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Abstract

Background: This study aimed to determine the level of knowledge of vocational school health services
students about air pollution, examine some of the variables thought to be related, and evaluate the levels
of air pollution perception and sensitivity.

Materials and Methods: This is a cross-sectional study conducted on a group of a high school students in
Turkey between March 2018 and March 2019. The prepared questionnaire was delivered online. The
level of knowledge about air pollution was evaluated by information questions, and those who scored 4.5
and below were accepted as having "insufficient knowledge about air pollution." The students' Air Pollu-
tion Perception and Sensitivity levels were evaluated with the "Air Pollution Perception and Sensitivity
Scale."

Results: The number of those with insufficient knowledge about air pollution was 867 (34.7%). Being
male, 16 years of age and under, living in towns and villages, having a father's education level at second-
ary school, and not being a member of any environmental organization were determined as risk factors
for insufficient knowledge about air pollution.

Conclusions: Those with sufficient knowledge about air pollution have higher Air Pollution Detection and
Sensitivity levels. In order to increase the air pollution knowledge level of Vocational School of Health
Services students, it is recommended to carry out informational and educational studies on the subject.
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Amag: Bu calismanin amaci, lise 6grencilerinin hava kirliligi konusundaki bilgi diizeylerini belirlemek, iliskili
oldugu dustinilen bazi degiskenleri incelemek ve hava kirliligi algi ve duyarliik dizeylerini deger-
lendirmektir.

Materyal ve Metod: Arastirma, Tirkiye'de bir saglik meslek lisesinde 6grenim gérmekte olan bir grup
ogrenci Uzerinde Mart 2018-Mart 2019 tarihleri arasinda gergeklestirilen kesitsel tipte bir ¢aligmadir.
Calismanin amacina uygun olarak olusturulan anket form 6grencilere gevrimigi platform aracilig ile
gonderilmistir. Calismamizda arastirmacilar tarafindan hazirlanan hava kirliligi ile ilgili bilgi sorulari ile bilgi
diizeyi degerlendirilmistir. 4,5 ve altinda puan alanlar "hava kirliligi hakkinda yetersiz bilgi sahibi" olarak
kabul edilmistir. Ogrencilerin Hava Kirliligi Algilama ve Duyarllik diizeyleri “Hava Kirliligi Algilama ve Duy-
arlilik Olgegi” ile degerlendirilmistir.

Bulgular: Hava kirliligi konusunda yeterli bilgisi olmayanlarin sayisi 867 (%34,7) idi. Erkek olmak, 16 yas
ve altinda olmak, belde ve kdylerde yagamak, babanin ortaokul egitim diizeyine sahip olmasi ve her-
hangi bir cevre kurulusuna tye olmamak hava kirliligi konusunda yetersiz bilgi dizeyi igin risk faktorleri
olarak belirlendi.

Sonug: Hava kirliligi konusunda yeterli bilgiye sahip olanlarin Hava Kirliligi Algilama ve Duyarlilik diizeyleri
daha yiksektir. Saglik lisesi 6grencilerinin hava kirliligi bilgi dizeylerinin artirilmasi i¢in konuyla ilgili bilgi-
lendirici ve egitici calismalarin yapilmasi dnerilmektedir.

Anahtar Kelimeler: Algi, Duyarlilik, Hava Kirliligi, Lise, Ogrenci.
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Introduction

Air pollution is a health-threatening situation that arises due
to natural causes such as volcanic activities, fires, and earth-
quakes, as well as unnatural causes such as transportation,
energy, fossil fuel use, and industrial activities(1). A critical
parameter in determining air pollution is Particulate Matter
(PM). PM10 denotes coarse respirable particles smaller than
10 um in diameter, while PM2.5 refers to fine respirable par-
ticles smaller than 2.5 um. PM10 and PM2.5 are known as the
most hazardous types of aerosol pollutants due to their inha-
lation risks. Carbon monoxide (CO), nitrogen oxides (NOXx),
sulphur dioxide (S02), and volatile organic compounds (VOC)
are the main gas pollutants (2). The air pollution level is de-
termined by the ratio of 2.5 microns and smaller particles per
cubic meter. According to the World Health Organization
(WHO), 25 micrograms of particulate matter per cubic meter
is considered the highest in air pollution. PM2.5 level above
100 indicates harm to health, and a measurement above 250
indicates an alarming level(3). According to the IQair air qual-
ity report, which determines PM 2.5 values for 106 countries
are determined, Turkey ranks 46th in air pollution with a PM
2.5 value of 18.7ug/m3(4). WHO data states that air pollution
causes the death of approximately 7 million people every
year, with 9 out of 10 people exposed to pollutant high pol-
lutant levels (5). The perspectives of individuals, particularly
young people, on issues that harm the environment are
known to influence their decisions and lifestyles, eventually
shaping behavior patterns leading to either preservation or
degradation. Many ideas and beliefs about this are formed in
the early years of life or during school age (6).Therefore, de-
termining the knowledge and perceptions of young people
about air pollution can be crucial and can guide them towards
improvements in this regard.

