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-
Abstract

~

Introduction: Mass gatherings present significant public health challenges, including increased risks of infectious disease
transmission, foodborne illnesses, and logistical burdens on host communities. Effective public health interventions are crucial
to mitigating these risks and ensuring attendee safety.

Objectives: This study evaluates the public health interventions implemented during a large-scale commemoration event in
Gorgan, Iran, attended by over 11,000 individuals. It aims to assess the effectiveness of strategies related to food safety, water
quality, and overall attendee health, comparing them with global mass gathering health management practices.

Methods: A critical analysis of the event’s public health strategies was conducted, with comparisons drawn to internationally
recognized mass gatherings such as the Hajj pilgrimage, Kumbh Mela, and the Olympic games. Key areas of intervention
included preventive measures, emergency response planning, and logistical coordination.

Results: The implemented public health strategies successfully prevented major health crises during the event. However,
certain areas, such as predictive modeling, strengthening local public health capacities, and continuous evaluation of public
health strategies, were identified as requiring improvement.

Conclusions: While the event was managed effectively, future mass gatherings could benefit from the integration of advanced
predictive tools, enhanced public health infrastructure, and ongoing assessment of intervention strategies to adapt to evolving

trends in mass gathering health management.

-

Keywords: Mass Gatherings, Public Health Management, Food Safety, Water Quality, Disease Surveillance

J

1. Introduction

Mass gatherings, characterized by the convergence of
a substantial number of individuals in a defined
geographical area for a specific purpose, constitute a
unique and complex public health phenomenon (1, 2).
These events, encompassing a diverse spectrum from
religious pilgrimages (such as the Hajj and Kumbh
Mela) and sporting events (like the Olympic games) to
large-scale concerts, festivals, and political rallies,
present a dynamic interplay of social, cultural, and
environmental factors that can significantly impact
public health. The inherent characteristics of mass

gatherings, including high population density,
increased social interaction, and often, the convergence
of individuals from diverse geographical origins, create
an environment conducive to the rapid transmission of
infectious diseases (3). Furthermore, the logistical
challenges associated with providing adequate
sanitation, food safety, and healthcare services to a large
and often transient population can exacerbate existing
public health vulnerabilities.

Beyond infectious disease transmission, mass
gatherings can also contribute to a range of public
health concerns, including:
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1.1. Non-communicable Diseases

Increased alcohol consumption, substance use, and
exposure to environmental stressors can contribute to
elevated rates of alcohol-related injuries, drug
overdoses, heat-related illnesses, and mental health
issues.

1.2. Environmental Health Hazards

Inadequate waste management, overcrowding, and
insufficient sanitation infrastructure can lead to air and
water pollution, posing significant environmental
health risks to both attendees and the host community.

1.3. Strain on Local Resources

The sudden influx of a large population can
overwhelm local healthcare systems, emergency
services, and infrastructure, potentially impacting the
availability and accessibility of essential services for the
host community.

Recognizing the multifaceted public health
challenges posed by mass gatherings, the World Health
Organization (WHO) emphasizes the critical need for
proactive and comprehensive public health planning
and implementation. This necessitates a multi-sectoral
approach, encompassing risk assessment, surveillance,
resource mobilization, and effective intersectoral
collaboration among public health agencies, event

organizers, law enforcement, and community
stakeholders.
This study investigates the public health

management strategies implemented during a large-
scale commemoration event in Gorgan, Iran, held to
honor 4,000 martyrs of the Iran-Iraq war. With an
estimated attendance of over 11,000 individuals, the
event presented significant logistical challenges,
particularly in ensuring food safety and water quality
amidst the large-scale preparation and distribution of
meals. By analyzing the Gorgan case within the
framework of global best practices in mass gathering
health management, this study aims to contribute to a
deeper understanding of the challenges and
opportunities associated with safeguarding public
health in these complex and dynamic settings.

