anti-inflammatory and antioxidant effects that may contribute
to reducing gastritis, peptic ulcer disease, and gastrointestinal discomfort. These findings sup-
port the traditional use of P. atlantica resin for maintaining oral and digestive health.

Conclusion: Sagez gum is an inexpensive, accessible, and natural complementary product with
promising benefits for oral and gastrointestinal health. Its antimicrobial and anti-inflammatory
properties may provide supportive health benefits for Arbaeen pilgrims, particularly in settings
with limited healthcare access. However, further well-designed clinical studies are required to
confirm its efficacy and establish evidence-based recommendations.
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Pilgrims' Perceptions of the Quality of Prehospital Emergency
Services in the Arbaeen Walk: A Qualitative Content Analysis
Study Grounded in the SERVQUAL Model

Meghdad Rahati', Masoud Etedali?, Valinegadi Ali’, Saeed Amini‘, Alireza Ganjipour?

1- Khomein university of Medical Sciences, Khomein, [.R. Iran.
2- Khomein university of Medical Sciences, Khomein, [.LR. Iran.
3- Khomein university of Medical Sciences, Khomein, [.R. Iran.
4- Khomein university of Medical Sciences, Khomein, [.R. Iran.

5- Khomein university of Medical Sciences, Khomein, [.R. Iran.

Introduction: Evaluating the quality of health services from the recipients' perspective is a key
component in improving healthcare system performance and enhancing patient experience.
In mass religious gatherings such as the Arbaeen Walk, the quality of prehospital emergency
services plays a crucial role in bolstering pilgrims' sense of security, ensuring their satisfaction,
and mitigating adverse health outcomes. Despite the significance of this issue, pilgrims' experi-
ences and perceptions of the quality of 115 emergency services have received limited research
attention.

Aim: The present study was conducted to elucidate the dimensions of prehospital emergency
service quality from the perspective of Arbaeen pilgrims.

Methods: This qualitative study employed a directed content analysis approach grounded in the
SERVQUAL service quality model and was conducted in 2025. Participants consisted of 21
pilgrims who had utilized 115 emergency services during the Arbaecen Walk and were purpo-
sively selected. Data were collected through semi-structured interviews and analyzed based on
the SERVQUAL dimensions, namely Tangibles, Reliability, Responsiveness, Assurance, and
Empathy. To enhance the trustworthiness of the findings, Lincoln and Guba's criteria—includ-
ing credibility, dependability, confirmability, and transferability—were rigorously observed.

Findings: The findings were classified into five main dimensions of service quality.Regard-
ing "Tangibles," pilgrims considered the professional appearance of emergency personnel,
the cleanliness of ambulances, and the use of formal uniforms as factors enhancing their sense
of safety and trust; however, some participants pointed to the scarcity of fixed aid stations
and the obsolescence of certain equipment. In the "Reliability" dimension, the swift response
and effective performance of emergency teams in critical cases, such as severe heatstroke and
cardiac arrest, were cited as strengths, although some pilgrims expressed feelings of insecurity
due to the lack of uniform emergency coverage along the entire route. In terms of ""Respon-
siveness,"" participants appreciated the dedication, sustained effort, and responsible conduct of
emergency staff; nonetheless, they identified language communication barriers with foreign
and non-Persian-speaking pilgrims as a major challenge. Regarding "Assurance," the scien-
tific knowledge and technical proficiency of emergency personnel reassured patients; however,
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several pilgrims highlighted the need for simpler, clearer explanations of the patient's condition
and treatment measures to alleviate anxiety. Finally, concerning "Empathy," respectful treat-
ment, emotional support, and attention to the concerns of patients' companions were reported
as the most significant factors shaping pilgrims' satisfaction and positive service experience.

Conclusion: From the pilgrims' perspective, the technical quality of prehospital emergency
services during the Arbaeen Walk is considered favorable; nevertheless, the communication,
welfare, and equitable access dimensions still require substantial enhancement. Developing
therapeutic communication training for crisis situations, utilizing volunteer multilingual inter-
preters, and improving emergency coverage across the entire route can play a pivotal role in
elevating service quality and fostering pilgrim satisfaction.

Keywords: Arbacen, Health Service Quality, Prehospital Emergency, Pilgrim Satisfaction,
SERVQUAL Model.
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The Role of Health - Oriented Social Participation in Mass
Gatherings

Ali Jamal Mohammadi!

1. Department of Health, Ka.C., Islamic Azad University, Karaj, Iran

Background and Objective: In today's world, mass gatherings are formed in various social,
cultural, political, and other areas, and no society can be immune from crises and short-term
and long-term consequences caused by mass gatherings, because crises are an inseparable part
of mass gatherings. Crises caused by mass gatherings, depending on the type, intensity and
environmental scope of the event, can put the health system and the ruling elites in difficult
and risky situations, and health services will be provided in mass gatherings in a situation
where the increase in population and density of people creates a complex situation for health
management. Forecasting the structural and functional capacities of the health system in order
to adequately and fairly respond to the health-oriented needs of people in mass gatherings is
an effective factor for shaping people's resistant structures in the form of social partnerships,
so that they are more resilient and effective based on the causes of the crisis affected by mass
gatherings and considering their functional role in the three groups: main, foundational, and
deterrent, because in mass gatherings, the provision of health services is limited to equipment
and measures. It will not be implemented and it will not be effective regardless of cultural and
social aspects. On the other hand, without recognizing the cultural, social and behavioral char-
acteristics of society and not providing the context for social partnerships, it will not be possible
to achieve sustainable and effective results. The experiences of recent years have shown that
the success rate of health management in mass gatherings and crises is not only dependent
on technical facilities, but also the level of social trust, the culture of participation, public re-
sponsibility and the way of interaction between people and responsible institutions also play a
decisive role in this field. The aim of the current research is to investigate the factors affecting
the strengthening of health-oriented social participation in mass gatherings and possible crises
during mass gatherings.

Materials and Methods: The present study was conducted with a qualitative approach and
grounded theory method. The research tool was a semi-structured interview. Using the ground-
ed theory method, data from interviews conducted with 30 social activists and 30 health activ-
ists who had experience in providing services in mass gatherings were coded in three stages:
open (primary), axial, and selective (selective). Open codes included 33 concepts, and axial
codes included four major categories, which included characteristics of health activists, envi-
ronmental characteristics and facilities of the service provision site, health-oriented programs,
and characteristics of social activists. The desire to strengthen and develop intra- and extra-sec-
toral coordination and cooperation was identified as the axial code of the present study.

