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SUMMARY. Fire in Iranian schools has led to death, serious injury and disability for dozens of students
and teachers. The aim of this study was to explore the causes, consequences and lessons learned from school
fires in Iran. The available literature, including scientific texts, previous research and media reports, was
searched using English and Persian keywords. The keywords were: “students, school, Iran, fire, burn and
incidents”. No time limitation was imposed. Results showed that 62 school and student dormitory fires have
been reported in Iran, of which 14 school fires and 2 student dormitory fires led to human injuries or casu-
alties (25.8%). In these incidents, thirty students (19 girls and 11 boys) and one teacher died. More than 60
students, 8 teachers, and 2 staff suffered burn injuries or disabilities. The main causes of the fire incidents
were use of non-standard kerosene heaters (38.7%) and faulty electrical wiring (35.4%). Lack of knowledge
about dealing with accidents, inappropriate physical conditions of the school building, lack of fire extin-
guishers in the building, and carelessness were the main reasons for the deaths and injuries. In conclusion,
it is essential to reduce the incidence of fire and prevent its casualties with proper management and stan-
dardization of school buildings.
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RESUME. Les incendies dans les écoles iraniennes ont tué, gravement blessé et handicapé de nombreux
enfants et enseignants. Cette étude a pour but d’explorer les causes, conséquences et implications de ces
accidents. Nous effectué une recherche bibliographique, dans les revues scientifiques comme générales, a
partir des mots « éleves, école, Iran, incendie, briilure, accident », sans limite temporelle. Nous avons ainsi
trouvé 62 incendies d’école ou de dortoir dont 25,8% responsables de victimes (14 écoles et 2 dortoirs)
parmi lesquelles 30 éleves (19 filles, 11 garcons) et 1 enseignants sont morts. Plus de 60 éleves, 8 enseignants
et 2 autre membres de |’encadrement ont été brilés ou handicapés. Les 2 origines les plus fréquentes sont
les chauffages a kérosene (38,7%) et les réseaux électriques défectueux (35,4%). Les accidents corporels
étaient le plus souvent liés a la méconnaissance des consignes en cas d’incendie, a la vétusté de [’école, a
l’absence d’extincteurs, au défaut d’entretien général des batiments. La réduction de l’incidence des incen-
dies d’école passe par une réglementation appropriée sur la construction et [’entretien des bdtiments.
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Introduction

Burn injuries are a major public health issue, and can
cause mortality, disability, physical complications and
psychological consequences such as anxiety, depres-
sion, post-traumatic stress disorder and impaired self-
esteem in children and adolescents. They can also cause
economic problems for their families.'* Parameters
such as lifestyle, the energy source, and the social, eco-
nomic and cultural level of the society can affect the
amount and the type of burning.! The consequences of
a fire incident also depend on the behaviour of the build-
ing’s occupants.*® Studies have shown that human un-
safe behaviour is a major cause of most fire incident
consequences.>’

Globally, more than 300,000 people die each year
from fire-related burns®® and more than 95% of deaths
caused by burn occur in developing countries.*’

Iran is one of the countries with a high rate of burn
incidents.! About 725 thousand burns happen each year
in Iran. After traffic accidents, burn injury is the second
cause of death among children in Iran."

Children are a high-risk group for burn injuries and
have the highest mortality.®!*!> Children younger than
14 years are more vulnerable to the effects of hazardous
environmental exposures,'? because they have less
knowledge about dangerous situations and a limited
ability to react promptly and properly.® They also panic
easily and become difficult to manage in the event of
an emergency or crisis.'?

Several school fire incidents with tragic conse-
quences have happened in recent years in Iran.”'* These
incidents have also been reported from other countries
including Kenya, South Korea, China, Saudi Arabia,
India and Russia, where more than a hundred children
and adolescents have died or become injured,'>'¢ despite
the fact that educational buildings should be safe places
for them'” as they spend one-third of their daily time at
school.'®

Most burns are preventable with simple safety meas-
ures and preventive programs.'** Developed countries
have successfully decreased burn rates over the past 30
to 40 years.® Careful planning to provide safe conditions
in schools is one of the most important tasks of the Min-
istries of Education and the health services system of
countries.'”

Information about the causes of school fire incidents
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can improve school safety conditions and offer cost-ef-
fective solutions for prevention. The results of this study
can be useful for managers and policy makers to make
appropriate decisions and policies to prevent school fire
incidents.

The aim of this study was to explore the causes, con-
sequences and lessons learned from school fires in Iran.