1.4. Public Health Challenges in Mass Gatherings

Mass gatherings, while rich in cultural and social
significance, present a complex array of public health
challenges that require meticulous management (4).
Additionally, foodborne illnesses may arise due to
improper food handling, contaminated water, or

inadequate sanitation infrastructure, exemplified by
outbreaks of cholera and typhoid during events like the
Kumbh Mela (5). Non-communicable diseases also pose
significant concerns, particularly in gatherings
involving alcohol consumption or substance use, which
can result in injuries, overdoses, and heatrelated
illnesses (6). Environmental health hazards, including
air pollution, waste mismanagement, and water
contamination, further compound these risks.
Addressing these challenges necessitates a
multifaceted public health approach encompassing pre-
event planning with thorough risk assessments and
emergency response preparation, real-time surveillance
for disease monitoring and environmental safety, and
intersectoral collaboration between public health
agencies, law enforcement, medical services, event
organizers, and local communities. Post-event
evaluation is equally critical, involving a systematic
review of strategies implemented, identification of gaps
and successes, and formulation of recommendations to
enhance preparedness for future gatherings (7).

2. Case Presentation

2.1. The Gorgan Event

On December 15, 2016, Gorgan, Iran, hosted a large-
scale commemoration event honoring 4,000 martyrs of
the Iran-Iraq war. With an estimated attendance of over
1,000 individuals, including families of martyrs,
military officials, and civilians, the event presented
significant logistical challenges, particularly in
ensuring food safety and water quality amidst the large-
scale preparation and distribution of over 16,000 meals.

2.2. Methodology

The methodology employed in this case study
adopted a mixed-methods approach, integrating diverse
data sources to ensure a comprehensive analysis.
Primary data were collected through real-time health
inspections, which encompassed food safety audits,
water quality testing, and environmental assessments
conducted during the event. These inspections provided
critical insights into the operational aspects of public
health management in a mass gathering context.
Additionally, event documentation, including official
reports, meeting minutes, and communication logs
related to the planning and implementation phases,
was analyzed to understand organizational processes
and decision-making frameworks.

To contextualize findings and enhance the
robustness of the analysis, secondary data were also
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reviewed. This included an examination of relevant
literature on public health management in mass
gatherings, drawing upon reports from international
organizations such as the WHO and peer-reviewed
academic publications. Together, these data sources
enabled a multidimensional exploration of public
health strategies, challenges, and outcomes associated
with the event under study.

3. Results

The effective public health management through its
comprehensive strategies aimed at safeguarding the
health of attendees during large-scale gatherings. Key
measures included.

3.1. Water Quality Assurance

Routine testing for chlorine residuals and
microbiological contaminants ensured that drinking
water was safe, significantly reducing the risk of
waterborne illnesses.

3.2. Food Safety Monitoring

Thorough inspections of food vendors were
conducted, resulting in the disposal of 520 kg of spoiled
or hazardous food. This proactive measure effectively
prevented potential health risks associated with food
consumption.

3.3. Hygiene and Sanitation Enhancements

The provision of handwashing facilities, use of
sanitizing agents, and implementation of proper waste
management systems were critical in minimizing the
transmission of communicable diseases.

3.4. Emergency Preparedness

Medical services were on standby, supported by a
robust communication plan that facilitated rapid
responses to any health incidents, ensuring swift action
could be taken when necessary.

These collective strategies highlight the significance
of a multifaceted approach to managing public health
risks at large events. The Gorgan event sets a benchmark
for future gatherings by emphasizing the need for
proactive planning and stringent oversight to protect
the safety and well-being of all participants. This case
study serves as an important reference for public health
officials and event organizers aiming to implement
effective health management practices in similar
contexts.