Findings: The axis of sustainable development is a healthy person, and today's societies want to
create a suitable platform for production and the necessary acceleration in achieving compre-
hensive development. In order to achieve comprehensive development and a healthy society
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with dynamic and capable people, serious and organized participation of the people and coop-
eration of various sectors of development and social welfare should be sought, and people's
participation in public health is a basic priority. The findings showed that it is necessary to add
two other important tasks (inter-sectoral interaction and people's participation in health pro-
grams) to the main tasks of the Ministry of Health, Treatment and Medical Education (medical
sciences education and health services), so that by dividing the work and accepting participa-
tion in the implementation of health programs, positive and effective steps can be taken in im-
proving the health of the entire society. This issue is of greater importance in the field of health
response to crises caused by mass gatherings. In order to achieve sustainability and adopt stra-
tegic and efficient methods, durability and long-term impact based on smart management and
strategic management, health-oriented measures should be implemented in mass gatherings.
By integrating management principles into organizational activities and leveraging the capacity
of community partnerships, it is possible to adapt to changing circumstances, attract changing
financial resources, and create sustainability for the communities it serves. Through systematic
planning, implementation, and monitoring of activities to achieve the mission and goals of
community partnerships in mass gatherings and managing unavoidable crises, it is possible to
effectively develop and implement strategies that align with the mission of the health sector
while taking into account the external environment and the internal capabilities of the target
community.

Based on the use of strategic management, the health system will provide a roadmap for navigat-
ing the complex landscape in which it operates and, by articulating a clear mission and vision,
create a basis for decision-making that is aligned with its core values and goals. Efficient re-
source allocation is another key aspect that enables the health sector to optimize its limited re-
sources, whether financial, human, or technological. This ensures that initiatives are prioritized
based on their potential for impact, allowing communities to achieve more with fewer resourc-
es. Furthermore, with tools to adapt to changing environments, enhance resilience and respon-
siveness in the face of evolving challenges or opportunities, and through a systematic approach
to goal setting, monitoring and evaluation, it can increase accountability, transparency and
ultimately its ability to make a meaningful and lasting difference in the communities it serves.
In addition, the long-term sustainability of health services in mass gatherings can identify and
seize opportunities for growth, collaboration and partnership by fostering a forward-looking
mindset. This proactive approach not only helps diversify financial resources, but also strength-
ens the health system’s capacity to deal with uncertainties, increases stakeholder engagement,
and ensures that the voices and needs of stakeholders, donors, and partners are considered in
decision-making processes. By focusing on the bigger picture and continuously learning from
experiences with mass gatherings, the health sector can address challenges, seize opportunities,
and maximize their positive impact in the long term. The health sector distinguishes itself from
other sectors through a unique focus on mission and values, and unlike businesses and other
parts of government organizations, it is committed to addressing social, environmental, or hu-
manitarian issues. Its goals are deeply rooted in values such as social justice, equity and com-
munity empowerment, and this mission-driven orientation shapes decision-making processes
and strategic priorities in mass gatherings, as. Stakeholder engagement is an important aspect
that typically involves interacting with a variety of stakeholders, including donors, volunteers
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and the wider community, and managing these complex relationships requires a thorough un-
derstanding of each group’s needs and expectations.

Measuring success also varies across sectors. The health sector in mass gatherings assesses suc-
cess in terms of social impact and positive change, based on management focused on develop-
ing and implementing programs that contribute to measurable and sustainable outcomes, and
emphasizes metrics for service delivery and goal achievement.

Flexibility and adaptability in the delivery of health services in mass gatherings are critical due to
the dynamic and unpredictable environments in which it operates. Navigating political, social
and environmental changes is a constant challenge that requires agility to remain effective.
While adaptation is essential in all sectors, the health sector in mass gatherings often faces
more immediate and diverse challenges, requiring a management approach that is responsive
to rapidly evolving circumstances.

Volunteer engagement is a distinctive feature of the health sector. Many government and non-gov-
ernment organizations rely on volunteers who bring passion and commitment to the cause.
Managing these volunteers effectively requires coordinating and recognizing their contribu-
tions, which may differ from the dynamics of staff in businesses or government and non-gov-
ernment organizations. While other sectors may also involve volunteers to some extent, the
scale and centrality of volunteerism in health system operations make it a key consideration in
community engagement management strategies.

The health system relies on skillful and strategic oversight of volunteer activities.

Conclusion: The results of the study showed that by examining various factors such as the mis-
sion, impact, transparency and efficiency of health-oriented social partnerships in mass gath-
erings, it can become a leading field, which has certain characteristics such as: social justice,
advocacy, healthcare and economic development, having innovative and scalable development
programs based on a strong focus on careful monitoring and evaluation, a flexible and adapt-
able management approach to changing conditions, transparency and accountability, social en-
trepreneurship and innovation, and identifying and supporting social activists. Volunteers and
social activists are an integral part of the health sector in mass gatherings and potential crises,
and they share their time and expertise to support different aspects of the health sector's work.
While a flatter structure with fewer layers may be adopted, a more complex hierarchy may
emerge. Flexibility, collaboration and adaptability in the structure of the health system in order
to utilize the capacity of social partnerships in mass gatherings, are of great importance to ef-
fectively navigate the dynamic and diverse challenges it faces. For successful and sustainable
delivery of services in mass gatherings, it is essential to act on the basis of strategic and ef-
fective leadership to navigate dynamic challenges, including: efficient allocation of resources,
transparent financial practices, and the ability to adapt to changing circumstances. With limited
resources and diverse stakeholders, it is necessary to prioritize initiatives that will have the
greatest impact. Strong organizational structures, clear communication channels, and skillful
decision-making processes are critical components of this effort. The ability to use technology
for data-driven insights, project monitoring, and effective communications increases efficien-
cy. By adopting smart and forward-thinking management practices in the area of community
partnerships, efforts can be optimized, the impact of interventions can be increased, and long-
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term positive changes in health service delivery in mass gatherings can be fostered. In this joint
effort, it is possible to address basic needs and priorities that can be provided from external
sources (donors) and provide accurate information with new systems to further build trust,
strengthen and develop cooperation with organizations related to health donors (National and
Provincial Donors Association), endowments, non-governmental organizations in the health
sector, and jihadi groups active in the health sector, and identify, organize, empower, and utilize
human, financial, and physical resources outside the health sector alongside internal resources
to improve community health.

Key Words: Social Participation, Health, Mass Gatherings



M)‘)b%mw‘aﬁbﬁ

Climate-Alert-Based Education in Mawakib for Preventing
Heat-Related Illnesses Among Arbaeen Pilgrims: A Three-Level
UTCI-Informed Educational Framework for the Najaf—-Karbala

Pilgrimage Route

*Hamideh Dalaei ', Mohammad Enayat 2, Mostafa Hadei *

! Senior Climatologist, International Skills Center, WMO Regional Training Center (RTC), Iran
Meteorological Organization (IRIMO), Tehran, Iran

2 Head of Hazardous Weather Forecasting for Transportation Office, Iran Meteorological Organi-
zation (IRIMO), Tehran, Iran

3Department of Environmental Health Engineering, School of Public Health, Tehran University
of Medical Sciences, Tehran, Iran.

