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ABSTRACT

Considering the scale of mass gatherings in urban areas, systematic attention
to health, safety, and environment (HSE) factors for these events has become important in urban
governance. This study aimed to design and validate a tool for HSE evaluation in urban mass gatherings,
tailored to the conditions of Tehran City, Iran.

VTG Using a mixed-method approach (qualitative—quantitative), this research identified, categorized,
and validated key indicators for assessing HSE in urban mass gatherings. Tool development was done by
risk assessment, review of past events, opinions of experts, and field visits. The initial draft was tested
in a pilot study for three selected mass gathering events in Tehran, Iran, and its psychometric properties
(content validity, construct validity, and internal consistency) were evaluated.

The final version of the checklist included 14 operational indicators: 6 safety-related, 4 health-
related, and 4 environmental indicators. It was found that 92% of the items had acceptable CVR (>0.62).
The CVI for all items ranged from 0.80 to 1. The CVI average for the entire checklist was calculated to be
0.92, indicating an excellent content validity. Cronbach’s a coefficient was calculated to be 0.86 for the
entire checklist, indicating a favorable internal consistency. Regarding its subscales, Cronbach’s a value
was 0.83 for safety, 0.80 for health, and 0.78 for environment.

The developed checklist is a valid and reliable tool for assessing HSE in urban mass gatherings.
By focusing on neglected components and multidimensional risks, this checklist enables systematic
analysis and targeted intervention from initial planning to implementation and collection. It can be used
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Introduction

ass gatherings, as a social and urban phe-

nomenon, have become one of the major

challenges in urban management in re-

cent decades due to population growth,

the expansion of cultural and religious
events, and increased social interactions (World Health
Organization, 2008). These events, which include re-
ligious, sporting, political, and cultural gatherings, put
significant pressure on urban infrastructure, service re-
sources, and the health system by gathering large num-
bers of people in a specific time and place (Milsten et al.,
2002). While managing mass gatherings requires a mul-
tidimensional and coordinated approach, previous stud-
ies have primarily focused on macro-level aspects, such
as population dynamics, collective behaviors, and crowd
modeling (Helbing et al., 2007). In contrast, micro-level
aspects and operational issues such as electrical safety,
food hygiene, and waste management have received
less attention, even though these factors play a decisive
role in maintaining the health and safety of participants
(Thompson, 2008). The lack of structured frameworks
for continuous monitoring and evaluation of health, safe-
ty, and environmental (HSE) performance in mass gather-
ings is considered a serious gap in the research literature.
Many existing models lack operational capability in real-
world situations and are unable to effectively identify and
manage micro-risks and hidden threats (Safipour et al.,
2023). Additionally, existing assessment tools are often
designed in a non-comprehensive manner, unable to si-
multaneously cover the three dimensions of health, safety,
and environment (AlMarri et al., 2025).

Given the complexity and diversity of threats in mass
gatherings, there is a strong need to design a comprehen-
sive and practical tool for evaluating HSE performance
in an urban context; a tool that can monitor HSE indica-
tors in a structured manner and help executive managers
make quick and effective decisions. The present study,
using expert opinions, field data, and practical experi-
ences, aimed to design and validate a tool for evaluating
HSE performance in mass gatherings that covers the three
main dimensions of health, safety, and environment in an
integrated manner. This tool can be used as a practical
guide for city managers, event organizers, and responsible
institutions in crisis management.
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Literature review

The World Health Organization (2008) defines mass
gatherings as “an organized or unplanned event where
the number of people attending is sufficient to strain the
planning and response resources of the community, state,
or nation hosting the event”. Milsten et al. (2002) have
reviewed medical experiences in major mass gather-
ing events, emphasizing the need for health system pre-
paredness and emergency response protocols. Thompson
(2008) highlighted the critical role of public health plan-
ning and coordination for mass gatherings among organi-
zations in reducing health risks.