Mass Gather Med ].2024;1(2): e160547

4. Discussion

The Gorgan event serves as a compelling case study
that underscores the critical importance of proactive
public health management in the context of mass
gatherings. The successful implementation of
comprehensive strategies aimed at safeguarding the
health of attendees highlights the necessity for
meticulous planning and execution in managing the
myriad challenges associated with large-scale events.
This discussion will delve into the implications of the
results observed during the Gorgan event, drawing on
relevant literature to contextualize the findings within
broader public health frameworks.

One of the key strategies employed during the
Gorgan event was water quality assurance, which
involved routine testing for chlorine residuals and
microbiological contaminants. This proactive measure
significantly mitigated the risk of waterborne illnesses,
a common concern in mass gatherings where the
provision of safe drinking water can be challenging.
Research has shown that inadequate water quality can
lead to outbreaks of diseases such as cholera and
typhoid, particularly in densely populated settings
(Hopkins & Reicher) (8, 9). The systematic approach to
water safety in Gorgan aligns with best practices
recommended by the WHO, which emphasizes the
importance of ensuring access to safe drinking water as
a fundamental public health intervention during mass
gatherings (10).

Food safety monitoring was another critical
component of the public health strategy implemented
at the Gorgan event. The thorough inspections of food
vendors, resulting in the disposal of 520 kg of spoiled or
hazardous food, exemplify the proactive measures
necessary to prevent foodborne illnesses. The
significance of food safety in mass gatherings cannot be
overstated, as evidenced by historical outbreaks linked
to large events, such as the Kumbh Mela in India, where
improper food handling has led to significant health
crises (11, 12). The Gorgan case illustrates that rigorous
food safety protocols are essential not only for
protecting attendees but also for maintaining the
integrity of public health systems in the host
community (13).

Hygiene and sanitation enhancements were also
pivotal in minimizing the transmission of
communicable diseases during the event. The provision
of handwashing facilities, the use of sanitizing agents,
and the implementation of effective waste management
systems are all critical measures that contribute to
reducing the risk of disease spread. Studies have shown
that poor sanitation and hygiene practices at mass


https://brieflands.com/articles/mgmj-160547

Nouri M et al.

Brieflands

gatherings can lead to outbreaks of infectious diseases,
particularly gastrointestinal illnesses (14, 15). The
Gorgan event's focus on hygiene reflects a growing
recognition of the need for comprehensive sanitation

strategies in public health planning for mass
gatherings, as emphasized by health authorities
globally (16).

Emergency preparedness played a vital role in the
overall public health management strategy during the
Gorgan event. The presence of medical services on
standby, supported by a robust communication plan,
ensured that rapid responses could be initiated in the
event of health incidents. This aspect of preparedness is
crucial, as mass gatherings can often lead to unforeseen
medical emergencies, ranging from heatrelated
illnesses to injuries (17, 18). The establishment of Public
Health Emergency Operations Centers (PHEOCs) has
been identified as a critical component in managing
public health crises at mass gatherings, enhancing the
capacity to respond effectively to health threats (19).

The collective strategies employed during the Gorgan
event underscore the significance of a multifaceted
approach to managing public health risks at large
gatherings. The integration of water quality assurance,
food safety monitoring, hygiene enhancements, and
emergency preparedness reflects a comprehensive
public health framework that prioritizes the safety and
well-being of all participants. This case study not only
sets a benchmark for future mass gatherings but also
serves as an important reference for public health
officials and event organizers seeking to implement
effective health management practices in similar
contexts (20).

Moreover, the Gorgan event illustrates the necessity
of continuous evaluation and improvement of public
health strategies in the context of mass gatherings. Post-
event assessments are crucial for identifying successes
and areas for improvement, enabling public health
authorities to refine their approaches for future events
(21, 22). The lessons learned from the Gorgan event can
inform broader public health policies and practices,
contributing to the development of more resilient
health systems capable of managing the complexities
associated with mass gatherings (23).