Background: The Arbaeen pilgrimage is one of the world's largest annual mass gatherings,
during which millions of pilgrims walk the Najaf-Karbala route under prolonged exposure to
extreme heat. Climate change has increased the frequency and intensity of heat waves, sub-
stantially elevating the risk of heat-related illnesses, particularly among older adults, children,
and individuals with chronic diseases. Although meteorological services issue heat warnings,
these alerts are rarely translated into practical educational guidance and operational measures
for Mawakib, limiting their effectiveness in protecting pilgrims' health.

Objective: This study aimed to develop a three-level educational framework informed by climate
alerts and the Universal Thermal Climate Index (UTCI) that translates heat warnings into prac-
tical educational messages and operational interventions for preventing heat-related illnesses
among Arbaeen pilgrims.

Methods: A narrative review and descriptive synthesis were conducted using publications from
the World Meteorological Organization (WMO), World Health Organization (WHO), Intergov-
ernmental Panel on Climate Change (IPCC), and peer-reviewed literature indexed in PubMed,
Scopus, and Web of Science. Scientific evidence related to heat-health early warning systems,
UTCI, climate services, health education, and mass gatherings was synthesized to develop a
context-specific conceptual framework tailored to the operational needs of Mawakib.

Results: The proposed framework translates UTCI-based heat stress thresholds into a practical
three-level operational educational framework of yellow, orange, and red warning levels. Un-
like conventional heat warning systems, the proposed framework explicitly links each warn-
ing level to context-specific educational messages and operational actions for Mawakib. Each
warning level is associated with tailored educational messages and corresponding operational
actions, including hydration promotion, shaded rest, monitoring of vulnerable pilgrims, cooling
interventions, activity modification, and timely referral of suspected heat-related illness cases.
The Framework provides a practical mechanism for transforming meteorological heat warn-
ings into field-based educational and health interventions, thereby strengthening preparedness
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Conclusion: The proposed UTCI-based educational framework offers a practical and scalable
approach for integrating climate information into health protection during the Arbaeen pilgrim-
age. By bridging the gap between meteorological early warning systems and community-based
health interventions, the Framework has the potential to strengthen climate literacy, strengthen
preparedness, and reduce the burden of heat-related illnesses among pilgrims. Future studies
are warranted to validate the proposed framework in operational settings during the Arbaeen

and response capacity at Mawakib.

pilgrimage.
Keywords: Arbaeen Pilgrimage, Universal Thermal Climate Index (UTCI), Heat-Health Early
Warning System, Health Education, Heat-Related Illnesses
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The Role of Hydration and Electrolyte Balance in Preventing
Heatstroke Among Arbaeen Pilgrims: A Systematic Review
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Background and Objective: Arbaeen is a large-scale pilgrimage in which sustained walking
and environmental heat together create substantial physiological stress. This triggers profound
fluid-solute depletion, threatening hemodynamic stability and renal function. This review eval-
uates evidence-based nutritional and hydration paradigms to maintain homeostasis. Using a
PECO framework, we examined how heat exposure and physical exertion (E), compared to
unstructured intake©, influence heat-related illness and renal biomarkers (O) in pilgrim popu-
lations (P).

Methods: Adhering to PRISMA 2020, we searched PubMed, Scopus, Web of Science, and Goo-
gle Scholar (2000—August 2025). Keywords included “Arbaeen Pilgrimage,” “Heat-Related
Illness,” and “Electrolyte Homeostasis.”

¢ Inclusion: Peer-reviewed studies on Arbaeen or comparable gatherings (e.g., Hajj) reporting
heatstroke incidence, electrolytes (Na+, K+), or renal biomarkers (BUN, Cr).

¢ Exclusion: Case reports (n<5), pediatric-only studies, and non-English full texts.

Selection & Appraisal: Ten high-quality studies were selected. Quality was assessed using the
Newcastle-Ottawa Scale (NOS) and JBI tools. Data extraction focused on hydration protocols
and biochemical outcomes.

Findings: Research indicates that heat exhaustion and heatstroke are critical threats, with signif-
icant osmotic imbalances—notably hyponatremia and hypokalemia—correlating with elevat-
ed BUN/Creatinine [1, 2]. Standard water intake is often insufficient; excessive consumption
without sodium replacement risks dilutional hyponatremia [3, 4].

The Mowkib-based food environment is vital. Protein-heavy meals during peak heat increase
diet-induced thermogenesis, exacerbating thermal strain [3]. Evidence supports small, frequent
feedings and potassium-dense staples (e.g., dates) for osmotic stability [2]. To optimize hy-
dration via SGLT1, pilgrims should consume ~250 ml of electrolyte-rich fluid every 30-45
minutes, tailored to individual sweat rates and monitored via urine color [3, 4]. Simple sug-
ar-sweetened beverages are less effective and may cause gastrointestinal distress compared to
ORS or home-prepared electrolyte solutions (salt/sugar) [1, 2].

Conclusion: Maintaining physiological homeostasis is essential for Arbaeen pilgrims. Heat-re-
lated risks can be managed if Mowkib-based nutrition prioritizes structured hydration and ther-
mally suitable, small-portion, nutrient-dense meals. Strategic electrolyte intake is critical to
prevent metabolic fatigue, particularly for elderly pilgrims and those on diuretics [4]. Despite
the heterogeneity of environmental conditions, aligning the food environment with thermoreg-
ulatory needs and educating Mowkib managers on evidence-based protocols can significantly
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mitigate metabolic failure and enhance pilgrim safety [2, 3].

Keywords: Arbaeen Pilgrimage, Heat-Related Illness, Electrolyte Homeostasis, Mass Gathering
Medicine, Oral Rehydration Solution, Nutritional Support
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Background:Non-alcoholic fatty liver disease (NAFLD) is a multifactorial metabolic disorder
closely linked to dietary patterns and environmental consequences(1).Climate change necessi-
tates the simultaneous evaluation of diet quality and planetary sustainability (2). However, the
relative contribution of qualitative dietary indices compared to caloric intake and carbohydrate
source (especially refined grains) remains unclear. This study aimed to investigate the correla-
tion between Diet Quality Index (DQI) and Planetary Health Diet Index (PHDI) with water and
carbon footprint of diet in employees of Mashhad University of Medical Sciences.

Methods:This cross-sectional study included 1424 university employees. Dietary data were col-
lected using a validated food frequency questionnaire, and DQI and PHDI scores were calcu-
lated. DQI was scored based on variety, adequacy, moderation, and balance components (3).
PHDI was calculated based on EAT-Lancet recommendations using 16 food components with
gradual scoring (4). Environmental footprints were estimated using available databases (5).
Pearson correlation coefficient was used to analyze the linear relationships between variables.

Findings:The most notable finding was a borderline positive correlation between DQI score
and water footprint (r=0.052, P=0.050), indicating a slight increase in water footprint with
improving diet quality scores. However, this correlation was very weak. PHDI showed a very
weak non-significant correlation with water footprint (r=0.027, P=0.309). Regarding carbon
footprint, neither index showed significant correlations (P>0.05), with DQI showing a non-sig-
nificant inverse correlation. Overall, all correlation coefficients were below 0.1, indicating no
strong linear relationship between qualitative dietary patterns and environmental sustainability
indices in this population.

