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ABSTRACT

Introduction: Despite the legal prohibition of asbestos fiber usage in the country, numerous studies have
documented its presence in the air of various cities, including Tehran. This urban air pollution stems from
the extensive use of asbestos in construction materials such as pipes, insulators in cooling and heating
systems, and friction devices like brake pads and clutch plates, among other consumer products. Prolonged
exposure to these fibers can have severe health consequences for residents, leading to respiratory issues,
pulmonary fibrosis, and cancers such as mesothelioma. Consequently, we conducted a descriptive cross-
sectional study to examine both the extent and nature of asbestos fiber distribution in Tehran’s air.

Material and Methods: This study measured the concentration of asbestos fibers in Tehran’s air over
a 12-month period. Monthly samplings were conducted at eleven Tehran Air Quality Control Company-
operated stations. The sample collection, preparation, and analysis adhered to the NIOSH 7400 method.
Microscopic examination results were then translated into asbestos fiber concentrations using the
appropriate formulas.

Results: Analysis of samples taken across four seasons revealed that spring recorded the highest average
asbestos fiber concentration at 0.00134 f/ml, while the lowest concentration was observed in summer at
0.117 f/ml.

Conclusion: Given the widespread ban on asbestos use in many countries, including Iran, its presence in
urban air is unexpected. Regrettably, flawed policy decisions made during the import ban announcement
and the extended timeframe set for the ban’s initiation allowed companies to import and stockpile
asbestos indiscriminately for future use.
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1. INTRODUCTION

Asbestos, a group of fibrous minerals, is
categorized into two types: serpentine and
amphibole. Within the serpentine group, a
subset includes chrysotile (or white asbestos)
and amphibole varieties like crocidolite, amosite,

anthophyllite, tremolite, and actinolite. Its
unique physical and chemical properties, such
as being odorless, tasteless, water-insoluble, non-
evaporative, and resistant to heat, fire, chemicals,
and biological destruction, have historically made
asbestos a highly sought-after material in various
* Corresponding Author Email: m.seyedsomeah@gmail.com industries. Before the recognition of its health
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hazards, it was widely used in products like brake
pads, cement pipes, various gaskets, heat-resistant
items, insulation materials, and construction
pipes.

Asbestos has also seen extensive use in military
applications, construction industries, and the
production of abrasive and heat-resistant goods. By
1970, over 3,000 asbestos-containing products were
in production. However, increasing restrictions
and bans has drastically reduced this number
to less than 200 commercial products. These
properties render asbestos a compact and virtually
indestructible material in the environment. The
carcinogenic nature of asbestos is well-recognized,
making it one of the most dangerous substances for
both the environment and human health, ranking
just after lead and mercury in terms of hazard. The
International Labor Organization (ILO) Director
of Occupational Safety estimates that occupational
exposure to asbestos results in approximately
100,000 deaths per year.
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2. MATERIAL AND METHODS

In this study, the concentration of asbestos
fibers in Tehran’s air was measured over a 12-month
period in 2017. Samplings were conducted once a
month at eleven stations operated by the Tehran
Air Quality Control Company. The collection,
preparation, and analysis of samples adhered to the
NIOSH 7400 standard. Results from microscopic
examinations were converted into concentrations
of asbestos fibers using relevant formulas.

The study’s statistical population encompassed
the city of Tehran, with a focus on its environmental
air. Sampling involved the use of individual
sampling pump equipment, a silicone interface
hose, a coiled sampler, a cellulose ester filter, and
a tripod to maintain the sampler at a height of
1.5 meters above ground level. In line with the
NIOSH-7400 standard method, sampling was both
long-term and active. Subsequently, the samples
underwent analysis, and the findings were modeled
using a phase-contrast microscope.
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Fig. 1: Comparison of asbestos fiber concentrations in different regions in winter months of 2017 in
Tehran city
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3. RESULTS AND DISCUSSION

The presence of asbestos fibers in the air that
citizens breathe can lead to serious diseases such
as asbestosis and mesothelioma. The World Health
Organization has reported and compared the
concentrations of asbestos fibers measured in the
United States and Europe, suggesting a threshold of
5%10~° f/ml as an acceptable concentration in urban
air. This threshold can serve as a benchmark for
assessing the safety of asbestos fiber concentrations
in the air in Iran.

According to this study, the observed increase
in asbestos fiber concentration during winter
signifies a particularly hazardous situation for
public health (as illustrated in Figure 1). This
seasonal spike can be attributed to air inversion
during winter, which exacerbates the deterioration
of Tehramws air quality. Additionally, the heavy
vehicular traffic towards the years end contributes
to this increase. Implementing appropriate health
measures and protocols could mitigate this risk
and reduce the concentration of asbestos fibers to
safer levels.

4. CONCLUSIONS

This studys findings reveal that the
concentration of asbestos fibers in Tehrans air
exceeds the World Health Organization’s acceptable
limit of 5107 f/ml in all four seasons. Specifically,

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

the spring season recorded concentrations 26.8
times higher than the acceptable limit, marking the
highest levels, while the summer season exhibited
the lowest concentrations, still 23.4 times over the
limit. These consistently high levels of asbestos
fibers throughout the year serve as a critical alert
for Tehran’s policymakers.

Continuous  exposure to such  high
concentrations poses a significant health risk to
Tehran’s citizens, particularly those who spend
extended periods on the streets, including traffic
officers, police personnel, members of various
guilds, government and municipal employees,
students, and patients with respiratory issues
hospitalized in city hospitals. Long-term exposure
could result in serious health complications.

To mitigate this risk, several preventive
measures are suggested. These include controlling
the demolition of buildings and construction
activities, monitoring the use of various types
of brake pads, discs, and plates in vehicles, and
implementing asbestos-free testing protocols.
Additionally, developing protocols for safe building
demolition, replacing brake pads and discs, and
stringent monitoring of imports potentially
containing asbestos are crucial steps. Through
these actions, the presence of asbestos in Tehran’s
air can be significantly reduced, safeguarding
public health.
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