Among studies related to the health domain, Hutton et al.
(2024) examined the perspectives of managers, law enforc-
ers, and medical staff involved in organizing mass gathering
events and found that the lack of effective communication
between these groups can lead to disruptions in the health
and safety management of events. In another study, Hutton et
al. used focus group discussions to highlight the differences
in the understanding and practices of risk management by
each group and emphasized the need to design common and
understandable tools for all stakeholders involved in organiz-
ing mass gatherings (Hutton et al., 2025). Bahbouh et al.
(2024) also presented a framework for health management
in mass gatherings, which includes algorithms for popula-
tion monitoring, early warning, and emergency response
planning. These frameworks offer predictive capabilities and
rapid response by leveraging new technologies, including
image processing and social network data analysis.

Among studies related to the safety domain, Helbing et al.
(2007) modeled collective behavior in panic situations and
demonstrated that the absence of emergency exit routes, in-
adequate urban space design, and unpredictable population
reactions can lead to humanitarian disasters. Safipour et al.
(2023) designed a resilience model for religious gatherings,
using indicators such as crisis severity, probability of occur-
rence, and response capability in risk assessment, which can
be used in the safety management of urban events.

Among studies related to the environment domain, Jo-
hansson et al. (2012) showed a link between population
density, increased pollution, and the prevalence of respira-
tory diseases in urban settings. Also, the Centers for Dis-
ease Control (CDC) guidelines emphasize the importance
of controlling environmental factors such as ventilation,
ambient temperature, and water quality in mass gatherings.
Johansson et al. (2012) indicated the weakness in waste
management and the lack of sustainable infrastructure in ur-
ban events, which can lead to pollution of natural resources
and a threat to public health.
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Table 1. Probability-severity matrix for risk assessment
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Severity Consequence Probability
B People Assets Environment Reputation Level1 Level2 Level3 Level4 Level5 Level6
1 Zero injury zero Zero effect Zero impact
i damage
2 §I!ght Sl Slight effect Slight impact Manage for continual improvement
injury dar_nage
3 l.\/lllnor Minor Minor effect Limited impact
injury damage i
4 !\/IF:\JOF Local Local effect Coqsnderable
injury damage impact
Single Major . Major national
> fataljty damage Major effect impact
6 Muh:'lple Extensive Massive effect Major |.nterna- Intolerable
fatalities damage tional impact

Among studies related to HSE performance, Sadoughi
et al. (2012) employed a fuzzy analytic hierarchy pro-
cess (AHP) model to develop a performance evaluation
model for HSE management systems, which includes
both enabling and outcome-based indicators. This model
can be applied in industrial settings but requires adapta-
tion to the specific conditions of mass gatherings. Tools
such as HSE-P10 and specialized HSE dashboards have
also been developed to monitor HSE performance in large
projects (AlMarri et al., 2024).

Despite these studies, the lack of a comprehensive,
structured, and operational tool for evaluating HSE per-
formance in mass gatherings, especially in urban settings,
remains a serious research gap. Most of the existing mod-
els either partially address one of the HSE dimensions or
are designed for industrial and non-urban environments
and are not capable of adapting to the real conditions of ur-
ban events. Aiming to fill this gap, the present study seeks
to design an HSE evaluation checklist for mass gatherings
that covers the three main dimensions of health, safety,
and environment in an integrated and practical manner.

Materials and Methods

This is a descriptive-analytical study conducted in Teh-
ran, Iran. The process of designing and testing an HSE
performance evaluation checklist was carried out in six
stages.

Table 2. Characteristics of experts

Primary data collection

In the first stage, basic data for compiling checklist items
were collected through field visits, risk assessment, analy-
sis of past events, and review of non-compliance reports.
The research team visited the religious and cultural gath-
erings, observed the environmental and operational con-
ditions, and documented potential hazards. These hazards
included non-standard wiring, lack of fire extinguishing
equipment, poor food quality, improper waste disposal,
and noise pollution. The identified risks were categorized
and prioritized using a probability-severity matrix to form
the basis for designing the tool items. The matrix used for
risk assessment at this stage is shown in Table 1. The his-
tory of previous incidents during mass gathering events
in urban settings was reviewed to identify patterns and
factors that contribute to the occurrence of incidents. Dur-
ing mass gatherings, minor incidents may occur, includ-
ing people slipping, electrocution, falling scaffolding,
and people falling from elevated surfaces such as perfor-
mance stages, etc., which are analyzed for the 22 districts
of Tehran. Only recorded incidents that were officially
sent to the Tehran Municipality HSE Secretariat were
analyzed. Data from HSE inspections of previous mass
gatherings held in Tehran Municipality (Imam Reza Cel-
ebration, Ghadir Celebration, Arbacen Remnants Walk)
were analyzed to identify deficiencies in the management
of mass gatherings.