The Gorgan event exemplifies the critical role of
proactive public health management in safeguarding
the health of attendees during mass gatherings. The
successful implementation of comprehensive strategies,
including water quality assurance, food safety
monitoring, hygiene enhancements, and emergency
preparedness, highlights the importance of meticulous

planning and execution in addressing the unique
challenges posed by large-scale events. As mass
gatherings continue to be a significant aspect of social
and cultural life globally, the insights gained from the
Gorgan case will be invaluable in shaping future public
health responses and ensuring the safety and well-being
of participants.

4.1. Comparison with Global Practices

The strategies implemented during the Gorgan event
exhibit parallels with best practices observed in other
global mass gatherings:

- Surveillance and monitoring: The real-time
monitoring systems employed in Gorgan, similar to
those utilized during the Hajj pilgrimage, are crucial for
early detection and timely response to emerging public
health threats.

- Proactive risk management: The emphasis on food
safety and water quality aligns with the proactive risk
management strategies employed during the Kumbh
Mela, where significant efforts are made to ensure the
safety of drinking water and prevent the spread of
waterborne diseases (3).

- Intersectoral collaboration: The successful
implementation of the public health plan in Gorgan
depended on effective coordination among various
stakeholders, including public health agencies, event
organizers, and local communities, mirroring the
importance of intersectoral collaboration in managing
public health challenges during the Olympic games.

4.2. Limitations

This case study has certain limitations. The reliance
on existing documentation may limit the depth of
analysis. Additionally, the absence of specific data on
disease incidence among attendees limits the ability to
fully assess the impact of the implemented
interventions.

4.3. Conclusions

This study highlights the critical importance of
robust public health management strategies in mass
gatherings to mitigate risks and ensure the safety and
well-being of attendees. The Gorgan event provides
valuable insights into the challenges and opportunities
associated with managing public health in large-scale
events.

4.4. Key Recommendations for Future Mass Gatherings
Include
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- Integration of predictive modeling: Incorporating
predictive modeling tools to anticipate potential public
health risks, such as disease outbreaks and
environmental hazards.

- Enhancement of local public health capacities:
Investing in the training and development of local
public health personnel to strengthen their capacity to
respond to public health challenges in mass gatherings.

- Continuous evaluation and refinement: Conducting
post-event  evaluations to identify areas for
improvement and refine public health strategies for
future events.

- Embracing technological innovations: Exploring the
use of innovative technologies, such as mobile health
applications and real-time data analysis, to enhance
surveillance and response capabilities.

As mass gatherings continue to grow in scale and
complexity, the development and implementation of
effective and adaptable public health strategies will be
crucial to safeguarding the health and well-being of
attendees and host communities.

Footnotes

Authors' Contribution: Study concept and design: S.
M. and N. M.; Analysis and interpretation of data: S. M.
and N.M.; Drafting of the manuscript: M. A.; Critical
revision of the manuscript for important intellectual
content: Y.S., N. M,, and S. M,; Statistical analysis: H. E.

Conflict of Interests Statement: The authors declare
that there are no conflicts of interest related to this
study.

Data Availability: No new data were created or
analyzed in this study. Data sharing does not apply to
this article.

Funding/Support: This research received no specific
grant from any funding agency, commercial, or not-for-
profit sectors.

References

1. Collender PA, Morris C, Glenn-Finer R, Acevedo A, Chang HH, Trostle
JA, et al. Mass Gatherings and Diarrheal Disease Transmission Among
Rural Communities in Coastal Ecuador. Am | Epidemiol.
2019;188(8):1475-83. [PubMed ID: 31094412]. [PubMed Central ID:
PMC6671104]. https://doi.org/10.1093/aje/kwz102.

2. YezliS, Alotaibi B. Mass gatherings and mass gatherings health. Saudi
Med . 2016;37(7):729-30. [PubMed ID: 27381530]. [PubMed Central ID:
PMC5018634]. https://doi.org[10.15537/smj.2016.7.15419.

3. David S, Roy N. Public health perspectives from the biggest human
mass gathering on earth: Kumbh Mela, India. Int | Infect Dis.

