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ABSTRACT

Introduction: Medical centers, as complex technical-social systems, are exposed to the risk of fire
incidents. This study analyzes the causes and contributing factors of the fire accident at Sina Mehr Clinic
to prevent similar accidents, resulting in 19 deaths and 14 injuries.

Material and Methods: The causes and contributing factors for accidents in medical centers are found
through studies related to laws and regulations, official accident reports, expert reports of regulatory
bodies, interviews with experts, and review of past studies, extraction, and categorization. Accident
analysis methods included AcciMap and STAMP. Finally, experts’ opinions were used to confirm and
strengthen the findings.

Results: The most critical root and hierarchical causes of the weakness of medical center management
in the field of safety, dangerous conditions, fire accidents, and emergency response are the issuance of a
legal building completion permit for a building that violates national building regulations and the issuance
of a legal permit for a medical institution for a building with residential use, as well as the insufficiency
of supervision by government and public institutions with horizontal relationships with each other and
vertical relationships with universities of medical sciences, labor offices, and firefighting organizations, as
the direct supervisors of medical centers.

Conclusion: The AcciMap and STAMP findings indicate that the priority is to amend the regulations for
the establishment, operation, and activity of medical centers with an emphasis on safety regulations, as
well as the frequency and shortening of feedback loops such as inquiring about the building completion
permit from the municipality, announcing the establishment of a medical center to other governmental
and public supervisory authorities, and the reporting of unsafe cases directly by supervisors to the
Ministry of Health. Legal authorities are the most crucial cycle in the resilience of fire incidents and their
consequences in medical centers.
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1. INTRODUCTION

Medical centers are at risk of fire with high
casualties due to the use of electrical equipment
and ignition sources, short electrical connections,
and all kinds of combustible chemicals . Different
methods exist for analyzing accidents; one of the
most important is accident modeling. This study
used two methods to overcome the limitations of
traditional techniques and hierarchical proposals
to deeply understand the effects of different factors.
The study investigated the causes and factors of
fire incidents in medical centers, focusing on the
Sina Mehr Clinic fire incident to prevent similar
incidents.

2. MATERIAL AND METHODS

The causes of fire accidents in medical centers
were identified through the study of laws and
regulations related to the establishment and
operations of medical centers, official accident
reports, correspondence with and reports from
regulatory agencies, interviews with experts, and a
review of past studies. Methods based on systems
theory, including AcciMap and STAMP, were
used for data analysis. The stages of developing
the AcciMap method were: 1) re-examining the
collected documents, 2) identifying the causes in
the multi-level structure of AcciMap, 3) defining
and drawing different vertical and horizontal
factors between the causes, and 4) defining the
causes with significant impact in the hierarchy
of events. The stages of developing the STAMP
method were: 1) reviewing the collected documents
several times, summarizing and taking notes, 2)
drawing the socio-technical control structure for
the establishment and operation of medical centers
in a hierarchical manner, 3) identifying control
weaknesses and actions that lead to the system
becoming dangerous, and 4) providing practical
control recommendations to compensate for
inappropriate control structures.

3. RESULTS AND DISCUSSION

In this qualitative study, the causes and factors
affecting the occurrence of accidents in medical
centers were analyzed through content analysis of
general and specific laws and regulations related to
the establishment and operation of medical centers,
official accident reports, correspondence and
expert reports of regulatory bodies, interviews with
experts, and reviews of previous studies. The analysis
identified 43 causes or effective factors for fire
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accidents in medical centers, categorized into seven
groups: insufficient supervision by government and
public institutions, inadequate oversight by higher
supervisory authorities, deficiencies in center
management performance, defects in building
safety, lack of emergency equipment, deficiencies
in employee performance during emergencies,
and defects in the performance of firefighters and
emergency agents. Systems theory-based methods,
including AcciMap and STAMP, were utilized
for data analysis. The AcciMap model (Figure 1)
illustrated the hierarchy of causes and effective
factors.

At the government level, the Ministry of
Health plays a significant role in regulating the
establishment and operation of health centers.
Additionally, the Ministry of Health and the
regulatory and organizational levels of medical
centers determine the vertical relationship between
the occurrence and prevention of fire accidents. The
Ministry of Labor is tasked with supervising the
technical protection and safety of medical center
operations. This ministry has vertical relations
with the organizational level of medical centers and
possesses numerous legal capacities to prevent fire
accidents.