Conclusion:Qualitative dietary indices alone appear insufficient to predict dietary environmental
footprints. The borderline correlation between DQI and water footprint raises concerns about
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potential trade-offs between individual health and planetary sustainability. These findings high-
light the need for simultaneous attention to reducing excess calorie intake and replacing refined
grains with whole-grain and plant-based sources in nutritional and environmental interventions.
Reconsideration of dietary quality indices by incorporating calorie quantity and carbohydrate
source seems essential for achieving environmental sustainability goals.

Keywords: Non-alcoholic Fatty Liver Disease, Diet Quality Index, Planetary Health Diet Index,
Environmental Footprint, Refined Grains
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Background:Mass gatherings such as the Arbaeen pilgrimage expose millions of individuals to
prolonged walking, high ambient temperatures, sleep deprivation, and limited dietary control,
increasing the risk of dehydration, energy deficit, and heat-related illnesses (1). Due to limited
direct nutritional studies in Arbaeen, evidence from the Hajj pilgrimage is commonly used as
a proxy model for health risk assessment in similar mass gatherings (2). This review aims to
synthesize evidence on nutritional challenges and effective hydration and dietary strategies for
improving health outcomes among Arbaeen pilgrims.

Methods: A narrative review was conducted using PubMed, Scopus, and Google Scholar data-
bases, covering studies published from 2000 to 2025 (3). Keywords included “Arbaeen pil-
grimage,” “Hajj nutrition,” “mass gatherings,” “heat stress,” “hydration,” and “energy expen-
diture in walking” (4). Inclusion criteria comprised observational studies, clinical guidelines,
and systematic reviews addressing hydration status, caloric intake, and heat-related illness in
pilgrimage settings (2). Evidence synthesis prioritized Hajj-based cohort studies due to their
methodological similarity to Arbaecen walking conditions (1).

Results:Field studies from Hajj pilgrims indicate that dehydration is the most frequently reported
physiological disturbance, affecting 40-60% of pilgrims during peak walking periods (1). High
ambient temperature combined with inadequate water intake significantly increases serum os-
molality and risk of heat exhaustion and heat stroke (4). Energy intake among pilgrims is often
insufficient compared to estimated expenditure (~3000—4500 kcal/day), resulting in fatigue
and reduced physical performance (2). Structured hydration strategies with scheduled water
intake reduce dehydration incidence and improve endurance performance in hot environments
(5). Electrolyte imbalance, particularly sodium dysregulation, has been reported in pilgrimage
settings due to irregular dietary intake (1). Diets dominated by high-carbohydrate foods im-
prove short-term energy availability but may be insufficient in micronutrient content during
prolonged exposure (2).

Conclusion:Dehydration and energy deficit are the most important nutritional risk factors in
Arbaeen-like mass gathering conditions (1). Evidence-based hydration protocols and balanced
macronutrient intake strategies adapted from Hajj studies may significantly improve health
outcomes and reduce heat-related complications. Further direct nutritional studies in Arbacen
settings are recommended.

Keywords: Arbacen Pilgrimage; Mass Gatherings; Heat Stress; Dehydration; Nutrition; Hajj
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Background :Date fruit (Phoenix dactylifera L.) is a functional food for prolonged physical
activities (1). The Arbaeen pilgrimage, with long-distance walking, high temperatures, and
excessive sweating, exposes pilgrims to dehydration and fatigue. Dates contain carbohydrates,
fiber, potassium, magnesium, and phenolic compounds, serving as an effective nutritional strat-
egy for improving performance and reducing thirst (2, 3). This review investigates the role of
dates in improving physical performance and preventing thirst in conditions similar to Arbaeen.

Methods: A narrative review was conducted in PubMed, Scopus, and Google Scholar for studies
published between 2000-2025 using keywords "date fruit," "Phoenix dactylifera," "athletic
performance," "hydration," and "exercise in heat." Observational studies, clinical trials, and
systematic reviews examining date effects on athletic performance and hydration under heat
stress were included.

Findings: Dates are rich in carbohydrates, fiber, potassium (167 mg/date), magnesium (13 mg),
and antioxidants like flavonoids and carotenoids that reduce oxidative stress (3, 4). Consump-
tion of 2—4 dates, 30-60 minutes before activity, supplies energy without hypoglycemia and
prevents muscle cramps (3, 5). Isotonic beverages from dates (25% pulp) have 297 mOsm/
kg osmolality for rapid fluid absorption (1). The combination of low glycemic index carbohy-
drates, fiber, and electrolytes reduces thirst and fatigue during prolonged hot-weather activities
(6). Additionally, date polyphenols positively influence gut microbiota and may enhance over-
all health (5).

Conclusion: Dates improve physical performance and prevent thirst through sustained energy,
electrolyte balance, and hydration. Consumption of 2—4 dates before walking and date-based
beverages along the route are recommended as simple nutritional strategies for pilgrims. Fur-
ther interventional studies in Arbaeen conditions are needed.

Keywords:

Dates, Arbaeen Pilgrimage, Athletic Performance, Hydration, Heat Stress
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Abstract:

Introduction: Long-distance walking in hot environments, such as the Arbaeen pilgrimage, caus-
es significant physiological stress, including dehydration, electrolyte imbalance, and reduced
endurance. Although oral rehydration solutions are commonly used, their limited palatability
and short hydration effect reduce their effectiveness during prolonged activity. Therefore, there
is a need for plant-based hydrocolloid systems as alternative strategies to enhance hydration,
physiological resilience, and potentially support immune function under heat stress conditions.

Objective: This study aims to synthesize evidence on herbal hydrocolloid ingredients and pro-
pose a functional beverage to improve hydration, support immune-related resilience, and re-
duce heat stress in extreme conditions.

Methods: A structured narrative review was conducted using PubMed, Scopus, Web of Science,
and Google Scholar. The search focused on hydrocolloid behavior of plant-based seeds, hydra-
tion physiology, traditional Iranian medicinal beverages, and heat stress in endurance walking.
Studies related to chia seed, psyllium husk, Ocimum basilicum (basil seed), Descurainia sophia
(khakshir), and rose water were included to extract evidence regarding physicochemical prop-
erties, hydration mechanisms, and functional beverage applications.

Results: The reviewed studies demonstrate that plant-derived hydrocolloids such as psyllium,
chia seed, and basil seed possess strong polysaccharide structures capable of forming hydrated
gel networks. These structures significantly modify the physicochemical properties of ingested
water by increasing viscosity and slowing gastric emptying, which may contribute to more
sustained fluid availability during prolonged physical activity in hot environments. Evidence
also indicates that chia seed contains bioactive compounds including omega-3 fatty acids and
antioxidant molecules, which may provide additional physiological support under conditions
of physical stress. Furthermore, basil seed exhibits rapid swelling behavior that enhances hy-
dration perception, while psyllium provides the strongest structural contribution to gel for-
mation. Traditional medicinal ingredients such as khakshir have been widely used for their
cooling effects in hot climates, whereas rose water primarily improves sensory acceptance and
palatability. Collectively, these components demonstrate complementary physicochemical and
ethnopharmacological roles that support hydration efficiency. In addition, a sachet-based dry
formulation has been identified as a practical delivery method to improve portability, stability,
and safety in large-scale outdoor environments.