Group No. Work Experience Expertise
Executive managers 4 >15 years Crisis management, urban planning
Technical experts 4 10-12 years Safety, environmental health, risk assessment
Faculty members 2 >10 years Education and research in the field of HSE

Mousavi., et al. (2025). Design and Validation of an HSE evaluation checklist for Urban Mass Gatherings. DMKP, 15(3), 320-343.
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Table 3. Concepts, components, and associated national regulations for the HSE evaluation in mass gatherings in urban areas

Safety
Concept Component National Regulations
Physical obstacles
Uneven pavements Article 55 of the municipalities law, work at height safety regulations
Routes Slope differences
Traffic barriers Regulations on transportation and traffic of Tehran
. . . Regulations on transportation and traffic of Tehran, topic 20 of the
Warning and guidance signs - g .
national building regulations
Health regulations on food preparation and distribution centers,
Ministry of Health and Medical Education’s regulations on transporting
food products,
Cooking tools Iran Food and Drug Administration (IFDA)’s minimum requirements for
packaging and labeling of food and beverage products,
Topic 20 of the National Building Regulations, IFDA regulations on the
establishment and operation of food processing plants
Fire Extinguishing equipment
Electrical fires _ Natlor?al bglldmg regulz_mons of Iran,.toplc 3: Safety of build-
ings against fire, Occupational and Environmental Health Center
. . (OEHC)'s regulations on occupational safety and health in the use of
S e g 0 e chemicals,Regulations on preventing and fighting fires in workshops
Fireworks and lighting equipment
Liquid petroleum gas (LPG) cylinders and as-  Specifications and testing of LPG cylinder valves — manually operated;
sociated fittings ID: 11350 and 11351
Fixed advertising structures
Temporary structures
Permanent/ .
temporary Security and crowd control structures National building regulations, topic 11: Industrial building design and
modular construction
Stages or performance platforms
structures
Covering and shading structures
Decorative and interactive structures
Cables and wiring
Fuses and circuit breakers
Electric plugs and sockets
sy S S National building regulations, topic 13: Electrical installations in build-

ings

Equipment earthing system
Diesel generators and electric motors

Electrical panels

Mousavi., et al. (2025). Design and Validation of an HSE evaluation checklist for Urban Mass Gatherings. DMKP. 15(3), 320-343.
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Safety

Concept Component National Regulations

Air coolers and fan coils

ngﬁ:;i;ﬂi(;_ Heaters National building regulaﬁonsk;iﬁsggglstlz Mechanical installations in

ment Fans and jet fans
Fire pits
Parking

Emergency and rescue access and routes
Traffic Traffic equipment Workplace traffic safety guidelines
Warning and guidance signs
Emergency and operational vehicles
Health
Concept Component National Regulations
Toilets
Washbasins

National Standards Organization’s Code of Conduct for Cold Storage/
Food Warehouse Buildings and Equipment, OEHC’s Environmental
Environmental Health Guide for Industries (Food Preparation and Distribution Centers
health Drinking faucets and Public Places),IFDA’s Pest Control Guidelines, Environmental

Health Regulations for Buildings and Premises,
IFDA’s minimum technical and sanitary requirements for catering units

Catering area

Sewage
Waste

Quality and safety of food and raw materials

Health regulations on food preparation and distribution centers, Minis-
try of Health and Medical Education’s regulations on transporting food
products, IFDA’s minimum requirements for packaging and labeling of
food and beverage products, National Building Regulations, Topic 12,
IFDA’s minimum technical and health requirements for the establish-
ment and operation of food processing factories

