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Abstract
Background and Objective: Air fresheners and scented candles are dangerous for human health and the environment. They are
associated with allergies and irritation for a weak respiratory system. This study was conducted to determine the extent of community
awareness of the toxicity associated with scented candles and air fresheners. Materials and Methods: This study uses a questionnaire
from March, 2023 to June, 2023. The study questionnaire, which was completed by 1667 participants, assesses the degree of knowledge,
habits and diseases connected to scents and candles. Descriptive statistics, including percentages, were used. Results: It was discovered
that, on average, 568 (34.1%) people are unaware that candles contain chemicals. As 1497 (89.8%) are prepared to replace them with
natural and safer candles, while 163 (9.8%) consulted a doctor after exposure to candles because of respiratory allergies; 1093 (65.5%)
do not care to  check  the  ingredients  before  buying  a  candle  and  854  (51.2%)  are  unaware  that  candles  might  cause  long-term 
damage. Conclusion: A significant portion of participants were unaware of the dangers of scented candles and air fresheners. There is
no link between respiratory allergies and the substances present in these candles, but it has been proven that most participants are ready
to change and use natural alternatives.
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INTRODUCTION

Air pollution means pollution of the internal and external
environment. There are many common sources of air
pollution, such as car exhausts, nuclear tests, earthquakes and
volcanoes1 especially there are other sources of air pollution
that are not known to many people, such as scented candles
and air fresheners that contain chemicals such as paraffin,
benzene and formaldehyde. The increasing attraction to
candles nowadays due to their different shapes, colors, scents
and the versatility of their uses. For example, many people use
candles on occasions and others resort to candles as a
therapeutic method to change the mood and give it a feeling
of comfort and calm, as in the case of massage centers, hotels
and health resorts, especially for people. Those who suffer
from professional stress and some people consider candles to
be the perfect solution to take care of the air, as they are used
to remove unwanted odors. The use of scented candles has
gained a great deal of attention in terms of room decoration
and the energy of refreshing the air in closed places, such as
by lighting candles in closed rooms (without an air source)
when they practice yoga, read books and do many other
activities. Under the light of these uses, it was determined that
the sources contributing to indoor air pollution, including
burning candles and the dissemination of air fresheners. It was
known that the combustion process can produce gases and
particles harmful to human health. In addition, when scented
candles that contain paraffin (a product derived from
petroleum waste) are burned in an indoor space, various toxic
pollutants  are  released,  including  a  large  amount  of
volatile organic compounds such as benzene and toluene
(both carcinogens) and they are also released. Polycyclic
aromatic hydrocarbons are also known as carcinogens such as
naphthalene and anthrancines2-6 and emit distinctive odors
due to the additives included, such as perfumes and essential
oils7. In fact, petroleum soot (which is a black powder
consisting of carbon particles) forms as a by-product during
incomplete combustion; the emission of paraffin candles is the
same as that of diesel fuel and vapors. Candles usually contain
phthalates, which are located along the center of the candle
and consist of heavy metals such as lead. Hence, candle wicks
are also considered a source of toxins by themselves. When
the candle is lit, the phthalates are released into the air and
can be inhaled through the lungs or absorbed through the
lungs. When phthalates enter the bloodstream, they lead to an
increase in allergy and asthma symptoms and a change in the
hormone level8. Studies have shown that most scented candle

products and air fresheners are associated with general
headaches, migraines, coughing, shortness of breath, asthma
attacks, dermatitis and allergic rhinitis9-12. Some studies have
indicated that exposure to the burning of scented candles on
a regular basis in enclosed spaces can expose people to a
harmful amount of chemicals, increase health risks and be
considered as dangerous as indirect smoking. Also, people
who are exposed to candles may experience irritation of the
eyes, nose and throat, labored breathing, nausea, bladder
cancer13 and up to the point of damage to the central nervous
system14,15.

In Saudi Arabia and other Arab nations, scented candles
are frequently used in homes and during social gatherings16.
The extensive usage of scented candles in this region is an
indication that many people are unaware of the problems
associated with Volatile Organic Compounds (VOCs) and
particle emissions from burning candles. This study was
conducted to determine the extent of community awareness
of the toxicity and scented candles that have harmful effects,
as well as the consumption of scented candles and air
fresheners, because there is variation in the degree and effect
of scented candles on human health and the environment.

