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Abstract

Background and Objective: Non-compliance with existing safety standards can
increase the risk of fire incidents in buildings. This study aimed to assess the
impact of fire safety inspections, based on the enforcement of national
building fire protection regulations, on improving safety levels in buildings in
Sabzevar, Iran.

Materials and Methods: This applied research adopted a mixed-methods
(qualitative-quantitative) approach. The study population included all fire
inspection and operational records from two distinct periods: the first three
years following the implementation of the Third Chapter of Iran’s National
Building Regulations (2011-2013) and the three years preceding the study
(2020-2022). Data were collected through a single-stage simple random
sampling method, using archival records and a structured checklist. After
reviewing the documents, the frequency of fire incident mitigation strategies
and safety levels was analyzed. Statistical relationships were examined using
independent t-tests, ANOVA, and chi-square tests.

Results: The results indicated that the ratio of fire incidents to total incidents
was higher in the initial three years of regulation implementation (2011-2013),
compared to the recent three-year period (2020-2022), with the lowest ratio
observed in 2021. The proportion of fire-related injuries to total injuries was
lowest in 2013 and highest in 2020. Similarly, the ratio of fire-related fatalities
to total fatalities was lowest in 2021 and highest in 2012.

Conclusion: The findings underscore that the enhancements in fire safety
regulations contributed to a reduction in fire-related incidents. Additionally,
post-regulation revisions, a significant increase was observed in the number
of buildings receiving safety certifications.
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Extended Abstract

Background and Objective

Fire is a serious threat to the lives and property
of building occupants. In 2021, more than 1.35
million fires were reported in the United States,
resulting in 3,800 deaths, 14,700 injuries, and
$15.9 billion in damage. Moreover, according to
CTIF global statistics in 2022, about 3.7 million
fires were reported across 55 countries,
resulting in 19,600 deaths. In Iran, in a national
study, 41% of 307,000 domestic accidents
between 2000 and 2003 were related to fires.
Burns caused by fire account for about 43.5% of
all burn cases, and residential fires are
responsible for the most deaths and injuries. In
addition to human losses, fires also cause
significant financial losses. The Plasco incident is
a prime example of this type of damage,
resulting in  $500 million in losses and
unemployment for more than 3,000 people.
Globally, financial losses from fires are
estimated at about $48 billion annually,
equivalent to 1% of the world’s gross domestic
product. The main causes of house fires include
cooking (48%), followed by heating systems,
electrical faults, faulty wiring, candles, and
cigarettes. The lack of safety equipment, such as
fire extinguishers and smoke detectors, also
increases the risk. Given the severity of the
consequences of fires, it is essential to observe
safety principles in the design and construction
of buildings. Furthermore, data reveals a critical
requirement to advance fire safety and enhance
public awareness to lessen financial losses.
Safeguarding buildings against fire is crucial,
and "Act Three of the National Building
Regulations" discusses safety principles in
design and implementation. In spite of various
studies, the direct association between the
execution of this Act and the safety level along
with firefighting operations in Iran has not been
thoroughly examined. Accordingly, this study
aimed to bridge this gap by analyzing the
relationship between the execution of Act Three
and the improvement of safety and firefighting
operations, thereby taking a step towards
safeguarding human lives and property and
diminishing the harmful effects of fires.

Materials and Methods

This study aimed to assess the safety level of
buildings in Sabzevar, Iran, within the
framework of the Third Act of the National
Building Regulations and investigate the
effectiveness of fire inspections. Data were
extracted from operational files and safety
inspections of the Fire Department in two time
periods (2011-2013/2020-2022). Out of 28,800
existing files, 7000 files were randomly selected,
and after removing incomplete cases, 5184
complete files were reviewed. This study was
conducted in two qualitative and quantitative
stages, and at the first stage, a checklist was

prepared based on the provisions of the Third
Act and the municipality's inquiries. The
buildings were selected through accessible
sampling, and fire experts completed the
checklists for each building. Safe buildings
received  safety  certification, and the
information was recorded in the property
renovation code. At the second stage, the
collected data were analyzed quantitatively.
Following that, independent t-tests, analysis of
variance (ANOVA), and chi-square were used to
examine the frequency of safety solutions and
the level of compliance with regulations.

Results

Based on the findings, a total of 5,184 building
checklists were collected in terms of such years
as 2011(n=816), 2012 (n=928), 2013 (n=996), 2020
(n=830), 2021 (n=709), and 2022 (n=805). The
majority (95.7%) of these buildings contained 1-
2 units, 3.14% had 3-5 units, and only 0.16% had
more than 10 units. Geographically, 57.09%,
21.85%, and 21.06% of buildings were located in
the city center, northern district, and southern
district, respectively. In terms of usage type, the
buildings were residential (n=4,410), commercial
(n=387), commercial-residential (n=301), and
others (n=86). Statistical analysis showed that in
the first three years of the implementation of the
Third Act, the ratio of fires to total incidents was
higher than that in the last three years, and in
2021, this ratio reached its lowest value. In
addition, the highest and lowest ratios of fire
casualties were recorded in 2020 and 2013,
respectively. The highest and lowest numbers of
deaths due to fire occurred in 2012 and 2021,
respectively. The ratio of fire accidents and
casualties per population was also highest in
2011, and was lowest in 2021. An examination of
the 15 requirements of the Third Act showed
that the first requirement was fully complied
with in all years; however, the other
requirements were significantly more complied
with after the amendment of the regulations
(P<0.001). The highest number of inspections
was in 2011, while the lowest was recorded in
2022. However, 2022 showed the highest ratio of
incidents per inspections, which emphasizes the
importance of maintaining and increasing
inspection efforts.

Discussion

The results of this study showed that in the early
years of the implementation of the Third Act of
the National Building Regulations, the
proportion of fire accidents was high, which
indicates the need for gradual culture building
and training in the implementation of the
regulations. Furthermore, after the amendment
of the regulations, the number of buildings that
received  safety  certification  increased
significantly. The study by Asari et al. stated that
compliance with safety principles can prevent
up to 75% of fires. In 2022, despite the lowest
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number of inspections, the highest proportion
of accidents was observed, which indicates the
importance  of regular inspections and
continuous evaluation. According to the
findings, the mortality rate due to fires in Iran
was between 1.1 and 2.58 people per 100,000
people, which is consistent with international
statistics. Most fires occurred in the residential
sector, which also aligns with the results of
studies by Khodjakulov et al. In contrast to the
dramatic decline in fires in the United States
over the past 41 years, no significant decline has
been observed in Sabzevar over the past 12
years. This indicates the need for preventive
measures and effective fire risk management.
The  present study examined  safety
requirements, and its findings are consistent
with the results of previous studies, including
Mousavi (2024), Liu (2012), as well as Pereira and
Alice (2022); all of these studies emphasize the
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importance of training, safe design, equipment
management, and compliance with regulations.
The limitations of the study include statistical
deficiencies, lack of comparative data, reliance
on self-reporting, and a focus on Sabzevar. It is
suggested that future studies be conducted on
other cities, taking into account cultural factors,
construction quality, and public education.

Conclusion

Despite safety regulations, many buildings,
especially older ones, are not sufficiently safe. A
review of 5,184 cases showed that new and
multi-story buildings are safer. Equipment (e.g.,
fire alarms and sprinklers) loses its effectiveness
if not properly maintained. Regular maintenance
by technical personnel, conducting risk
assessments, periodic audits, and using
additional protection systems can significantly
increase the safety of a building.
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