Storage of food products
Food Cooking and distributing food
Health card

Personal hygiene of cooks and distributors

Drinking water tankers

Mineral water bottles
IFDA’s minimum technical and health requirements for units producing
Drinking water Drinking fountains ready-to-eat and semi-prepared foods,OEHC'’s guidelines for water and

wastewater health measures
Ice safety
Water used in tea and syrup distribution
Population stress management

Mental health
Elderly and children
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Environment

Concept Component National Regulations
Wiaste collection and disposal
Waste separation
Waste man- . .
Waste management law passed by the Islamic consultative assembly
agement
Leachate leakage
Use of reusable dishware
Gasoline and diesel equipment
Air pollution Law on how to prevent air pollution
Technical inspection of equipment
Sound systems
Noise pollu- . . . . . . .
tion Technical inspection of equipment Executive regulations on how to prevent noise pollution
Diesel and gasoline generators
Water consumption management
Energy Electricity consumption management National building regulations, topic 19: Energy saving
Fossil fuel consumption management
Refining items To determine content validity, each expert rated the ne-

Based on the collected data, an initial list of items related
to the three main axes of health, safety, and environment
in mass gatherings was prepared. To refine and complete
this list, group meetings were held with the participation
of 10 HSE experts. This panel of experts was purpose-
fully selected from three groups of specialists (Table 2)
to consider different executive, technical, and scientific
perspectives in refining the items.

Preparation of the checklist

The final items were organized into three dimensions
of health, safety, and environment and designed as an
operational tool. For each item, the legal requirements
and related upstream documents were included in a sepa-
rate column, allowing users to cite and implement. This
checklist was tailored to the specific conditions of Tehran
and the needs of urban management.

Validation of the checklist

To determine the face validity of the checklist, the ini-
tial draft was presented to 10 experts. The items were
reviewed for clarity, comprehensibility, and importance.
At this stage, 5 items were revised, and two items were
deleted.

cessity of the items at three levels, and the content va-
lidity ratio (CVR) for each item was calculated using the
Lawshe method. Items with a CVR >0.62 are accept-
able. It was found that 92% of the items had acceptable
CVR. Seven items with lower CVRs were modified or
removed. Experts also rated each item on a 4-point scale
for relevance, clarity, and simplicity, and the content va-
lidity index (CVI) for items and subscales was calculated.
The CVI for all items ranged from 0.80 to 1. The CVI
average for the entire checklist was calculated to be 0.92,
indicating an excellent content validity.

To assess reliability, the final checklist was administered
to 50 people in three urban gatherings. Cronbach’s a coef-
ficient was calculated to be 0.86 for the entire checklist.
Regarding its subscales, Cronbach’s o value was 0.83 for
safety, 0.80 for health, and 0.78 for environment. All val-
ues are above the acceptable threshold (0.70) and indicate
favorable internal consistency and adequate reliability of
the checklist and its three subscales.

Results

In Table 3, the concepts and components extracted for
developing the checklist are presented for three domains
of safety, health, and environment. For each concept, the
relevant national legal requirements and upstream docu-
ments are also listed. Using leading and lagging indica-
tors, items were first formulated and the AHP method

Mousavi., et al. (2025). Design and Validation of an HSE evaluation checklist for Urban Mass Gatherings. DMKP. 15(3), 320-343.
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was used to determine the relative importance (weight)
of each question, rated as 1 (Full compliance with the
regulations), 0.5 (Partial or incomplete compliance), or 0
(No compliance). The score for each item is calculated
as: Weight% x Compliance level. Then, the scores of
all items in each domain are summed and normalized to
a scale of 0 to 100. The final HSE score is obtained by
weighting the three domains of safety, health, and envi-
ronment. The total score of the checklist is obtained by
summing the total scores of three domains. The final ver-
sion of the checklist is provided in the Appendix 1.