The study’s findings indicated that the
supervisory role of the supreme supervision
authority over government agencies is crucial in
preventing fire incidents, aligning with the findings
of Tabibzadeh et al. According to the AcciMap
method’s findings, universities of medical sciences
are instrumental in monitoring the establishment
and operation regulations and occupational health
of medical centers. These universities maintain
horizontal relations with labor, fire departments,
and municipalities, as well as vertical relations with
other organizational levels. An analysis of causes
using the AcciMap method at the operational level
revealed that the most significant effective factors
are dangerous conditions and initiating events. Fire
incidents” spread of smoke and heat results from
the change of use and unprincipled development
of the building, irrespective of national building
regulations. The study also found that people’s lack
of awareness and readiness to react in emergencies,
the spread of smoke and heat to different parts of
the building, the confinement of employees and
patients, and delays in firefighting and rescue
operations can lead to numerous fatalities.

The findings of the STAMP method (Figure 2)
show that various control functions contribute to
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Fig. 1: The hierarchical structure of causes and contributing factors in the Sina Mehr fire accident based on the Acci-
Map method
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Fig. 2: Control loops for the development and safe operation of clinics to prevent fire accidents based on the STAMP
method

resilience against fire incidents in medical centersand
their consequences. These functions include high-
level supervision by competent authorities, oversight
by authorities, construction and safe operation of
buildings, establishment and management of medical
centers, safe operations, emergency response, and
firefighting and emergency operations. The STAMP
method revealed that the most fundamental control
intervention to prevent accidents in medical centers
is the amendment of laws and regulations and the
resolution of conflicts of interest by the Parliament
and the Ministry of Health. These reforms, through
three cycles, enhance the resilience of medical
centers against fire incidents. The first amendment
cycle involves removing the amendments added to
Article 100 of the Municipal Law (approved in 1358),
which permits the municipality to issue a building
completion permit to unsafe buildings by charging
a fine to terminate the construction of the building.
The second reform cycle entails canceling the law that
allows therapeutic activities in residential buildings
(approved in 1366). The third cycle includes the
amendment of the regulations for establishing,
operating, and supervising medical centers according

to the laws of technical protection and occupational
health (Chapter 4 of the Labor Law) by the Ministry
of Health. According to Kim et al’s study, using the
STAMP method, government regulatory agencies
fail to implement safety inspections effectively
without establishing feedback channels to ensure
safe activities. The current study demonstrated
that the STAMP method could elucidate all the
fire control strategies in medical centers and define
their interrelationships. In other words, the STAMP
method can provide a comprehensive understanding
of the aspects affecting safety. The findings of this
study indicated that the STAMP and AcciMap
methods could analyze the causes and effective
factors of the accident from different perspectives,
and their results are complementary. This conclusion
is consistent with Waterson et al’s study. The results
of this study reveal that the AcciMap method can
identify the causes and effective factors in the
occurrence of accidents, from the deepest layer to
the most superficial layer. STAMP can also highlight
the roles and responsibilities of various operators
and their feedback loops by analyzing a complex
incident and its outcomes.
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4. CONCLUSIONS

This study showed the AcciMap method
can determine the hierarchy of causes and
effective factors. Inadequate supervision of the
government and public institutions (Ministry
of Health, Labor and Municipality) due to
horizontal relationships with each other and
vertical relationships with universities of
medical sciences, labor departments, and the
fire department is the most crucial root cause for
creating dangerous conditions and creating events
in fire accidents. Also, the STAMP method shows
that modifying building operation regulations
and establishing and operating medical centers
are the most important cycles in resilience
against fire incidents and their consequences in
medical centers. The combination of AcciMap

Journal of Health and Safety at Work 2024; 13(4)

and STAMP findings indicates that the priority is
to amend the regulations for the establishment,
operation, and activity of medical centers with
an emphasis on safety regulations as well as the
frequency and shortening of feedback loops such
as inquiring the building completion permit from
the municipality, announcing the establishment
of a medical center to other governmental and
public supervisory authorities, the reporting of
unsafe cases directly by the supervisors to the
Ministry of Health. Legal authorities are the most
crucial cycle in the resilience of fire incidents
and their consequences in medical centers.
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