Mass Gather Med J.2024;1(2): e160547

10.

1.

12.

14.

15.

2016;47:42-5. [PubMed ID:
https://doi.org/10.1016/j.ijid.2016.01.010.

26827807].

Petersen E, Memish ZA, Zumla A, Maani AA. Transmission of
respiratory tract infections at mass gathering events. Curr Opin Pulm
Med. 2020;26(3):197-202. [PubMed 1D: 32149751].
https://doi.org/10.1097/MCP.0000000000000675.

Aggrawal V, Dikid T, Jain SK, Pandey A, Khasnobis P, Choudhary S, et
al. Disease surveillance during a large religious mass gathering in
India: The Prayagraj Kumbh 2019 experience. Int ] Infect Dis.
2020;101:167-73. [PubMed ID: 32979588]. [PubMed Central ID:
PMC7513824]. https:|/doi.org/10.1016/j.ijid.2020.09.1424.

Kelly MP, Russo F. Causal narratives in public health: the difference
between mechanisms of aetiology and mechanisms of prevention in
non-communicable diseases. Sociol Health Ilin. 2018;40(1):82-99.
[PubMed ID: 29023919]. [PubMed Central ID: PMC6849577].
https://doi.org/10.1111/1467-9566.12621.

Alhussaini NWZ, Elshaikh UAM, Hamad NA, Nazzal MA, Abuzayed M,
Al-Jayyousi GF. A scoping review of the risk factors and strategies
followed for the prevention of COVID-19 and other infectious
diseases during sports mass gatherings: Recommendations for
future FIFA World Cups. Front Public Health. 2022;10:1078834.
[PubMed ID: 36726622]. [PubMed Central ID: PMC9885104].
https://doi.org[10.3389/fpubh.2022.1078834.

Elachola H, Al-Tawfiq JA, Turkestani A, Memish ZA. Public Health
Emergency Operations Center - A critical component of mass
gatherings management infrastructure. | Infect Dev Ctries.
2016;10(8):785-90. [PubMed ID: 27580322].
https://doi.org[10.3855/jidc.8332.

Hopkins N, Reicher S. Mass Gatherings, Health, and Well-Being: From
Risk Mitigation to Health Promotion. Soc Issues Policy Rev.
2020;15(1):114-45. https://doi.org/10.1111/sipr.12071.

Staub K, Juni P, Urner M, Matthes KL, Leuch C, Gemperle G, et al.
Public Health Interventions, Epidemic Growth, and Regional
Variation of the 1918 Influenza Pandemic Outbreak in a Swiss Canton
and Its Greater Regions. Ann Intern Med. 2021;174(4):533-9. [PubMed
ID:  33556268]. [PubMed  Central ID: PMC7901603].
https://doi.org[10.7326/M20-6231.

Karampourian A, Ghomian Z, Khorasani-Zavareh D. Exploring
challenges of health system preparedness for communicable
diseases in Arbaeen mass gathering: a qualitative study. FI00OORes.
2018;7:1448. [PubMed ID: 30473777). [PubMed Central ID:
PMC6234742]. https://doi.org[10.12688/fl000research.15290.1.

Juni P, Rothenbuhler M, Bobos P, Thorpe KE, da Costa BR, Fisman DN,
et al. Impact of climate and public health interventions on the
COVID-19 pandemic: a prospective cohort study. CMAJ.
2020;192(21):E566-73. [PubMed ID: 32385067|. [PubMed Central ID:
PMC7259972]. https://doi.org/10.1503/cmaj.200920.

Rathbone JA, Stevens M, Cruwys T, Ferris LJ. COVID-safe behaviour
before, during and after a youth mass gathering event: a
longitudinal cohort study. BMJ Open. 2022;12(7). €058239. [PubMed
ID: 35820769]. [PubMed Central ID: PMC9274022].
https://doi.org[10.1136/bmjopen-2021-058239.