MATERIALS AND METHODS

Study method: The study was conducted in Saudi Arabia
between March, 2023 and June, 2023. This study is a
descriptive research study, which means that it relies on data
collection and analysis to reach its conclusions. The current
study’s survey and analytical approach, as well as its
descriptive approach, were used to prepare it. This research
methodology has been described as an organized scientific
and research method to gather facts and data about social
events and scientific phenomena related to a specific person
or group of people within society. Qualitatively, then identify
generalizable indicators and indications related to the study’s
topic17.

Study population and sample: A group of people,
organizations or key components involved in the research
problem are referred to as the study population and the
researcher uses them to gather the necessary data and to
clarify the extent to which the characteristics of this group
have an impact on the findings of the research problem18. In
the current study, the study population consists of all citizens
in the Kingdom of Saudi Arabia and a deliberate sample of
1667 citizens was chosen.
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Questionnaire: The researcher’s method for gathering data
and information that enables him to respond to the study’s
questions and test its hypotheses is known as the study tool19.
The questionnaire was used as the main tool in the current
study to gather information from the study sample. The
current study’s questionnaire was created after a review of
previous research on the topic, which dealt with knowledge,
attitudes and behaviors related to the use of scented candles
and air fresheners and the risks associated with them. A total
of 22 questions were included in the questionnaire, including
19 questions about knowledge, attitudes, habits and practices
related to the use of scented candles and air fresheners and
the risks involved and 3 questions about the demographic
characteristics of the study.

Ethical considerations: The participants received information
and assurances of confidentiality and anonymity. It is
impossible to identify the survey respondents using the
information gathered, statistically analyzed and presented
below.

Statistical analysis: Descriptive statistics were used for
analysis of results. The percentage is calculated by taking the
frequency in the category divided by the total number of
participants and multiplying by 100%.

RESULTS

The general characteristics of participants with ages
ranging from 18 to more than 45 years are shown in Table 1.
In total, 1667 people participated in a questionnaire. The
participants were all Saudi Arabian, with women representing
approximately the majority (74.3%) and men (25.7%). More
than half (42.4%) of participants aged 31 to 45 were male;
sample distribution by regions in question. The North Region
had the highest value (53.3%).

More than two-thirds of the participants used scented
candles at home (84.8%); more than half of the participants
used them from time to time (64.1%) and 40.5% of the
participants used them for more than 5 years. More than half
of the participants were very close when the scented candles
were lit (54.9%) as indicates in Table 2.

Table 1: Distribution of general characteristics of participants
Item N (%)
Gender
Female 1239 (74.3)
Male 428 (25.7)
Age (years)
From 18 to 25 409 (24.5)
From 26 to 30 305 (18.3)
From 31 to 45 706 (42.4)
Greater than 45 247 (14.8)
Region
North Saudi Arabia 888 (53.3)
Southern Saudi Arabia 74 (4.4)
Eastern Saudi Arabia 29 (1.7)
Western Saudi Arabia 426 (25.6)
Central Saudi Arabia 250 (15.0)

Table 2: Usage of scented candles among participants
Item N (%)
Do you use scented candles in your home?
No 253 (15.2)
Yes 1414 (84.8)
How often do you use scented candles in your home?
From time to time 1068 (64.1)
Use it frequently 362 (21.7)
I don’t use it 237(14.2)
How long do use scented candles in your home?
0 years 271 (16.3)
From 1 to 2 years 306 (18.4)
From 3 to 5 years 414 (24.8)
More than 5 years 676 (40.5)
How close are you usually to candles when lighting them?
Very close (in the same place) 915 (54.9)
Far away (elsewhere) 752 (45.1)