Materials and methods

It is difficult to determine the total number of school
fire incidents because there is no specific database for
them.” Therefore, in this study, in order to obtain a de-
scription of school fire incidents, their causes and con-
sequences in Iran, the available literature, including
scientific texts, previous research and media reports,
was searched using English and Persian keywords. The
keywords were “students, school, Iran, fire, burn and
incidents”. No time limitation was imposed.

Results

Fifty-six school fires and 6 student dormitory fires
have been reported from 1995 to 2019 in urban and rural
areas of Iran. Of these, 14 school fires and 2 student dor-
mitory fires had human injuries or casualties (25.8%).

Fifty fires occurred while students were in the school
building (80.6%). In most schools, adverse conse-
quences have been prevented with immediate evacua-
tion and fire extinguishing by teachers, school staff and
firemen (84%). In 16 buildings, fire extinguishing and
evacuation of the students was carried out by teachers
and school staff, and there was not much damage to the
buildings and equipment (32%). It was not possible to
evacuate students at 4 schools due to the exit routes
being blocked (8%).

In these incidents, 30 students (19 girls and 11
boys) and 1 teacher died in total. More than 60 stu-
dents, 8 teachers, 2 staff and 3 firemen suffered burn
injuries. Of these, 2 teachers and 21 students suffered
severe burn injuries or disabilities (29.4%). Also, par-
tial and severe damage happened to 46 buildings.
Most fire incidents with human injuries and casualties
occurred in rural areas (62.5%). Most fire incidents
happened in Sistan & Baluchestan (11.3%). A total of
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45.1% of deaths (13 students and one teacher) were  deaths were due to severe burns (90.3%).

related to the Sefilan fire incident, and 29.03% were The frequency of fire incidents, and their causes
related to fire incidents in the Sistan & Baluchestan  and consequences in Iranian schools are listed in
province. The most severe injuries and disabilities  Table L.

were related to the Shin Abad (52.1%) and Droodzan A summary of Iranian school fire incidents, with
(34.8%)) fire incidents. The cause of death was smoke  their human injuries and casualties, has been listed in
inhalation in three students (9.7%), and the other  Table II.

Table I - Frequency of fire incidents, causes and consequences in Iranian schools

Province, Year Number of Fires with Number of Number of Number of Cause
fires human deaths injuries severe Kerosene Faulty Unknown | Defects in Others
reported injuries and injuries or heating electrical central
casualties disabilities system wiring heating
system
Sistan and 7 4 9 16 (burn & 1 3 4 0 0 0
Baluchestan poisoning)
201943565 20184
2016%7 20114
2010*
Gilan 5 4 6 17 1 2 2 0 1 0
2019% 20163
201436 199837
19962
Western Azerbaijan 5 2 2 29 (burn) 12 4 1 0 0 0
20184201772 1 (fall)
201374201274
Tehran 5 1 0 4 0 0 3 1 1 0
201 961‘32 201 877’29
201757
Razavi Khorasan 5 0 0 0 0 1 0 4 0 0
2017332 20163
2014*
Lorestan 4 0 0 0 0 1 1 1 0 1
201928 2018%
20 1 753,25
Ardebil 4 1 0 1 0 2 2 0 0 0
2018% 2017°°
20163 20137°
Fars 3 1 0 8 8 1 0 1 1 0
20182 2015%
20064
Mazandaran 3 1 0 1 1 1 2 0 0 0
201947 2012°!
20073
Kerman 2 0 0 0 0 0 2 0 0 0
20193420148
North Khorasan 2 0 0 0 0 2 0 0 0 0
20174 20087°
Bushehr 2 1 0 1 (severe 0 1 0 0 0 1
2018% 2015 poisoning)
Kermanshah 2 0 0 0 0 1 1 0 0 0
2017°! 2016%
Khuzestan 2 0 0 0 0 0 1 0 0 1
20195626
Golestan 2 0 0 0 0 1 1 0 0 0
20197 2017>°
Kurdestan 2 0 0 0 0 0 1 1 0 0
20173020167
Southern Khorasan 1 0 0 0 0 1 0 0 0 0
20127
Hormozgan 1 0 0 0 0 0 0 1 0 0
2017%
Kohkiloyeh and 1 0 0 0 0 0 1 0 0 0
Boyerahmad
20188
Hamedan 1 0 0 0 0 1 0 0 0 0
2017%
Markazi 1 0 0 0 0 0 0 0 0 1
2019
Eastern Azerbaijan 1 0 0 0 0 1 0 0 0 0
2015%°
Chehar Mahal 1 1 14 0 0 1 0 0 0 0
Bakhtiari
20054
23 62 16 31 78 23 24 22 9 3 4
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Table II - Summary of Iranian school fire incidents with casualties or human injuries