The aim of this study is to determine the level of knowledge
of the vocational school health services students about air
pollution, to examine some of the variables, and evaluate
their perception and sensitivity levels towards air pollution.

Materials and Methods

This cross-sectional study was conducted on a group of stu-
dents enrolled in a health vocational school in Turkey be-
tween March 2018 and March 2019. According to the records
of the Ministry of National Education, there were a total of
379 Vocational Schools of Health Services serving in Turkey
in the 2018-2019 academic year. The total number of stu-
dents studying in these high schools was 159,180. Out of
these schools, 56 admitted students with a base score of 360
and above in the 2018-2019 academic year, with a total of
3,524 students. The study aimed to include all students.

To conduct the study, written permission of the Ministry of
National Education was obtained with the approval from the
Harran University Clinical Research Ethics Committee dated
07.06.2018 and numbered E 28588. Additionally, verbal per-
missions were obtained from the school administrations to
collect data in the high schools included in the study.

Air Pollution Perception of Students

For the study, a questionnaire was prepared using the litera-
ture. The questionnaire included sociodemographic charac-
teristics of the students (gender, age, class, place of resi-
dence, family income, mother's education level, father's ed-
ucation level), and variables thought to be related to air pol-
lution knowledge (information about environmental protec-
tion organizations, environmental protection organizations,
and environmental awareness).

The pre-prepared survey forms were uploaded to the Google
Form online platform, and the questionnaire form link was
sent to the students via e-mail, Whatsapp, and Facebook ap-
plications through the school directorates included in the
study. Students were informed about the subject and pur-
pose of the study through the link sent, and they were given
ten days to fill out the questionnaires. A total of 2,498 stu-
dents (70.9%) who agreed to participate in the study during
data collection constituted the study group.

The study evaluated the student's knowledge level about air
pollution with 6 knowledge questions prepared using the lit-
erature. The information questions were scored, with "one
point" given for each correct answer. Scores ranged from 0
to 6. A DUMMY variable was derived with a mean of 0.0001
and a standard deviation of 0.00001, indicating a normal dis-
tribution. Using this variable, students were divided into two
clusters via K-Means cluster analysis based on their
knowledge scores. The scores obtained for these cluster
characteristics were then evaluated using ROC analysis. The
value with the highest sensitivity and specificity from the ROC
analysis was accepted as the cutoff (7). According to the ROC
analysis, those who scored 4.5 or less were considered to
have "insufficient knowledge about air pollution."

The study assessed students' Air Pollution Perception and
Sensitivity levels using the "Air Pollution Perception and Sen-
sitivity Scale," developed by Akkurt in 2011, consisting of 40
questions in a 5-point Likert type (8). Each question was
scored as "l strongly disagree one point" to "l agree 5 points."
Scale scores ranged from 40 to 200, with higher scores indi-
cating greater perception and sensitivity to air pollution. Stu-
dents' family income status was categorized as "good, me-
dium, or bad" based on their perceptions.

Data were analyzed using Minitab and SPSS (version 15.0)
Statistics Package programs in the computer environment.
The normal distribution of data was assessed using the
Shapiro-Wilk test. Statistical analysis included Student t-test,
Chi-Square test, and Logistic Regression Analysis. A signifi-
cance level of P<0.05 was considered statistically significant.