512



Pak. J. Biol. Sci., 26 (10): 510-515, 2023

Table 3: Participant’s knowledge of scented candles and their side effects
Question No (%) Yes (%) Sometimes (%)
Have you visited a physician recently because of a respiratory allergy after exposure to candles?  1504 (90.2) 163 (9.8)
Do you feel discomfort or negative effects after using scents or candles for a long 1166 (69.9) 501 (30.1)
period of time? (nausea-shortness of breath-coughing)
Do you find it difficult to breathe when you are near scented candles? 842 (50.5) 214 (12.8) 611 (36.70)
Are there scented incense burners in your car? 1089 (65.3) 578 (34.7)
Are you or any of your children allergic to scented candles? 1311 (78.6) 356 (21.4)
Are you keen to read the components of the candles before buying them? 1093 (65.6) 574 (34.4)
Do you light candles and scents in the rooms of children and the elderly? 1507 (90.4) 160 (9.6)
Are there safety precautions to be taken when using scented candles? 613 (36.8) 1054 (63.2)
Are scented candles suitable for indoor use? (without air supply) 1301 (78.0) 366 (22.0)
Did you know that scented candles contain chemicals? 568 (34.1) 1099 (65.9)
Do you feel any irritation in your eyes, throat or nose when exposed to scented fumes and candles? 1089 (65.3) 578 (34.7)
Have you noticed any changes in your mood or energy levels after being exposed to the 972 (58.3) 695 (41.7)
scented candle or scented candle?
Did you know that excessive use of scented candles and scents has long-term harm? 854 (51.2) 813 (48.8)
Are you ready to replace commercial scented candles with other natural ingredients? 171 (10.3) 1496 (89.7)

Table 3 shown that, most of the participants weren’t keen
to read the components of the candles before buying them,
which is 65.6%. The majority of the participants knew that
scented candles contain chemicals (65.9%), but more than half
of the participants didn’t know that excessive use of scented
candles and scents has long-term harm (51.2%). The majority
of the participants took safety precautions when using
scented candles (63.2%) when answering the question. Are
scented candles suitable for indoor use? (without an air
supply). The majority of the participants said no (78%) and
90.4% of the participants didn’t light up the candles and
scents in the elderly and children’s rooms. While 65.3% of the
participants don’t have scented incense burners in their cars.
Half of the participants complained of defalcate of breathing
when they are near scented candles, two third of  the
participants didn’t complain of discomfort or negative effects
after using scents or candles for a long period of time (69.9%),
the majority of the participants (78.6%)  aren’t or any of their
children allergic to scented candles, (65.3%) didn’t feel any
irritation when they exposed to scented fumes and candles, 
only (9.8%) of the participants visited the doctor because of a
respiratory allergy after exposure to candles, more than half of
the participants (58.3%) didn’t experience any change of
mood levels when they lighted up the scented candle,  the
majority of the participants (89.7%) were ready to replace
commercial scented candles with other natural ones.

DISCUSSION

Awareness of its harm and the materials that make it up
and the correct habits in using scented candles and air
fresheners, have a very important role in reducing air pollution
and respiratory diseases that are caused by harmful
substances that are emitted and accumulate in the long run

