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Indoor Air Quality and Health: Impact on Respiratory
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Abstract— Introduction: Various air pollutants are found in
several interior environments, sometimes at increased
concentrations, and they negatively affect the indoor air quality.
Exposure to these pollutants often contributes to structural
degradation and building failures within their indoor
environment and can lead to numerous immediate and
long-term health problems. Aim: This retrospective study
provides a comprehensive review of the new evidence linking
indoor air quality with its impact on respiratory and
cardiovascular system. It also refers to the principal pollutants
found in indoor environments and associated with harmful
effects on health. Method: A review of the Greek and
international literature on the issue was performed through the
electronic databases Pubmed, Google Scholar, Scopus and
scientific journals, using the following key words: Indoor Air
Quality, Indoor Air Pollution, Cardiovascular disease,
Respiratory disease, Risk factors Results: Indoor air pollution
increases the risk of chronic obstructive pulmonary disease,
causes or contributes to the development of acute respiratory
infections, lung cancer, and chronic lung diseases such as asthma
and it has also been associated with many cardiovascular
diseases. Conclusion: The indoor air quality is a significant
factor in maintaining good health. Understanding of the harmful
effects induced by indoor air pollution will help us to take all the
appropriate preventive measures to reduce the possible health
risks. Key-words: Indoor Air Quality, Indoor Air Pollution,
Cardiovascular Disease, Respiratory Disease, Risk factors.

Index Terms—Air Quality, air pollutants, retrospective
study, Indoor Air Quality, Indoor Air Pollution

I. INTRODUCTION

People spend the majority of their time indoors, where there
is a great possibility to face significant health risks due to
repeated exposure to air pollutants in both private and public
indoor environments as homes, workplaces, schools and
transport systems. Some indoor air pollutants come from
the outside, but most are released inside the buildings.
Exposure to these pollutants often contributes to structural
degradation and building failures within their indoor
environment and can lead to numerous immediate and
long-term health problems [1].
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Various air pollutants, such as tobacco smoke, fireplace
smoke, paint, furniture, draperies, floor coverings, adhesives,
cleaning products and volatile organic compounds (VOCs)
are found in several indoor environments, sometimes at
increased concentrations, and they negatively affect the
indoor air quality. Biological pollutants, such as mold,
pollen, dust mites and animal dander are also shown to
influence indoor air quality (IAQ) [2]. Furthermore, heating
and cooking practices from solid fuels (wood, coal, charcoal,
dung and crop wastes) burned in open fires and traditional
stoves, coupled with generally inadequate ventilation lead to
high levels of indoor air pollution that is severely damaging
to health and contributes significantly to the global burden of
mortality and morbidity [3]-[5].

Volatile organic compounds (VOCs), some of the worst
indoor pollutants, are a large group of carbon-based
chemicals that easily evaporate at room temperature. The
emissions of volatile organic compounds (VOCs) and
formaldehyde from building materials or products used in
buildings can lead to high indoor concentrations, odors, and
adverse effects on occupants. Some of them can be
recognized by that "new furniture” or "new paint" smell, but
odor does not indicate the level of risk from inhalation of this
group of chemicals [2],[6].

Generally, the poor indoor air quality increases the risk of
Chronic  Obstructive Pulmonary Disease, causes or
contributes to the development of acute respiratory
infections, lung cancer, and chronic lung diseases such as
asthma and it has also been associated with many
cardiovascular diseases.[1],[7]-[8]. Furthermore, it can cause
dry eyes, nasal congestion, throat irritation, dizziness,
headaches, fatigue, nausea/vomiting [2]. According to WHO,
4.3 million people a year die prematurely from illness due to
indoor air pollution caused by the inappropriate use of solid
fuels (2012 data). Among these deaths 12% are due to
pneumonia, 34% from stroke, 26% from ischaemic heart
disease, 22% from chronic obstructive pulmonary disease
(COPD), and 6% from lung cancer [9].

Il. “GREEN BUILDINGS” AND INDOOR AIR QUALITY

Last decades, in an effort to construct energy-efficient,
cost-effective buildings, the vital issue of their indoor air
quality (1AQ) is often overlooked. This can lead to an
unhealthy indoor environment and as a result to difficult
health conditions such as sick building syndrome (SBS) or
other building related illnesses (BRI) [10].