Conclusion: Herbal hydrocolloid-based functional beverages represent a scientifically ground-
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ed and culturally relevant strategy for improving hydration and reducing heat stress during
long-distance walking. The combined use of psyllium, chia seed, basil seed, khakshir, and rose
water provides a multi-functional system that enhances gastrointestinal water retention while
improving sensory acceptance and physiological resilience. The proposed sachet-based formu-
lation further increases practical applicability in mass gathering settings such as the Arbaeen
pilgrimage by improving safety through reduced risk of microbial contamination and enabling
on-demand preparation with potable water. However, controlled clinical and field studies are
required to validate its effectiveness and optimize formulation parameters under real-world
endurance conditions.

Keywords: Dehydration, Heat Stress, Plant hydrocolloids, Functional Beverages, Arbacen Pil-
grimage
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Abstract

Introduction: Arbaeen pilgrimage is one of the largest global mass gatherings, involving mil-
lions of participants walking long distances under harsh environmental conditions. These con-
ditions significantly increase the risk of heat stress, dehydration, and metabolic imbalance,
especially among vulnerable populations. However, integrated preventive frameworks combin-
ing physiological, behavioral, and environmental determinants remain limited.

Objective: This study aimed to develop a conceptual Al-assisted framework for heat stress risk
stratification and preventive management in Arbaeen mass gatherings.

Methods: A conceptual literature-based approach was adopted. Relevant studies were retrieved
from PubMed, Scopus, Web of Science, and WHO reports. The review was not systematic but
focused on synthesizing evidence across four domains: heat-related illnesses in mass gather-
ings, hydration and thermoregulation physiology, disaster medicine and crowd health manage-
ment, and artificial intelligence in clinical risk prediction. The extracted evidence was used to
construct a multidimensional conceptual framework.

Results: Evidence indicates that heat stress in mass gatherings is a multifactorial condition driven
by individual susceptibility, behavioral patterns, and environmental exposure. Based on this
synthesis, a three-level risk stratification model (low, moderate, high risk) was developed. The
proposed framework integrates age, comorbidities, medication use, hydration status, physical
activity, and environmental conditions such as temperature, humidity, and crowd density. The
conceptual Al component supports early identification of at-risk individuals and guides preven-
tive interventions including hydration strategies, nutritional recommendations, rest scheduling,
and referral pathways.

Conclusion: The proposed model provides a structured, scalable, and evidence-informed con-
ceptual framework for heat stress management in Arbaeen mass gatherings. Although not em-
pirically validated, it integrates principles of public health, disaster medicine, and artificial
intelligence. The framework may be adaptable to other mass gathering events worldwide and
support future development of predictive health systems.

Keywords: Mass gathering, Heat stress, Hydration, Artificial intelligence, Public health
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Introduction: In recent years, with the development of unmanned aerial vehicles (UAVs), vari-
ous ideas have emerged regarding their use in providing healthcare and medical services.

Objective: This study reviews global research activities on using Drones for different healthcare
services.

Methods: This paper reviews recent studies published within the last five years focusing on
healthcare and medical applications of UAVs. For this purpose, review articles, research pa-
pers, and case studies were collected from reputable scientific databases such as Google Schol-
ar, PubMed, and IEEE Xplore, with a specific focus on UAV applications in health and medical
logistics. Due to the wide diversity of UAV systems in terms of flight profiles, weight classes,
and operational configurations, this study does not address detailed UAV classifications. In-
stead, UAVs are considered as autonomous aerial transportation systems, with the main focus
placed on their applications in healthcare and emergency response.

Results: In general, UAV applications in healthcare have been extensively investigated across
several operational domains, including the transportation of medicines and vaccines, the deliv-
ery of blood and laboratory samples, patient transport services, organ transportation, and the
distribution of critical medical equipment such as automated external defibrillators (AEDs) for
cardiac arrest cases. In all of these applications, significant successful implementations have
been reported, and UAV-based healthcare services are expected to expand substantially in the
near future. Among these applications, organ transportation remains the most challenging due
to strict time constraints, sensitivity to mechanical shock and vibration, and the requirement
for controlled low-temperature conditions during transport. Although UAVs have already been
tested in several organ transport missions, technical limitations still restrict their widespread
operational use in this domain.

Conclusion: The advantages of UAV deployment should be evaluated within their operational
contexts. UAV applications in disaster response improve reaction time and emergency assis-
tance, while in remote and hard to reach areas they enhance access to vaccines and medicines
and reduce transportation costs, potentially doubling healthcare accessibility. In island and
maritime regions, UAVs also enable faster delivery of medical supplies and reduce dependence
on human logistical resources. Beyond operational environments, their broader medical appli-
cations should be further investigated.

Keywords: Unmanned Aerial Vehicles (UAV ,)Medicine delivery, Organ transport, Healthcare
services
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Abstract:

Introduction: Long-distance walking in hot environments, such as the Arbaeen pilgrimage, caus-
es significant physiological stress, including dehydration, electrolyte imbalance, and reduced
endurance. Although oral rehydration solutions are commonly used, their limited palatability
and short hydration effect reduce their effectiveness during prolonged activity. Therefore, there
is a need for plant-based hydrocolloid systems as alternative strategies to enhance hydration,
physiological resilience, and potentially support immune function under heat stress conditions.

Objective: This study aims to synthesize evidence on herbal hydrocolloid ingredients and pro-
pose a functional beverage to improve hydration, support immune-related resilience, and re-
duce heat stress in extreme conditions.

Methods: A structured narrative review was conducted using PubMed, Scopus, Web of Science,
and Google Scholar. The search focused on hydrocolloid behavior of plant-based seeds, hydra-
tion physiology, traditional Iranian medicinal beverages, and heat stress in endurance walking.
Studies related to chia seed, psyllium husk, Ocimum basilicum (basil seed), Descurainia sophia
(khakshir), and rose water were included to extract evidence regarding physicochemical prop-
erties, hydration mechanisms, and functional beverage applications.

Results: The reviewed studies demonstrate that plant-derived hydrocolloids such as psyllium,
chia seed, and basil seed possess strong polysaccharide structures capable of forming hydrated
gel networks. These structures significantly modify the physicochemical properties of ingested
water by increasing viscosity and slowing gastric emptying, which may contribute to more
sustained fluid availability during prolonged physical activity in hot environments. Evidence
also indicates that chia seed contains bioactive compounds including omega-3 fatty acids and
antioxidant molecules, which may provide additional physiological support under conditions
of physical stress. Furthermore, basil seed exhibits rapid swelling behavior that enhances hy-
dration perception, while psyllium provides the strongest structural contribution to gel for-
mation. Traditional medicinal ingredients such as khakshir have been widely used for their
cooling effects in hot climates, whereas rose water primarily improves sensory acceptance and
palatability. Collectively, these components demonstrate complementary physicochemical and
ethnopharmacological roles that support hydration efficiency. In addition, a sachet-based dry
formulation has been identified as a practical delivery method to improve portability, stability,
and safety in large-scale outdoor environments.