Rainey J], Phelps T, Shi ]J. Mass Gatherings and Respiratory Disease
Outbreaks in the United States - Should We Be Worried? Results from
a Systematic Literature Review and Analysis of the National Outbreak
Reporting System. PLoS One. 2016;11(8). e0160378. [PubMed ID:
27536770]. [PubMed Central ID: PMC4990208].
https://doi.org/10.1371/journal.pone.0160378.

Anna P, Luigi PDM, Michele M, Giuseppe L, Giacomo F, Giangiacomo
M, et al. Halting the pandemic outside 'CORTINA2021' alpine world
ski championships: a challenge for sport and public health in times
of COVID-19. | Public Health (Oxf). 2022;44(2):2203-10. [PubMed ID:
34604905]. [PubMed Central ID: PMC8500088].
https://doi.org/10.1093/pubmed|/fdab351.


https://brieflands.com/articles/mgmj-160547
http://www.ncbi.nlm.nih.gov/pubmed/31094412
https://www.ncbi.nlm.nih.gov/pmc/PMC6671104
https://doi.org/10.1093/aje/kwz102
http://www.ncbi.nlm.nih.gov/pubmed/27381530
https://www.ncbi.nlm.nih.gov/pmc/PMC5018634
https://doi.org/10.15537/smj.2016.7.15419
http://www.ncbi.nlm.nih.gov/pubmed/26827807
https://doi.org/10.1016/j.ijid.2016.01.010
http://www.ncbi.nlm.nih.gov/pubmed/26827807
https://doi.org/10.1016/j.ijid.2016.01.010
http://www.ncbi.nlm.nih.gov/pubmed/32149751
https://doi.org/10.1097/MCP.0000000000000675
http://www.ncbi.nlm.nih.gov/pubmed/32979588
https://www.ncbi.nlm.nih.gov/pmc/PMC7513824
https://doi.org/10.1016/j.ijid.2020.09.1424
http://www.ncbi.nlm.nih.gov/pubmed/29023919
https://www.ncbi.nlm.nih.gov/pmc/PMC6849577
https://doi.org/10.1111/1467-9566.12621
http://www.ncbi.nlm.nih.gov/pubmed/36726622
https://www.ncbi.nlm.nih.gov/pmc/PMC9885104
https://doi.org/10.3389/fpubh.2022.1078834
http://www.ncbi.nlm.nih.gov/pubmed/27580322
https://doi.org/10.3855/jidc.8332
https://doi.org/10.1111/sipr.12071
http://www.ncbi.nlm.nih.gov/pubmed/33556268
https://www.ncbi.nlm.nih.gov/pmc/PMC7901603
https://doi.org/10.7326/M20-6231
http://www.ncbi.nlm.nih.gov/pubmed/30473777
https://www.ncbi.nlm.nih.gov/pmc/PMC6234742
https://doi.org/10.12688/f1000research.15290.1
http://www.ncbi.nlm.nih.gov/pubmed/32385067
https://www.ncbi.nlm.nih.gov/pmc/PMC7259972
https://doi.org/10.1503/cmaj.200920
http://www.ncbi.nlm.nih.gov/pubmed/35820769
https://www.ncbi.nlm.nih.gov/pmc/PMC9274022
https://doi.org/10.1136/bmjopen-2021-058239
http://www.ncbi.nlm.nih.gov/pubmed/27536770
https://www.ncbi.nlm.nih.gov/pmc/PMC4990208
https://doi.org/10.1371/journal.pone.0160378
http://www.ncbi.nlm.nih.gov/pubmed/34604905
https://www.ncbi.nlm.nih.gov/pmc/PMC8500088
https://doi.org/10.1093/pubmed/fdab351

NouriMetal.

Brieflands

16.

18.

19.