Date Province Location Urban/ Type of school Number of students | Number of students Teachers, Staff
Rural killed injured and Firemen
Girls Boys Girls Boys Killed Injured
1996 | Gilan*-" Rasht Urban Private, 6 0 1 0 0 0
Primary School
1998 | Gilan®"7® Bijar sar Rural Public, 0 0 0 11 0 1
Primary School
2005 | Chehar Mahal Sefilan Rural Public, 7 6 0 0 1 0
Bakhtiar*""° Primary School
2006 | Fars* Droodzan Rural Public, 0 0 6 2 0 0
Primary School
2007 | Mazandaran® Nosratkala Rural Public, 0 0 0 0 0 1
Primary School
2010 | Sistan & ChahRahman Rural Public, 0 1 0 14 0 0
Baluchestan*? High School
Dormitory
2011 | Sistan & Chabahar Urban Public, 0 4 0 1 0 0
Baluchestan*? High School
Dormitory
2012 | Western Shin abad Rural Public, 2 0 27 0 0 1 staff
Azerbaijan’ Primary School 1 teacher
2012 | Western Etehad Rural Public, 0 0 0 0 0 1 fireman
Azerbaijan® Primary School (fall)
2014 | Gilan® Rezvanshahr | Urban Public, 0 0 0 0 0 3
Primary School
2016 | Gilan** Mousakala Rural Public, 0 0 0 0 0 1
Primary School
2016 | Ardebil®® Hammamlou Rural Public, 0 0 0 0 0 1
Primary School
2018 | Bushehr® Abpakhsh Urban Public, 0 0 0 0 0 1 (severe
Primary School poisoning)
2018 | Sistan & Zahedan Urban Private, 4 0 0 0 0 0
Baluchestan*>'4 Primary School
2019 | Tehran® Tehran Urban Private, 0 0 0 0 0 3 firemen
Primary School 1 staff
2019 | Sistan & Polegi Rural Public, 0 0 0 1 0 0
Baluchestan** Primary School
Total | 16 Urban=6 Public=13 19 11 34 29 1 15
Rural=10 Private=3
The main causes of the fire incidents were use The causes and factors related to injuries, and a

of non-standard kerosene heaters (38.7%) and  description of the incidents, are listed in 7able I1I.
faulty electrical wiring (35.4%). Other causes
were defects in the central heating system (4.8%), |«
welding, laboratory fire, exposure of inflammable  |=
material to gas heaters (6.4%) and unknown |*
(14.5%). Most of the fires were in primary schools
(65.5%). ’

Lack of knowledge about dealing with accidents,
inappropriate physical conditions of the school

The process of reporting fire incidents in Iranian schools

building, lack of fire extinguishers in the building, AR g g P g
and carelessness were the main reasons for the —e—Series1 —8—Column2  —e—Column1
deaths and serious injuries. Fig. 1 -The process of reporting fire incidents in Iranian schools
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Table III - The causes of incidents and security measures that were violated in these incidents

School fire incident

Cause

Security measures that were violated

Rasht (1995)%0:78 Lack of a standard and safe No fire extinguishers
heating system (kerosene
heater)
Bijar sar (1998)3778 Lack of a standard and safe 1. The class door got shut and it didn't have an inside handle

heating system
The kerosene heater was
turned over by the wind

2. No fire extinguishers

Sefilan (2005)*"1°

A faulty kerosene heater

1. Teachers and staff were not trained in dealing with this incident and the heater on-fire
was transferred to the school corridor

2. Two 20-litre kerosene containers were located near the classrooms xx
3. No fire extinguishers
4. The class exit route was blocked by fire
5. Fence on class windows blocked the students' evacuation from the window
Droodzan (2006)* Lack of a standard and safe 1. Crushed nylon was used instead of the kerosene tank door
heating system 2. Students were not evacuated on time
A student’s dress hit the 3. There were no fire extinguishers
kerosene heater and 4. Fence on class windows blocked students' evacuation from the window
overturned it 5. The class exit route was blocked by fire
Nosratkela (2007)* A faulty kerosene heater No fire extinguishers
ChahRahman (2010)* Faulty electrical wiring 1. Electrical wires had not been inspected. A short circuit started the fire
2. The fire happened at bedtime and there were no fire alarms to wake people
Chabahar (2011)*% Faulty electrical wiring 1. Improper use of an electricity outlet caused a circuit
2. The fire happened at bedtime and there were no fire alarms to wake people
Shin abad (2012)7 A faulty kerosene heater 1. Students were not evacuated on time
2. Portable fire extinguisher had expired
3. No training on how to use the fire extinguisher
4. Teachers and staff were not trained in dealing with the incident
5.The flaming stove was carried out of the classroom by the staff instead of them
evacuating the students, and the stove fell on the exit route
6. Fence on class windows blocked the students' evacuation from the window
Etehad (2012)% Faulty electrical wiring No inspection had been done by authorities on the electricity system of the school
building
Rezvanshahr (2014)% Faulty electrical wiring No inspection had been done by authorities on the electricity system of the school
building
Mousakela (2016)* A defect in the central No inspection had been done by authorities on the central heating system of the school