Conclusion: Herbal hydrocolloid-based functional beverages represent a scientifically ground-
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ed and culturally relevant strategy for improving hydration and reducing heat stress during
long-distance walking. The combined use of psyllium, chia seed, basil seed, khakshir, and rose
water provides a multi-functional system that enhances gastrointestinal water retention while
improving sensory acceptance and physiological resilience. The proposed sachet-based formu-
lation further increases practical applicability in mass gathering settings such as the Arbaeen
pilgrimage by improving safety through reduced risk of microbial contamination and enabling
on-demand preparation with potable water. However, controlled clinical and field studies are
required to validate its effectiveness and optimize formulation parameters under real-world
endurance conditions.

Keywords: Dehydration, Heat Stress, Plant hydrocolloids, Functional Beverages, Arbacen Pil-
grimage
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Introduction: Celiac disease is an autoimmune disorder triggered by gluten, requiring lifelong
strict adherence to a gluten-free diet. However, gluten-free diets may be associated with nutri-
tional imbalances, including reduced intake of fiber and key micronutrients. In mass gathering
settings such as the Arbaeen pilgrimage, limited access to safe gluten-free foods and high risk
of gluten cross-contamination poses a major challenge for this population.

Objective: This study aims to design a nutrient-dense gluten-free Nutribar suitable for individu-
als with celiac disease in such conditions.

Methods: The formulation was designed through a review of current evidence on celiac disease
nutrition and gluten-free product development. Gluten-free and nutrient-rich ingredients in-
cluding pseudocereals (quinoa and amaranth), dried fruits (dates, raisins, and figs), nuts, and
soluble dietary fibers were selected based on nutritional and functional properties. The formu-
lation followed Codex Alimentarius standards for gluten-free foods. Ingredient selection was
based on nutritional adequacy, energy density, technological functionality, and stability under
ambient conditions.

Results: Evidence from the literature indicates that pseudocereals can improve protein quality
and micronutrient density in gluten-free formulations. Matrices based on dates enhance energy
availability, texture, and binding properties, while nuts and seeds contribute to unsaturated
fatty acids and higher energy density. Soluble fibers improve structural stability and may sup-
port gastrointestinal function. Previous studies on similar gluten-free snack formulations report
acceptable physicochemical stability and improved sensory properties under ambient storage
conditions. Overall, this type of formulation may be suitable for nutritionally vulnerable indi-
viduals in mass gathering environments with limited access to safe food.

Conclusion: A gluten-free Nutribar based on natural ingredients with high nutrient density can
serve as a practical dietary strategy for supporting individuals with celiac disease during mass
gatherings such as the Arbaeen pilgrimage. It may help improve dietary adequacy while reduc-
ing the risk of accidental gluten exposure in challenging conditions.

Keywords: Celiac Disease, Gluten-Free Diet, Food Safety, Dietary Supplements, Arbaeen pil-
grims
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Background: Dehydration and excessive thirst are major physiological challenges during the
Arbaeen pilgrimage due to prolonged walking, high environmental temperatures, and limited
structured access to fluids. These conditions significantly impair thermoregulation and physical
performance in pilgrims [1,2]. In recent years, interest has increased in functional foods and
medicinal plants as complementary strategies to support hydration status. Purslane (Portulaca
oleracea) has been recognized as a nutrient-dense plant with high water content, electrolytes,
and bioactive compounds that may contribute to fluid balance and reduced thirst perception
[3,4]. This review aimed to summarize current evidence regarding the potential role of purslane
in improving hydration status and reducing thirst in mass gathering settings, particularly the
Arbaeen pilgrimage.

Methods: A narrative review was conducted using PubMed, Scopus, and Google Scholar data-
bases for studies published between 2020 and 2025. Keywords included “purslane,” “Portulaca
oleracea,” “thirst,” “dehydration,” “hydration,” and “mass gatherings.” Relevant experimental,
clinical, and review studies addressing the nutritional composition, physiological effects, and
ethnopharmacological properties of purslane were included and thematically synthesized [3-5].

Results: Evidence indicates that purslane is one of the richest edible plant sources of water,
minerals (including potassium, magnesium, and calcium), omega-3 fatty acids, vitamins, and
antioxidant compounds [3,5]. These components may contribute to improved fluid-electrolyte
balance and reduced oxidative stress under heat exposure conditions [5,6]. Experimental stud-
ies have suggested that purslane extract may influence physiological responses related to water
deprivation, including osmotic regulation and modulation of thirst-related pathways, potential-
ly reducing subjective thirst perception [6,7].

Additionally, its mucilaginous properties may enhance water retention in the gastrointestinal tract,
contributing to prolonged hydration effects [3]. From a practical perspective, incorporation of
purslane as fresh food or in processed dietary forms may increase fluid intake acceptability
among pilgrims during long-distance walking. However, despite promising experimental and
nutritional evidence, direct clinical studies in real-world mass gathering populations remain
limited [4,8].

Conclusion: Purslane (Portulaca oleracea) may serve as a promising complementary functional
food for reducing thirst perception and supporting hydration status among Arbaeen pilgrims.
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Its high water content and bioactive composition provide physiological plausibility for hydra-
tion support. However, current evidence is mainly preclinical, and well-designed field studies
in mass gathering settings are required to confirm its effectiveness and safety. Integration of
culturally acceptable plant-based strategies with standard hydration protocols may enhance
compliance and improve health outcomes in extreme environmental conditions [2,4,8].

Keywords:Arbaeen pilgrimage; Purslane; Portulaca oleracea; Thirst; Dehydration; Hydration;
Mass gatherings; Herbal nutrition
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Background and Objective: The complexity and massive scale of health services during Arba'een
amplify the need for intelligent and accessible educational tools. Mobile health (mHealth) ap-
plications can bridge the gap between theoretical knowledge and clinical performance in crisis
conditions. This study aimed to design, implement, and evaluate an educational application for
health trainees along the Arba'een route.

Materials and Methods:This was a developmental-applied study with a mixed-methods ap-
proach. In the first phase, the educational needs of 50 Arba'een health volunteers were extracted
using focus groups (6 groups of 8-10 participants). In the second phase, the "Arba'een Health
Companion" application was designed with a service-oriented architecture consisting of three
main modules: 1) Rapid training (90-second videos of emergency skills), 2) Clinical decision
support (interactive triage algorithms), 3) Situated learning (push notifications based on user
geolocation). In the third phase, the application was evaluated on 100 health volunteers along
the Arba'een route in 2024 for 7 days. Evaluation tools included the QUIS usability question-
naire and pre- and post-use knowledge tests.