and cause a polluted and disturbing environment that is not
suitable for work and production in general. The information
that is provided to the consumer is limited and not clear to
those who are not specialists or familiar with the dangers of
these materials. There is no law in any country that obligates
or compels any consumer of a non-food product to disclose all
of its ingredients. Alternatively, the product may be included
in a generic term, such as perfume20,21. This supported what
was founded in this study: That 65.5% of people do not care to
read the components of the candle before purchasing it due
to the lack of available information about the dangers of these
materials and 34.1% do not know that there are chemicals in
the composition of these materials in the first place. This data
came despite the widespread use of scented candles and
fresheners by 84.8% of those who use these products in their
homes. The percentage of those who use it frequently,
knowing the possibility of damage related to it, reached
21.7%, with a percentage of 14.3% that they never use. This
widespread use of candles and scented materials, with a lack
of awareness of the correct methods and damages, reflects
negatively on health first, followed by the safety of the internal
environment. There are those who visited the doctor recently
because of respiratory allergies after exposure to scented
candles by 9.8% and those who suffer from negative effects
after  using  scents  or  candles  for  a  long  period  of  time
(nausea,  shortness  of  breath  and  coughing)  and  feel
uncomfortable constitute 30.1% because of their repeated
exposure to toxic substances emitted by these scented
candles. When analyzing scented products using gas or mass
chromatography Spectrometrically, the most commonly
emitted compounds were terpenes (e.g., limonene)22. In
addition to being primary pollutants for the environment in
general, turbines interact with ozone in the air and generate
hazardous   secondary   pollutants   such   as   formaldehyde23.
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Formaldehyde is a dangerous substance that can cause severe
allergic reactions and diseases and has been classified as a
carcinogen by the International Agency for Research on
Cancer24. Due to the accumulation of these pollutants in the
indoor air without any external natural air sources, 36.6%
suffer from breathing difficulty when using scented candles or
near them, while 12.9% confirm that they do not tolerate the
presence of candles in their environment and suffer from
breathing problems. In addition, it was found that 21.3% of
their children are allergic to scented candles because they
contain substances that could be considered irritating to the
respiratory system and 34.7% are already suffering from
irritations due to constant exposure to scented candles and air
fresheners in homes and workplaces in the eyes, throat and
nose. Also, despite these numbers and the fact that people
already suffer from respiratory problems, allergies and
irritations due to the chemicals emitted from scented candles,
54.9% would be too close and in the same place to light
candles. And also, these substances emitted in scented
candles form aromas that have a strong and pleasant smell
that can cause an improvement in mood and psychological
state, as 41.7% confirmed that they actually found changes in
mood and energy levels when exposed to scented candles.
But on the positive side, there are some data points that show
that there is little awareness at some points related to indoor
air pollution due to scented candles and air fresheners.
Whereas, 90.4% know that candles should not be lit in the
rooms of children and the elderly due to the weakness of their
respiratory systems, the presence of chronic diseases, or the
fear of developing an allergy of some kind and 63.2% are
aware that safety precautions should be taken in the use of
candles to prevent their dangers. Such as making sure of clean
air sources to reduce the concentration of pollutants and their
damage and of course, the potential fire hazard. This is
supported by the fact that 78.1% know that scented candles
should not be used in enclosed spaces without air sources and
48.8% know that the use of scented candles causes long-term
harm such as allergies, shortness of breath and indoor air
pollution. A good sign of awareness and reduction of this type
of pollution is that 89.8% are willing to replace scented
candles that contain chemicals with natural alternatives such
as soy candles, which are a renewable, biodegradable
alternative to the harmful paraffin wax used in scented
candles. It was found that the harmful substances that result
from candles made of soy are few or almost nonexistent
compared to those that contain chemical substances25.
Among the proposed solutions, in addition to using scented

candles from natural sources to reduce air pollution, is the
application of a policy that is less or at least free of scents in
public places and airports to reduce indoor air pollution,
which is often voluntary for people to choose to reduce the
use of scented materials for the public interest and reduce
allergies and diseases26.

In the end, the researchers’ recommendation was to
reduce the use of scented candles and air fresheners and
replace them with healthy alternatives. But there is still a need
to spread awareness fully and extensively about this matter,
with certain difficulties, such as that the frequent use of
scented candles has become part of society’s habits, which
they find difficult to replace and there are no clear laws that
prevent and control the presence of chemicals in scented
candles and air fresheners.

CONCLUSION

The results of the current study show that the use of
scented candles and air fresheners is common, especially
among females in the Kingdom of Saudi Arabia. Health
problems were present in 9.8% of the respondents after they
were exposed to scented candles, which made them visit the
doctor. As 30.1% of the respondents felt negative symptoms
after using scented candles. For long-term conditions such as
nausea, shortness of breath and coughing, there is a need for
awareness campaigns about the danger and toxicity of
candles and air fresheners on human health and the
environment. According to the current study, 89% of those
who participated in the questionnaire are willing to replace
scented candles and scents with natural products.

SIGNIFICANCE STATEMENT

According to researchers’ knowledge, this is the first Saudi
research that talks about the dangers of scented candles and
air fresheners. This topic was chosen due to the danger of
continuous exposure to these substances. The researchers
have tried to shed light on the dangers of substances that
society does not realize have a negative impact in the long
term. This hypothesis of lack of awareness was proven through
the results of the questionnaire, which showed that most
participants do not know about the existence of dangerous
chemicals that are involved in the composition of these
materials. On the plus side, they are willing to substitute it
with natural alternatives in order to foster a healthy and secure
community.
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