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Background: Firefighting is a high-risk occupation. The firefighters can be involved in 
acute and chronic diseases. The study was conducted to investigate the acute symptoms 
of pulmonary problems, chest radiography, and pulmonary function testing among the 
professional firefighters of Tehran Firefighting Stations in active firefighting of the Plasco trade 
center disaster.

Methods: A call was announced by the national Fars news agency to examine the firefighters 
in the Plasco trade center disaster.

Results: A total of 56 firefighters completed the study design. They were male, commonly 
at a young age, and less than their 3rd decade. Upper respiratory tract symptoms were at a 
higher frequency than a lower airway tract; 98% of the subjects complained of respiratory 
symptoms. Chest abnormality was 24% and normal acute short-term spirometry was 87%. 
Acute occupational bronchitis was a prominent respiratory disease.

Conclusion: Acute toxic inhalation respiratory diseases, including acute bronchitis, asthma-
like disease, and laryngitis were found in our study. Medical monitoring is necessary for the 
detection of adverse health effects in the exposure, post-exposure, and long lifetime.
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1. Introduction

firefighting is one of the high-risk occu-
pations. The death rate of injury was 16.6 
per 100,000, which is 4 times more than 
100,000 overall occupations [1]. They are 
exposed to premature or late-life compli-

cations [2]. Various illnesses related to firefighting, such 
as trauma [2], skeletal injury, toxicity, psychological [3], 
suicide [4], cancer [5], stroke [6], and heart attack [7] 
diseases can be found in database searching.

Like another organ, the respiratory system of the fire-
fighters is also affected by occupational injuries. Current 
studies have shown that the adverse effects of this oc-
cupation can be affected by the respiratory system as ob-
structive airway diseases [8], airway irritability [9], lung 
cancer [10], and impairment of the pulmonary function 
[11]. The varieties of the firefighting exposed- diseases 
depend on the use of an individual protection device, the 
length of time and frequency of the rescue missions, the 
environmental contamination, and medical-monitoring 
follow-up. Diseases of the respiratory system appear in 
two distinct clinical features, acute [12] or chronic [13], 
during the lifetime of the firefighters.

The current study was conducted to investigate the 
acute symptoms of pulmonary problems, chest radiog-
raphy, and pulmonary function testing among the pro-
fessional firefighters of Tehran Firefighting Stations in 
active firefighting of the Plasco trade center disaster.

2. Materials and Methods

The present research is a cross-sectional study. It was 
conducted in the Shahid Beheshti University of Medi-
cal Science, Loghman Hakim general teaching Hospital, 
Tehran, Iran in 2017.

The study was conducted through a call to Fars News 
Agency. All of the firefighters’ teams were invited to 
collaborate after being allowed by the head of the fire 
department in Tehran. The study was conducted at the 
time of the accident in Loghman Hakim Hospital. The 
hospital was one of the medical centers near the site of 
the accident.

The Plasco trade center building was one of the oldest 
shopping centers in Tehran. It had a long history of cloth-
ing production. A fire incident occurred in 2016.

All the firefighters that would like to be evaluated for 
the health system were enrolled in the study. Their un-
willingness or severity of pulmonary disease would have 
limited the research.

All subjects were examined after attending the health 
center. Both individuals and physicians completed a 
self-report and the medical questionnaire. It consisted 
of demographic data, history of smoking, the duration 
of employment in the service of firefighting, the com-
mon symptoms of the respiratory system diseases, and 
medical history. They were sent to perform pulmonary 
function testing and chest radiographs. Each subject was 
treated based on the seriousness of the symptoms.

The data were analyzed by software SPSS version 22. 
Normality was assessed by the Kolmogorov–Smirnov 
test (Page=0.001). The frequency of variation was re-
ported as a percentage. Excel was used for displaying 
the results.

3. Results

The study was completed with 56 volunteer firefight-
ers. They were all men. The Mean±SD age was 32.8±6.4 
years. It ranged from 21 to 47 years (Median=32 and 

A

Figure 1. The frequency of health quality among firefighters in Plasco trade center disaster
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Mode=32). The Mean±SD of work time at the work-
place of the Plasco trade center was 53.4±41 hours. The 
range was 8 to 200 hours (Median=48 and Mode=24).

The self-personal assessment of their health quality 
status was as follows: figure 1 shows the frequency of 
health quality among firefighters in the Plasco trade cen-
ter. Notable diseases, including hypertension, kidney 
disease, rheumatic diseases, and trauma were present in 
9% of the population and 91% of them were healthy.

Generally, 7% used respiratory protective mask against 
fire smoke inhalation continuously and 73% used it par-
tially; 20% did not use it. Figure 2 shows the frequency 
distribution of acute lower respiratory tract symptoms 
among firefighters of the Plasco trade center; 98% of 
complaints were related to acute respiratory symptoms. 
Figure 3 shows the acute symptoms of occupational ex-
posure in the upper respiratory tract; 32% of the subjects 
revealed an abnormal finding on physical examination.