Findings: Participants' knowledge improved by 30% in advanced triage, 45% in heatstroke man-
agement, and 25% in basic wound care. The "clinical decision support" module was most fre-
quently used during peak hours (evenings). Qualitative feedback analysis indicated that "sim-
plicity and speed of learning" and "offline accessibility" were reported as the most important
advantages of the application from the users' perspective.

Conclusion: The "Arba'een Health Companion" application demonstrated high effectiveness in
improving volunteers' knowledge and clinical decision-making. This approach is generalizable
to other large-scale mass gatherings (Hajj, global marches) as well as disaster preparedness
training courses. It is recommended that the technical infrastructure for free and offline access
to this application be provided.

Keywords: Mobile Health, Medical Education, Mobile Application, Arba'een Event, Crisis Man-
agement



M)‘)b%mw‘aﬁbﬁ

Developing Clinical Competencies in Crisis: The '""Arba'een
Model" for Training Medical Interns

Sara Moghadam ',Maryam baghaei’, Leila Mohammadifard °, Fatemeh Eskandari#

1.Phd student of medical education, student research committee, shiraz university of medical
sciences, shiraz, iran.

2.MD, Cardiology Department, Jahrom University of Medical Sciences, Jahrom, Iran

3.Instructor, Department of Psychiatric Nursing, School of Nursing, Jahrom University of Med-
ical Sciences, Jahrom, Iran

4.Bachelor of Science in Nursing, Student Research Committee, Jahrom University of Medical
Sciences, Jahrom, Iran

Background and Objective: Medical education in crisis situations has always faced the chal-
lenge of the "gap between theoretical knowledge and real clinical performance." The massive
Arba'een pilgrimage, with over 20 million pilgrims condensed into a short period, provides a
unique and irreplaceable context for situated learning. This study aims to design, implement,
and evaluate an educational model based on the Arba'een experience for developing clinical
competencies in crisis management among medical interns.

Materials and Methods:The present study is a protocol for a sequential exploratory mixed-meth-
ods study. In the qualitative phase, semi-structured interviews will be conducted with 15 phy-
sicians with experience in Arba'een (at least 3 years) to extract key clinical competency com-
ponents. In the quantitative phase, 30 medical interns who have spent 10 days in specialized
treatment tents along the Najaf to Karbala route will be enrolled. The designed educational
model includes pre-deployment training (simulation of crisis scenarios), in-service learning
(direct supervised service provision), and post-return debriefing sessions. Clinical competen-
cies will be assessed using an Objective Structured Clinical Examination (OSCE) checklist and
self-assessment questionnaires before and after the intervention.

Findings:The mean scores of clinical competencies in triage, basic resuscitation, crowd-related
injury management, and ethical decision-making in crises are expected to significantly increase
post-intervention (p<0.05). Furthermore, analysis of reflective interviews with interns will re-
veal that "exposure to real situations with high emotional load" and "learning from informal
clinical role models (skilled tent keepers)" are the two main facilitators of learning.

Conclusion:The Arba'een model offers a "real and ethical laboratory" for teaching competencies
often neglected in traditional medical curricula. This model is generalizable to other popula-
tion-based crises (earthquakes, floods) and can be integrated into international medical edu-
cation internship programs. It is recommended that future congresses recognize the "Arba'een
Health Internship" as an elective, accredited module for medical students.

Keywords: Medical Education, Clinical Competence, Crisis Management, Arba'een Model,
Medical Interns
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Background and Objective: The Arbacen pilgrimage is attended by tens of millions of peo-
ple every year, making it one of the most challenging settings for infectious disease control.
Nurses work at the front line of pre-hospital care in these environments, but there is limited
evidence regarding their competencies for preparedness and the barriers to the system that
prevent them from being effective. This review aimed to compile existing evidence on nursing
knowledge, role definition and structural deficiencies in pre-hospital preparedness for emerg-
ing and re-emerging infectious diseases (EIDs) at mass gatherings.

Methods: A narrative integrative review was conducted in accordance with PRISMA reporting
principles. Six databases were searched — PubMed/MEDLINE, Scopus, Web of Science, CI-
NAHL, Google Scholar, and Iranian repositories (SID, Magiran, IranMedex) — using English
and Persian search terms combining pre-hospital preparedness, EIDs, mass gatherings, Ar-
baeen, Hajj, emergency nursing, triage, infection control, and disaster preparedness. Eligible
sources included peer-reviewed original studies, systematic, scoping and narrative reviews,
and policy analyses published between 2016 and 2026. Studies addressing clinical treatment
only, without preparedness implications, were excluded. From 187 records initially retrieved,
43 proceeded to full-text review; twelve met final inclusion criteria, four of which were Irani-
an-authored.

Finding: Three thematic domains were found. First, there was widespread lack of nursing knowl-
edge and competency; although there was general willingness to respond to epidemic events,
practical preparedness was always found to be inadequate. The documented deficiencies were
in microbiology, epidemiology, infection control, and vaccination. In Iranian studies, the level
of preparedness performance was moderate, and the most effective corrective measures were
identified as hospital drills and structured training. Second, there was limited clarity of roles in
pre-hospital and mass gathering environments. Nurses conducted pre-screening, triage, infec-
tion prevention, risk communication, and referral coordination, but emergency nurses demon-
strated limited knowledge of disaster management frameworks beyond their clinical responsi-
bilities, with a significant gap between clinical readiness and systemic role awareness. Third,
there was a widespread and recurring lack of standardized protocols, training, interprofessional
coordination and pre-hospital to hospital integration. The results of the Arbaeen specific find-
ings revealed the following: lack of health infrastructure in Iraq, low risk perception among
pilgrims, and ineffective health education. More than 8,000 Iranian pilgrims returned from
Arbaeen 2023 and were treated for respiratory diseases, with 53% of the total outpatient pre-
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sentations being for flu-like symptoms.

Conclusion:

The evidence points to actionable priorities: mandatory competency-based training embed-
ded in pre-deployment preparation, scalable real-time surveillance, and structured post-event
evaluation cycles that convert operational experience into lasting system improvements. These
steps are feasible and urgently needed before the next Arbacen gathering.

Keywords: Pre-hospital preparedness - Emerging infectious diseases - Mass gathering - Arbaeen
- Emergency nursing - Infection control
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Background and Objective: Sleep is a vital physiological need influenced by numerous factors
in specific contexts such as the Arbaeen pedestrian pilgrimage. While travel-induced sleep
disruption is well-documented, the unique socio-spiritual and environmental context of the
Arbaeen pilgrimage—characterized by massive crowds, prolonged walking, makeshift accom-
modations, and profound devotional intentionality—remains underexplored. This study aimed
to explore the subjective and objective lived experiences of pilgrims regarding sleep during this
spiritual journey.