Sick building syndrome (SBS) consists of a group of
mucosal, skin, and general symptoms and it describes a
situation whereby people experience symptoms of ill health
that seem to be related to working in particular buildings.
The cause of the syndrome is connected with the building or
its services, and as a result the workers appear the relevant
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symptoms [11]-[12]. The development of SBS includes
environmental as well as personal risk factors.
Environmental risk factors such as ventilation, high room
temperature, ineffective cleaning routines, indoor chemicals,
mold, and dust mite allergens, poor lighting, smoking in the
workplace, air conditioning, low humidity are associated
with SBS. As it is reported by previously implemented
research works, indoor chemicals are the main contributors
to subjective symptoms associated with SBS. Psychological
factors, such as stress and poor staff morale, are also included
in the syndrome.[13],[14].

Building-related illness is an illness in which worker
complains more commonly than it is usually expected for ill
health in a particular building. Attack rates vary considerably
and can reach 80% of inhabitants. Building-related illnesses,
such as asthma and hypersensitivity pneumonitis, have
symptoms that may be worsened by building occupancy, but
they also persist away of the building. Examples are
recognized diseases, often infections (eg, Legionnaires'
disease) or tuberculosis, caused by being in a building.
[15],[16].

I1l. EFFECTS OF INDOOR AIR QUALITY ON
RESPIRATORY SYSTEM

Most indoor air pollutants directly affect the respiratory
system and cause multiple respiratory diseases. The intensity
and the duration of exposure as well as the health status of the
population exposed affect the severity of the upcoming
diseases symptoms.

Chronic obstructive pulmonary disease (COPD)

Chronic obstructive pulmonary disease (COPD) is a common
progressive lung disease that causes obstructed airflow from
the lungs. Symptoms include breathing difficulty, cough,
sputum production and wheezing can be affected by multiple
environmental factors. Although it is well established in the
literature that direct smoking is the most significant cause of
Chronic Obstructive Pulmonary Disease COPD, the results
of recent studies show that there are also other factors from
the indoor environment, such as second hand smoking (SHS)
and combustion of wood or charcoal for heating or cooking at
home, that affect the clinical course of the disease and
contribute to COPD morbidity [17], [18].

In less economically developed countries a large proportion
of residents use solid fuel as the primary fuel for covering
everyday needs. It is estimated that between different types of
fuel, the exposure to wood smoke for domestic work presents
a greater risk of development of COPD and chronic
bronchitis than other fuels. In addition, women have a greater
risk from the exposure to solid fuel as they spent more time at
home than men [19].

Second hand smoking (SHS) exposure is another significant
factor generally associated with greater COPD severity and
poorer health status. The impact of SHS on fine particulate
pollution (PM;s) is examined in several studies. It is
reported that indoor levels of PM, s (both the maximum and
average levels of PM,s are significantly higher in
environments with smokers [20],[21]. It is characteristic that
in a study in which indoor PM, 5 levels were measured after
the implementation of a workplace smoking ban, an 83%
reduction in PM,sand an 80.2% reduction in benzene
concentration in the bars were reported. The above
mentioned smoking ban resulted not only in a significant
reduction in air pollution in pubs, but also in a significant
improvement in respiratory health of the staff, as it is
apparent from the improved measured pulmonary tests and
the significant reductions in self-reported symptoms and
exposure levels in nonsmoking participants after the ban
[22].

Asthma

Except from the influence of indoor pollutants on COPD
patients, they have also a negative influence on other
respiratory diseases. Exposure to indoor air pollutants can
cause a series of health effects ranging from sneezing and
coughing to outcomes such as cancer and exacerbation of
chronic respiratory disorders such as asthma. Asthma
severity is modified by indoor environmental factors, like
PM, nitrogen oxides, SHS, airborne allergens and endotoxin
as well as allergens from pests, pets, and molds. [23],[24].
Asthma and its symptoms are also closely related to indoor
exposure to Volatile Organic Compounds (VOCs), irritants
that are included in solvents, floor adhesive, paint, cleaning
products, furnishings, polishes, and room fresheners [25].