Sweileh WM. Health-related research publications on religious mass
gatherings of Muslims: a bibliometric analysis (1980-2020). Trop Dis
Travel Med Vaccines. 2022;8(1)1. [PubMed ID: 34980277]. [PubMed
Central ID: PMC8723799]. https:|/doi.org[10.1186/s40794-021-00158-Y.

Ponnaiah M, Virumbi V, Sharma U, Muthappan S, Parasuraman G,
Balasubramanian P, et al. Public health preparedness, syndromic
surveillance, and response during the largest religious gathering at
the Catholic pilgrimage center of Velankanni in South India: 2016. |
Family Med Prim Care. 2024;13(8):3135-42. [PubMed ID: 39228585].
[PubMed Central ID: PMC11368300].
https://doi.org/10.4103/jfmpc.jfmpc_1815_23.

Boyd L, Jagger M, Kuspis K, Powell M, Giffin S. Public Health
Surveillance for the Great American Solar Eclipse in Oregon. Online |
Public Health Inform. 2018;10(1).
https://doi.org[10.5210/0jphi.v10i1.8954.

Hantoosh H, Lami F, Saber B. Disease Burden on Health Facilities in
Governorates South of Karbala During the Arbaeenia Mass Gathering
in Iraq in 2014: Cross-Sectional Study. JMIR Public Health Surveill.
2019;5(4). €10917. [PubMed ID: 31621637]. [PubMed Central ID:
PMC6913544]. https:|/doi.org/10.2196/10917.

20.

21.

22.

23.

Tavan A, Tafti AD. Risk Management in Mass Gatherings. In: Di Pietro
A, editor. Climate Change and Risk Management-Strategies, Analysis, and
Adaptation: Strategies, Analysis, and Adaptation. London, UK:
Intechopen; 2024.

Zhu P, Tan X, Wang M, Guo F, Shi S, Li Z. The impact of mass
gatherings on the local transmission of COVID-19 and the
implications for social distancing policies: Evidence from Hong
Kong. PLoS One. 2023;18(2). €0279539. [PubMed ID: 36724151]. [PubMed
Central ID: PMC9891527].
https://doi.org[10.1371/journal.pone.0279539.

Sharma U, Sarma S. Risk Assessment tool for Religious Mass
Gathering Events of India. Online | Public Health Inform. 2019;11(1).
https:[/doi.org[10.5210/0jphi.vi1i1.9929.

Lami F, Hameed I, Jewad AW, Khader Y, Amiri M. Real-Time
Surveillance of Infectious Diseases and Other Health Conditions
During Iraq's Arbaeenia Mass Gathering: Cross-Sectional Study. JMIR
Public Health Surveill. 2019;5(4). e14510. [PubMed ID: 31588905].
[PubMed Central ID: PMC6913767]. https:|/doi.org/10.2196/14510.

Mass Gather Med J. 2024;1(2): e160547


https://brieflands.com/articles/mgmj-160547
http://www.ncbi.nlm.nih.gov/pubmed/34980277
https://www.ncbi.nlm.nih.gov/pmc/PMC8723799
https://doi.org/10.1186/s40794-021-00158-y
http://www.ncbi.nlm.nih.gov/pubmed/39228585
https://www.ncbi.nlm.nih.gov/pmc/PMC11368300
https://doi.org/10.4103/jfmpc.jfmpc_1815_23
https://doi.org/10.5210/ojphi.v10i1.8954
http://www.ncbi.nlm.nih.gov/pubmed/31621637
https://www.ncbi.nlm.nih.gov/pmc/PMC6913544
https://doi.org/10.2196/10917
http://www.ncbi.nlm.nih.gov/pubmed/36724151
https://www.ncbi.nlm.nih.gov/pmc/PMC9891527
https://doi.org/10.1371/journal.pone.0279539
https://doi.org/10.5210/ojphi.v11i1.9929
http://www.ncbi.nlm.nih.gov/pubmed/31588905
https://www.ncbi.nlm.nih.gov/pmc/PMC6913767
https://doi.org/10.2196/14510