Materials and Methods: This qualitative study employed a phenomenological approach. Par-
ticipants were 11 undergraduate students from Hamadan University of Medical Sciences who
had completed the Arbaeen walk in 2025. Purposeful sampling was used. Data were collected
through face-to-face, semi-structured, in-depth interviews (30-60 minutes) and analyzed using
Braun and Clarke’s six-phase thematic analysis. Investigator triangulation was employed to
enhance trustworthiness. Ethical approval was obtained (IR.UMSHA.REC.1403.830).

Findings: Analysis of the data yielded 820 initial codes, consolidated into 44 unique codes and
organized into four main themes: (1) Environmental challenges affecting sleep (climatic con-
ditions, auditory-visual factors, sleep location quality); (2) Individual characteristics affecting
sleep (fatigue, physical pain, personal habits); (3) Psychological security and peace (sense of
security, socio-cultural factors, role of spirituality); and (4) Coping strategies and sleep man-
agement (conscious choice of accommodation, time management, use of sleep aids). Findings
revealed that sleep during Arbaeen is a multidimensional phenomenon (biopsychosocial-spiri-
tual) in which spirituality plays a key role in redefining and accepting sleep deprivation, trans-
forming it from a mere stressor into a valued sacrifice.

Conclusion: The sleep experience of Arbaeen pilgrims goes beyond mere physiological disrup-
tion, reflecting resilience, agency, and meaning-making under arduous conditions. Spirituality
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fundamentally redefines sleep as a secondary need within a transcendent purpose, producing
paradoxical satisfaction despite objective deprivation. Future sleep health interventions should
be multi-level, culturally sensitive, and respectful of the spiritual framework of the pilgrimage,
ideally by supporting pilgrims’ indigenous coping strategies.

Keywords: Sleep, Lived Experience, Arbaeen Pilgrims, Qualitative Research, Phenomenology,
Spiritual Health
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Background and Mass gatherings, such as religious pilgrimages, sporting events, and fes-
tivals, concentrate millions of people, significantly increasing the risk of communicable
disease transmission due to crowd density, close contact, strain on healthcare, and envi-
ronmental factors. This facilitates the rapid spread of respiratory, gastrointestinal, and
vaccine-preventable diseases. Given that health education is a highly effective public
health intervention for improving knowledge and encouraging preventive behaviors.

Objective: this study systematically reviewed evidence on its effectiveness in reducing prevent-
able diseases and promoting health-protective behaviors at mass gatherings.

Materials and Methods: This study was conducted as a systematic review in accordance with
the PRISMA 2020 guidelines. A comprehensive search was performed in the PubMed, Scopus,
and ScienceDirect databases to identify studies published between January 2010 and December
2025. The search strategy incorporated combinations of keywords and related terms, including
Mass Gatherings, Arbaeen, Health Education, Disease Prevention, and Communicable Dis-
ease. Study screening, selection, data extraction, and methodological quality appraisal were
independently conducted by two reviewers using the Mixed Methods Appraisal Tool (MMAT)
2018.

Findings: Of the 237 records identified through database searching, 17 studies met the eligibility
criteria and were included in the final analysis after duplicate removal and screening of titles,
abstracts, and full texts. Using thematic synthesis, the findings were categorized into four main
themes: (1) enhancing health knowledge and awareness, (2) improving preventive behaviors,
(3) reducing preventable diseases and adverse health outcomes, and (4) the role of innovative
technologies and modern health education approaches. The results indicated that health educa-
tion interventions were associated with increased awareness of communicable diseases, vacci-
nation, and personal hygiene practices among participants. These interventions also promoted
adherence to protective behaviors, including hand hygiene, face mask use, respiratory etiquette,
and physical distancing. Furthermore, the available evidence suggested that health education
initiatives could contribute to reducing the incidence and severity of respiratory infections and
other preventable diseases during mass gatherings. In addition, the use of digital tools, social
media platforms, and mobile applications as innovative health education strategies enhanced



oyl 3 SVl (Mol yu 8,505

the accessibility, engagement, and effectiveness of educational interventions.

Conclusion: Health education is a highly effective public health strategy for reducing prevent-
able diseases at mass gatherings. Evidence shows it increases health awareness, improves pre-
ventive behaviors, boosts vaccination rates, and lowers communicable disease transmission.
Implementing culturally tailored, evidence-based educational programs and digital technol-
ogies into mass gathering planning can significantly improve participants' health outcomes.
Future research should prioritize higher-quality studies and standardized outcome measures to
better assess these interventions' effectiveness.
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Introduction: Recent advances in drone technology and the growing use of unmanned aerial
vehicles in service and engineering sectors highlight the need to investigate their potential ap-
plications in health and medical services. This is particularly important for large-scale gather-
ings such as the Arbaeen pilgrimage, where suitable takeoff and landing areas for conventional
drones are limited. This study aims to propose an effective drone configuration for such settings
through a technical review of healthcare drone systems used by active companies in this field.

Objective: This study aimes to propose a drone configuration for further developements.

Methods: In this study, drone companies active in the healthcare sector were reviewed, and
their products, including drones designed for health-related missions, were examined. Based
on statistical data related to the specifications of these drones, including their primary mission,
configuration, weight, payload-carrying method, operational range, and flight endurance, an
attempt was made to identify the most suitable configuration for emergency response activities
during the Arbaeen pilgrimage as a reference design. Where necessary, recommendations were
also proposed to optimize the selected configuration and maximize its compatibility with the
identified operational requirements.

Findings: In total, eight leading companies and startups active in this field were reviewed.
Among these companies, two had products based on a four rotor multirotor configuration, or
quadrotor design. The remaining companies offered fixed wing multirotor hybrid products,
which provided vertical ascend and descend capability during the takeoff and landing phases
using electric motors, while enabling efficient long range and low consumption flight during
the cruise phase through the use of a horizontal propulsion system and fixed wings. Among
the reviewed companies, three had considered internal payload carriage within the fuselage. In
addition, all companies had provided the possibility of carrying payloads externally attached to
the drone body. In all reviewed products, payload delivery was designed to be performed after
the drone had landed. However, one company had also incorporated a parachute-based payload
release feature in addition to post-landing delivery. The average MTOW of these drones was
24 kg, and their weights fell into three categories: less than 15 kg, 15 to 25 kg, and 25 to 45 kg.
The operational range of these drones can be classified into three categories: less than 20 km
for urban applications, 20 to 80 km, and more than 100 km. The highest claimed operational
range among the reviewed samples was 500 km.

Conclusion: Given the limited availability of suitable takeoff and landing areas for fixed wing
drones during the Arbaeen pilgrimage, drones with vertical takeoff and landing capability ap-
pear to be the most appropriate option. Considering the approximately 80 km walking route
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from Najaf to Karbala and the presence of emergency service stations along the route, an oper-
ational range of about 20 km would be desirable for transferring medicine between stations and
delivering medical supplies to pilgrims in need.

Key Words: Unmanned Aerial Vehicle (UAV), Flight Endurance, Healthcare and Emergency
Response Services, Aerial Payload Delivery