Over 93% of global rescue firefighters complained of 
up to 5 different respiratory symptoms. Figure 4 indi-
cates the frequency of the number of symptoms in fire-
fighters. Chest radiography detected the toxic inhala-
tion exposure features caused by the fire environment 
in 24% of the cases. The distribution of chest radiog-
raphy abnormality manifestations was presented more 
commonly in the middle-aged class of 40 to 49 years 
with a frequency of 40%. The pulmonary function test 
was disclosed during active firefighting. The frequency 
of short-term spirometry in active firefighting was 4% 
obstructive and 87% normal patterns.

The frequency of physician diagnosis of toxic induced-
inhalation diseases consisted of 55% as occupational 
acute bronchitis, 26% as asthma-like disease, and 19% 
as normal. Frequency of fire smoke-induced laryngitis 
was associated with other inhalation diseases 13%.

Figure 2. The frequency distribution of acute lower respiratory tract symptoms among firefighters of Plasco trade center disaster

Figure 3. The acute symptoms of occupational exposure in the upper respiratory tract among firefighters of Plasco trade center disaster
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4. Discussion

The prevalence of respiratory problems was 30% to 
50% in different studies [14]. Acute symptoms of the re-
spiratory system were remarkable among rescue profes-
sional firefighters of our study. They considered health in 
84% of their cases.The most respiratory symptoms were 
related to the lower than the upper respiratory tracts. The 
lower respiratory tract exposed-symptoms were cough, 
sputum, and dyspnea, respectively. Its causes may be as 
follows: firefighters usually do not continuously use re-
spiratory protection devices. A component of the neglect 
of respiratory protection may be related to hard-working 
conditions; however, it should be attempted in continu-
ous education.

The combustion environment is similar to many chem-
ical pollutants such as acid gases, aldehyde, and irritant 
particle matters. Fire smokes can cause both acute re-
spiratory symptoms and chronic respiratory illnesses 
[12]. One of the motivations was working after a work 
time. They remained in the workplace after the end of 
the work time. This was their unofficial expression in the 
interview and disclosed by the data during the accident. 
Most fire extinguishers had many missions in the work 
experience. The use of personal protective equipment 
was not well done by the rescue team of firefighting of 
the Plasco trade center disaster based on the data. The 
marked frequency of numbers symptoms also confirmed 
the current outcome.

Sensitivity to odors is a reflection of bronchial hyper-
sensitivity of the respiratory tract and most of them had 
an association with airway obstruction features such as 
wheezes. The presence of lung irritation was very sig-
nificant in the results of our study. A high level of re-
spiratory exposure to the heat and fire smoke was indi-

cated in the workplace. The Plasco trade center was a 
clothing production center in Tehran. The burned clothes 
can be derived from high combustion, different chemical 
substances, and irritant gases. In addition, the collapsed 
building can produce a large volume of dust and devas-
tating materials [15].

Bronchial hyperresponsiveness, dyspnea, cough, and 
wheeze are the common clinical manifestations of asth-
ma [16] or asthma-like diseases/small airway disease 
onset after firefighting [17]. It was supported by pulmo-
nary function test impairment as a pure obstructive and 
or mixed obstructive-restrictive pattern. Abnormality in 
spirometry parameters (forced vital capacity, forced ex-
piratory volume in one second) was reported between 
12% and 32% [18, 19]. Our result of spirometry was an 
improvement with current reports.

Sputum production and cough symptoms were signifi-
cant in our self-report health and medical questionnaire. 
They were compatible with acute occupational bronchi-
tis disease. It was also diagnosed by a physician. Post-
exposure of short-term spirometric changes parameters 
are not aided in the diagnosis and a normal finding. A 
chest x-ray may be normal or show congestion and peri-
bronchial thickening. It was found with considerable fre-
quency in our chest imaging. Airway obstructive diseases 
and bronchitis were reported in a few studies [20, 21].

Respiratory system involvement may be supposed as a 
pyramidal model in toxic inhalation injuries. The upper 
respiratory tract is the first line exposed area. Hoarse-
ness, cough, and sore throat are the cardinal clinical fea-
tures of the upper respiratory tract disease as induced-
fire smoke laryngitis. Our findings  in the study may be 
suggested the  current diseases. 

Figure 4. The frequency of number symptoms in firefighters of Plasco trade center disaster
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Burning eyes (3%) and running nose (2%) were re-
ported in the recent study [22]. Our outcome revealed 
higher than the recent report and it may be because of 
the high concentration of environmental smoke-related 
symptoms and does not use protective equipment.

5. Conclusion

Acute toxic inhalation respiratory diseases, including 
acute bronchitis, asthma-like disease, and laryngitis were 
found in our study. Medical monitoring is necessary for 
the detection of adverse health effects in the exposure, 
post-exposure, and long lifetime.
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