Discussion

The results of using the checklist for HSE performance
evaluation in mass gatherings in urban areas showed that
many operational components in the field of HSE have
been neglected in current planning. These findings are
consistent with the previous studies that have shown ex-
isting shortcomings. Studies such as those by Sadoughi
et al. (2012) and Bahbouh et al. (2025) in Iran primarily
focused on macro-level assessments in industrial settings
or national crises. Some national studies have only ad-
dressed qualitative assessments of participant satisfaction
or descriptive analyses (e.g. Johansson et al., 2012). Low
attention has been paid to operational components in the
urban context. The checklist designed in our study, using
field visits, risk assessment data, and expert opinions, was
able to identify and structurize micro- and operational
indicators at the local level, particularly in the areas of
electrical safety, temporary structures, food hygiene, and
waste management. The checklist had high validity and
reliability. High Cronbach’s o coefficients for all three
dimensions of the checklist indicated the high internal
consistency of the checklist. Overall, the checklist was
able to reduce the gap between theory and practice in
HSE of mass gatherings in urban areas, paving the way
for improving the quality of HSE management in urban
events. This tool can not only be used in the event plan-
ning phase, but can also be utilized as an implementation
framework in the performance monitoring and auditing
phases (Appendix 1).

Conclusion

By focusing on micro and operational components, in-
cluding electrical safety, temporary structures, food hy-
giene, waste management, and legal requirements, the
designed checklist can identify and address gaps in cur-
rent planning for mass gatherings in urban areas in Iran.
The checklist has high content validity and reliability (in-
ternal consistency). The following recommendations are
provided:

Autumn 2025. Vol 15. Issue 3

Utilizing the designed checklist in the initial planning
phase of mass gatherings by municipalities, crisis man-
agement organizations, and executive bodies

Training contractors and executive staff based on the
items of the designed checklist, particularly in the areas
of structural safety, environmental health, and waste man-
agement;

Development of digital systems for real-time monitor-
ing of HSE indicators in mass gatherings and connecting
them to management dashboards;

Utilizing the designed checklist in the audit and perfor-
mance evaluation process after mass gatherings for con-
tinuous improvement.

Future studies are recommended to:

Use the checklist in various cultural, religious, sporting,
and commercial mass gatherings;

Conduct a comparative analysis of HSE performance
using the checklist in different cities of Iran, which have
different infrastructures and climatic conditions;

Develop smart versions of the checklist with the ability
to connect to environmental systems, urban sensors, and
early warning systems;

Assess the level of acceptance of /satisfaction with the
checklist among users and explore the implementation
barriers.
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Appendix 1. The HSE evaluation checklist for mass gatherings in urban areas