In addition, SHS exposure has been strongly linked with
exacerbation of pre-existing asthma, especially in children. It
is one of the key factors that has as a result the increase of
respiratory symptom severity, greater medication use,
impaired health-related quality of life, patient’s general
health status worsening, and more frequent hospitalizations
for asthma [26]. According to other researchers, the
prevalence of asthma among elderly men and women is
closely associated with the exposure to cooking smoke, but it
is not linked to SHS [27].

Acute Respiratory Infections

Acute respiratory infections (ARI) are a leading cause of
death among children and are closely associated with
exposure to pollutants from domestic biomass fuels
especially in low- and middle- income countries [28],[29]. A
large proportion of population in these countries uses mixture
of biomass fuel like wood, crop-residue, caw-dung, leaves
etc for cooking purpose [30]. Indoor air pollution caused by
using cooking fuel other than liquid petroleum gas (LPG) and
socio- economic factors are significantly linked to ARI [31].
There are also numerous other risk factors that affect ARI
rates in young children, such as malnutrition, lack of breast
feeding, and the incidence of other diseases. [29]
Furthermore, the use of mosquito’s coils, poor living space,
ventilation rates and the varying emission rates affect ARI,
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especially among children in the age group 0-5 years [30],
[32].

Lung Cancer

According to WHO approximately 4.3 million deaths and
17% of premature lung cancer deaths in adults were
attributed to household air pollution in 2012 [33]. Cancers
that have been associated with Indoor Air Pollution (1AP)
include cancers of the lung, upper aero-digestive tract, and
cervix. IAP—cancer (IARC) based its determination on the
suggestion that household exposure to coal combustion
by-products causes lung cancer in humans. Lung cancer
prevalence is linked with increased amount of coal used and
the duration of a coal stove use to heat a bedroom. [34]. It is
also supported that combustion products from smoky coal
were found to be more carcinogenic and mutagenic than the
combustion products from smokeless coal and wood
products[35]. According to Mu L. et al (2013) among
non-smoking women, lung cancer was strongly associated
with multiple sources of indoor air pollution 10 years ago,
including heavy exposure to environmental tobacco smoke at
work, high frequency of cooking, and solid fuel usage for
cooking and heating [36]. Housing characteristics related to
poor ventilation are associated with lung cancer. It is
suggested that adequate ventilation in the household and the
installation of chimney in homes would reduce the exposure
to indoor air pollutants, leading to a reduction of the lung
cancer incidence and mortality [35], [37].

IV. EFFECTS OF INDOOR AIR QUALITY ON
CARDIOVASCULAR SYSTEM

The risk of cardiovascular diseases is associated with
personal exposure to particles, which are coming from a
variety of indoor sources (frying, candles burning, heating
devices, environmental tobacco smoke, office equipment,
chemical reactions, biological sources and human activity),
possibly through endothelial dysfunction [38]1,[39].

The chronic exposure to biomass smoke has been related to
adverse health effects, as it causes activation of leukocytes
and the formation of leukocyte-platelet aggregates, which is a
risk factor for possible thrombotic disease such as unstable
angina, myocardial infarction and stroke [40], [41]. The
burning of solid fuels at home release several pollutants,
which have been linked to Cardiovascular Diseases (CVDs).
Indoor air pollution is associated with inflammation,
oxidative stress, blood coagulation and autonomic
dysfunction.[42].

It is well documented in the literature that reductions in
indoor air pollution and subsequent improvements in
cardiovascular health can be achieved by filtration of
recirculated indoor air, closing windows and turning on air
conditioners at home [38],[42].

V. CONCLUSIONS

People spend most of their time indoors, so the indoor air
quality is a significant factor in maintaining good health. The
result of the indoor pollution contributes to a wide range of
respiratory and cardiovascular health effects, from simple
symptoms until the development of severe illnesses. Several
pollutants may interact in a given environment, increasing the
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risk of upcoming diseases. Understanding of the harmful
effects induced by indoor air pollution will help us to take all
the appropriate preventive measures to reduce the possible
health risks.
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