heating system

building

Hammamlou (2016)3*

A faulty kerosene heater

Not removing kerosene heaters from schools

Abpakhsh (2018)*

Laboratory fire and carbon
monoxide emissions

Zahedan (2018)*>14

Lack of a standard and safe
heating system (kerosene
heater)

1. Inappropriate building, with wooden partitioning between classes that caused a rapid
spread of fire

2. The class' exit route was narrow and was blocked by fire

3. Evacuation was not done on time

4. A gallon of kerosene was laid beside the heater

5. No inspection had been done by authorities on the physical condition of the school
building

6. The teachers and staff had not been trained on how to deal with these incidents

7. Students did not have knowledge or training about the appropriate actions they should
take during these incidents

Tehran (2019)*? A defect in the central No inspection had been done by authorities on the central heating system of the school
heating system building
Gas leak in the engine
compartment and a minor
explosion
Polegi (2019)* Lack of a safe and standard 1. The student had refuelled the kerosene heater

heating system (kerosene
heater)

2. School safety regulations were neglected




Annals of Burns and Fire Disasters - vol. XXXIII - n. 1 - March 2020

Discussion

Until now, 62 school fire events have been re-
ported in Iran™'*!*77 (Fig. I). Fire in Iranian schools
has led to death, serious injury and disability in
dozens of students and teachers, and has created se-
rious psychological and social complications for the
victims and their families.”!419-32.34-46

The causes of fire in Iranian schools were use of
kerosene heaters and non-standard heating systems,
faulty wiring and/or improper use of electricity de-
Vices.7,l4,l9,36-77

Inappropriate and unsafe buildings, neglecting
school safety regulations, lack of supervision on the
physical condition of the school building by offi-
cials, not training teachers and staff about dealing
with fire incidents and proper decision-making, not
teaching students about appropriate action at the
time of an incident, blockage of the class exit by fire,
not evacuating students on time, not having intact
fire extinguishers, or not knowing how to use them,
lack of an alarm system, and installing a metal fence
on class windows were the most important causes of
the incidents.”!41-7

Knowledge about dealing with accidents, timely
evacuation of students, existence of fire extinguish-
ers, and timely extinguishing of the fire by teachers,
school staff and firemen had been able to prevent
deaths and injuries in most of the fires.>*3%63-72 Au-
thorities at the Department of Education must learn
from these incidents and reduce the likelihood of in-
jury with proper management.

Fire safety management includes activities and
programs that prevent damage from fire. Elements
of a fire safety management program are inspection,
education, fire suppression, emergency services,
evaluation of fire possibility, fire prevention, report-
ing, record-keeping and communication."

Since 2013, standardization of heating systems
has begun in Iran.” In spite of measures taken to pre-
vent fires in schools, fire incident reports have in-
creased in recent years. This is probably due to more
accurate reporting of events.

According to a statement from the Head of
Schools’ Equipping and Renovating Organization on
19% December 2018, more than 40% of schools were
not equipped with standard heating systems.” In a
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2013 report, 30% of schools, which were mainly lo-
cated in the disadvantaged areas of Iran, used non-
standard kerosene heaters to warm classrooms.” The
Ministry of Education, as the most important insti-
tution for training human resources and generating
social capital, needs financial support to equip
schools.

As international standards prohibit the direct use
of gas or kerosene heaters in classrooms,” central
heating systems are the most suitable option for
heating classrooms because students cannot interfere
with their settings. In areas where this system cannot
be used, other safe and standard heating appliances
should be used.”®* In Iran, according to an official
report, all newly established schools in the cities are
equipped with a central heating system.?’ Also, in
order to prevent fire from faulty electrical systems,
the school’s electricity system should be safe and
standard, and it should be installed by qualified tech-
nicians or specialists.!?