Safety
Concept Component Items Weight
Are traffic routes free of dangerous obstacles and physical clutter?
Physical obstacles And is there a regular program to identify and remove these 3.09
obstacles and clutter?
Have pavements been inspected and made safe for unevenness or
Uneven pavements slipperiness? Are there periodic inspections and a specific plan to 2.83
correct unevenness in pavements and prevent slipping?
. Are warning signs and guards installed for points with slope
Routes Slope differences dgiffegrences (gstairs, ramps, precir?ices)? P 298
Are traffic barriers (such as New Jersey barriers) installed safely,
. . visibly, and in accordance with regulations? And are there guidelines
Traffic barriers or a regular inspection program for the installation and maintenance 289
of traffic barriers?
Warning and guidance signs Are clear, legible, anq approprlately placed warning and directional 204
signs installed on all routes?
Are food preparation sites designed in accordance with safety
. requirements and using a safe heat source? Is there a regular
LRl Et inspection and control program in place to ensure the safety of food 2L
preparation sites?
. . Are fire extinguishing equipment installed in sufficient numbers, in
Extinguishing equipment ’ gogd gon’:iition, and accessible? s
Are necessary measures taken to prevent electrical fires (e.g. using
Fire Electrical fires proper fuses and safe wiring)? Is there a program in place for 3.39
periodic inspection and control of electrical systems to prevent fires?
Storage and handling of flam-  Are flammable materials stored safely, away from heat sources, and 3.08
mable materials in accordance with regulations? :
Fireworks and lighting equip- Is the use of lighting equipment permitted and supervised by 3.15
ment security forces? :
Liquid petroleum gas (LPG) Do LPG cylinders meet standards, have a healthy valve, maintain a 337
cylinders and associated fittings safe distance from the public, and undergo vertical storage? ’
§ . Have advertising boards been checked for strength, wind resistance,
Fixed advertising structures and ground connection? 2.82
Has the installation and erection of temporary structures been
Temporary structures carried out in compliance with safety principles and under the 3.14
supervision of a technical expert?
Permanent/tem- Security and crowd control Have crowd control structures been designed well to hold crowd 3.32
porary modular structures pressure? ’
structures Stages or performance plat- Do the stages have guards, safe ladders, and a capacity appropriate 3.05
forms to the crowd present? ’
Covering and shading structures Are awnings and tents resistant to wind and rain, and are they 501
properly secured?
Decorative and interactive Do decorative structures not block the routes and not pose a risk of
structures collapse or fire? 2.68
Have the wiring been installed safely, insulated, and out of the
Cables and wiring way of traffic? Is there a plan in place for regular inspections and 3.30
corrections of wiring defects?
Fuses and circuit breakers Have appropriate Zl;lc;trelcc)t;\éeot:iﬁgftsct:ii?t;nsta|Ied to prevent 3.19
Electric plugs and sockets Are safe power strips and Z?‘ctlf:sc::ziisgnd are there no overloads 3.07
Electricity Lighting system Is there adequate ||ght'|réga tc;]r:a :1nag|r;l :2::_?5, emergency exits, and 311
. . Has an earthing system for electrical equipment been installed and
Earthing system of the equip- tested? Are periodic tests and documentation performed for the 3.23
ment earthing system?
Diesel generators and electric ~ Are generators safely shielded, properly ventilated, and located at an 508
motors appropriate distance from the crowd? ’
ER Are electrical panels locked, marked, and accessible only to 319

authorized persons?

Mousavi., et al. (2025). Design and Validation of an HSE evaluation checklist for Urban Mass Gatherings. DMKP, 15(3), 320-343.
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Safety

Concept Component Items Weight

Has the cooling equipment been properly installed, secured, and

Air coolers and fan coils wired? 3.68
Heat Have heaters been installed in the proper location, at a safe distance 201
Heati 4 | eaters from flammable materials? :
eating and cool- . . . .
. . ) Have the fans been installed properly with no risk of falling and
ing equipment Fans and jet fans property & 2.68

injuring people?

Is the use of fire pits carried out by considering safety measures,
Fire pits firefighting equipment, and constant supervision? Are there 2.84
regulations and continuous supervision on the use of fire pits?
Do parking lots have separate entrances and exits, directional signs,

Parking and crowd control? =
SRS LS REE U AR Are access and emergency routes clear, unobstructed, and marked? 3.32
and routes
. . . Have cones, barriers, reflective signs, and other equipment been
Traffic e B Es e installed according to regulations? =
Are directional, emergency exit, and traffic warning signs clearl
Warning and guidance signs gency L A v 3.03
visible?
Emergency and operational Have the parking location, traffic route, and readiness of emergency

. . - e - 2.94

vehicles vehicles been anticipated and specified in advance?

Health
Concept Component Items Weight

Have the toilets been inspected and approved for cleanliness,
Toilets ventilation, washable floors, and proper flushing? Is there a regular 6
schedule for cleaning, inspecting, and repairing toilets?
Do the washbasins have a pedal or sensor valve, liquid soap, and a

Washbasins proper sewage disposal system? 4.5

Has the catering area been assessed for washable surfaces, con-
Catering area tamination protection, and cleanliness? Is there a specific cleaning 45

Environmental program, ongoing supervision, and training for service personnel?

health Lo Do the drinking faucets have clean water, angled spouts, with no
Drinking faucets mouth contact with the spout? 5.5

Is the sewage collection and disposal system proper, free of leaks
Sewage and unpleasant odors? 7

Is waste collected separately at the production site in washable bins
with lids?
Waste Is a regular waste collection, separation, and management training 55
program implemented?

Quality and safety of food and Have raw materials and food been checked for health, expiration
raw materials date, and storage conditions? 8

Is food stored under appropriate conditions (controlled tempera-
Storage of food products 7

ture, standard shelving, and separate from non-food items)?
Is the cooking and food distribution process carried out in a clean
Cooking and distributing food environment, using appropriate equipment, and adhering to per- 9

Food sonal hygiene principles?
Health card Do all food service employees have a valid health card? 6
. Do cooking and food distribution staff follow personal hygiene
Personal hyglgne of cooks and principles, such as wearing clean work clothes, gloves, and hats, and 7
distributors practicing frequent hand washing?
Are drinking water tankers capped, clean, and inspected and certi-
Drinking water tankers fied for non-contamination? Is a program for periodic tanker wash- 55
ing, water sampling, and quality control implemented?
. Are mineral water bottles in good condition, sealed, and have a valid
Mineral water bottles license? 35
Drinking water L . Are drinking water fountains regularly monitored for water quality
Drinking fountains and sanitary conditions? 5
Is the ice used in the gathering areas hygienic, packaged in a safe
Ice safety and non-contaminated manner? 4
Water used in tea and syrup Is the water used in preparing tea and syrup supplied from a safe 6
distribution and healthy source?

Mousavi., et al. (2025). Design and Validation of an HSE evaluation checklist for Urban Mass Gatherings. DMKP. 15(3), 320-343.
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Health
Concept Component Items Weight
Are measures in place to reduce crowd stress (such as clear informa-
Population Stress Management tion, discipline, and guidance officers)? Is there a pre-developed 35
Mental health plan for information, crowd management, and crowd calming?
. Are there special facilities and measures provided to support the el-
Elderly and Children derly and children (resting places, guidance, emergency assistance)? 25
Environment
Concept Component Items Weight
Is production waste collected and disposed of in a regular, hygienic,
Waste collection and disposal and regulatory manner? Is there a scheduled plan for the collection 12
and disposal of waste?
. Is waste collected separatel et, dry, hazardous, and recyclable) at
Waste manage- Waste separation W P y (w ¥ haz u 4 ) 9
ment the source?
Has leakage of leachate from bins or waste storage been prevented,
Leachate leakage . - 7
and has proper drainage been provided?
Use of reusable dishware Are reusable or recyclable disposable dishware used? 6
Do gasoline and diesel-powered equipment undergo technical
Gasoline and diesel equipment inspections, have proper filters, and meet emission reduction 12
standards?
Air pollution Is the technical inspection of equipment performed periodically,
Technical inspection of equip- and its documentation recorded? Is there a program for recording, 10
ment monitoring, and periodically renewing the technical inspection of
equipment?
Are the sound levels of sound systems controlled in accordance with
Sound systems . o . . . 7
permitted limits and noise pollution regulations?
Technical inspection of equip-  Have the audio and mechanical equipment been checked for sound 55
. . ment leaks, and abnormal noise and performance? ’
Noise pollution o . .
Are generators properly soundproofed, maintained, and installed in
’ . a standard location? Are maintenance instructions and a main-
Diesel and gasoline generators . . o 7.5
tenance program implemented to control noise emissions from
generators?
. Have the necessary measures been taken to save water consump-
Water consumption manage- . . . .
P tion (e.g. installation of low-consumption faucets, leakage control, 8
scheduling of consumption)?
Electricity consumption man- Are lighting and electrical equipment managed optimally, using 3
Energy agement energy-efficient equipment and turning them off when not in use?
Is fossil fuel consumption monitored, and are consumption reduc-
Fossil fuel consumption man- tion measures (e.g. proper maintenance and optimization of 3

agement

equipment function) implemented? Is a consumption reduction and
optimal maintenance program for fuel equipment implemented?

Mousavi., et al. (2025). Design and Validation of an HSE evaluation checklist for Urban Mass Gatherings. DMKP, 15(3), 320-343.
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