In some of the fires in Iranian schools, rescue op-
erations were delayed due to the exit route being
blocked, and to the metal fences that covered the
windows. In Shin Abad, the metal fences were bro-
ken by local rescuers to rescue the children, but be-
cause of the delay, students were injured before
rescue.” According to the fire department report, the
design of some school buildings in Iran is such that
fire engines cannot enter, and this delays the extin-
guishing of the fire.”

Educational buildings should be designed appro-
priately and according to international standards.
These buildings and the materials used in them must
be resistant to fire. School buildings must get in-
spected, must obtain a safety certification from the
fire department, and should enforce building codes.
Emergency evacuation is possible in a short time.
Extra things such as desks, shelves, etc. should be
removed from the exit routes. The doors of all
classes must have a suitable handle and open to out-
side. Windows must not have a fence and must open
easily in emergencies. All schools should be
equipped with fire alarm systems for early detection
of fires.!380

In the pre-school and elementary school fire in
Zahedan, the students had taken shelter under their
desks and in the corner of the classroom instead of



leaving. Students must receive the necessary training
and knowledge about protective measures and the
actions they should take at the time of a fire.®! Stud-
ies have shown that safety programs and training
have a major impact on knowledge and accident pre-
vention behaviours of students.?!-%

In the Shin Abad accident, there was fire-fighting
equipment but it had either expired or the staff didn’t
know how to use it.” All schools should be equipped
with intact fire extinguishers for rapid fire-fighting.
This equipment should be checked regularly and re-
placed. An emergency evacuation plan should be
prepared beforehand and roles and responsibilities
should be defined clearly. Fire preparedness exer-
cises should be conducted at least once a year to
identify strengths, weaknesses and challenges, and
facilitate knowledge transfer among staff and stu-
dents.” Emergency evacuation maps should be pre-
pared, the escape routes must be clearly marked and
all fire exit signs should be located in places that
clearly indicate escape routes.'?

In the elementary school fire in Bijar sar, proper
and timely evacuation by the teacher prevented the
severe injury or death of thirty students. But he him-
self was locked in the classroom because the door
had no inside handle. His head, face and hands suf-
fered severe burns. This devoted teacher lost his life
in 2012 after years of suffering from burns and dis-
abilities.?’

In the Sefilan fire, despite timely evacuation of
students by the teacher, with a wrong decision, the
heater that was on fire was transferred out of the
classroom and put close to kerosene gallons. The
fire then spread to other classrooms.!” Teachers and
school staff, being those who have a major role in
dealing with the fire, must have the necessary train-
ing for proper and correct decision-making at the
time of the incidents, and know how to work fire-
fighting equipment.

Fire affects students’ physical, psychological and
social health and even students who don’t get in-
jured may suffer from these consequences. They
may face problems such as “acute stress disorder”
or “post-traumatic stress disorder”. Parents and
teachers need to be aware of the range of symptoms
that children and adolescents may show after a fire
incident and receive the necessary training. The
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traumatized students should be identified and fol-
lowed up. Teachers and other school staff also need
psychological support because of exposure to
stressful conditions, and all school students should
be counselled."®

After the Shin Abad school fire, the national plan
of “a student ready for hard days” was developed
and implemented in Iran. This plan is offered to
first-year secondary school students, who have the
ability and time to learn relief skills. During the 6
years of implementation of this plan, students at
8,000 schools have been trained in basic relief les-
sons across the country. The training is conducted
by Red Crescent educators. So far, over one million
students have received relief training. This plan is
funded by the Red Crescent, but it is not enough,
and other institutions and agencies should be in-
volved to assist more students in relief education.®

In the 20th century, 73 major United States fire
or burn disasters have occurred; but with the lessons
learned from each fire, the number of fatalities per
incident has steadily decreased.”

In Iran, the Fire-fighting and Safety Services Or-
ganization has provided school safety guidelines in
three sections of building safety, safety in fire-fight-
ing facilities and equipment, and in cooperation
with the Ministry of Education has implemented
this plan in all schools. It also has school-specific
activities by conducting safety training and fire-
fighting exercises. Also, a school safety checklist is
now used by the Ministry of Education to check and
control security and safety issues in schools nation-
wide.%

Conclusion

The causes of the fire incidents in Iranian
schools and dormitories were mainly use of non-
standard kerosene heating systems and electrical
defects.

Various factors, most of them preventable and re-
lated to human behaviour, have led to the death, se-
vere injury, or disability of dozens of students and
teachers in Iran. It is essential to reduce the incidence
of fires and prevent their casualties with proper man-
agement and standardization of buildings.
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