Results

The study group comprised 1,698 (68.0%) women and 800
(32.0%) men, with ages ranging from 14 to 19 and amean age
of 15.69 + 1.07 years. A total of 60.2% (n=1503) of students
were in the 15-16 age group, and 31.1% (n=777) were in the
10th grade. Furthermore, 70.2% (n=1,758) of the study group
resided in the city center..
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Air Pollution Perception of Students

Table 1. Distribution of the answers given to the knowledge questions about air pollution knowledge level

' True False
The knowledge questions n (%) n (%)
1: In deter.mlr.ung the level of alr.pollutlon, the amounts of particulate matter, sulfur dioxide, 2,275 (91.1) 223 (8.9)
nitrogen dioxide, carbon monoxide, and ozone are measured.
2. Substances smaller than 2.5 microns in diameter are defined as PM 2.5, and substances smal- 1,480 (59.2) 1,018
ler than 10 microns are defined as PM 10. ! ’ (40.8)
3. Particulate substances such as PM 2.5 and PM 10 easily reach the lungs and begin showing- 1,684 (67.4) 814 (32.6)
harmful effects.
lllu.tIiE(\)/snts such as volcanoes, forest fires, and dust storms are essential natural causes of airpol- 2,133 (85.4) 365 (14.6)
5. Heating, transportation, and industrial activities are important artificial air pollution causes. 2,263 (90.6) 235 (9.4)
6. Air pollution paves the way for many diseases, especially lung diseases. 2,291 (91.7) 207 (8.3)

Table 2. Distribution of individuals with sufficient and insufficient knowledge about air pollution according to some

sociodemographic characteristics

Airpollutionknowledgelevel Test value
Somesociodemographiccharacteristics Insufficient Sufficient Total
n (%)* n (%)* n (%)** X2; p
Gender
Female 553(32.6) 1,145(67.4) 1,698(68.0) )
Male 314(39.3) 486(60.8) 800(32.0) 10.715;0.001
Age (years)
14 157(41.3) 223(58.7) 380(15.2)
15-16 542(36.1) 961(63.9) 1,503(60.2) 23.361;0.001
17 andabove 168(27.3) 447(72.7) 615(24.6)
Education
9 272(40.1) 407(59.9) 679(27.2)
10 274(35.3) 503(64.7) 777(31.1) )
11 230(34.2) 442(65.8) 672(26.9) 25.453; 0.001
12 91(24.6) 279(75.4) 370(14.8)
LivingPlace
Province 550(31.3) 1,208(68.7) 1,758(70.4)
District 180(43.7) 232(56.3) 412(16.5) 30.967;0.001
Village 137(41.8) 191(58.2) 328(13.1)
Educationlevel of themother
Primaryschoolandbelow 351(32.4) 733(67.6) 1,084(43.4)
Middle School-High School 264(35.7) 475(64.3) 739(29.6 4.982;0.083
University 252(37.3) 423(62.7) 675(27.0)
Educationlevel of thefather
Primaryschoolandbelow 328(36.2) 420(63.8) 658(26.3)
Middle School-High School 338(37.2) 571(62.8) 909(36.4) 7.973;0.019
University 291(31.3) 640(68.7) 931(37.3)
Incomeof Family
Poor 73 (40.1) 109 (59.9) 182 (7.3)
Middle 642 (60.6) 1,178 (64.7) 1,820 (72.9) )
High 152 (30.6) 344 (69.4) 496 (19.9) 6.214; 0.045
Total 867 (34.7) 1,631 (65.3) 2,498 (100.0)

*: Total, **: percentage is taken according to the column total.

The number of students whose mother's education level
was primary school or below was 1,084 (43.4%), and those
whose father's education level was primary school or below
was 658 (26.3%). The knowledge question with the highest
correct response rate (91.7%) was "Air pollution paves the
way for many diseases, especially lung diseases," while the
most misunderstood question (40.8%) was "PM 2.5; The
presence of substances smaller than 2.5 microns, PM 10
means the presence of substances smaller than 10 mi-
crons."The distribution of students' responses to knowledge

guestions about air pollution is presented in Table 1. In this
study, 867 students (34.7%) were identified as having insuf-
ficient knowledge about air pollution. It was determined
that there was a statistically significant difference between
the variables of age, gender, education, place of residence,
and father's education level between the groups with insuf-
ficient knowledge and those without. The distribution of
those with and without insufficient knowledge about air pol-
lution in the study group according to some sociodemo-
graphic characteristics is given in Table 2.
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Table 3. Distribution of sufficient or insufficient knowledge about air pollution according to some characteristics of
environmental organizations

Air pollution knowledge level Test value

Some features of environmental organizations Insufficient Sufficient Total

n (%)* n (%)* n (%)** X2 p
The state of hearing the name of any environmental organization
Heard 476(33.5) 944(66.5) 1,420(56.8)
Unheard 391(36.3) 687(63.7) 1078(43.2) 2.042;0.153
Membership status of any environmental organization
Yes 50(22.7) 170(77.3) 220(8.8) 15.280;0.001
No 817(35.9) 1461(64.1) 2,278(91.2)
Participation in any educational event organized by environmental organizations
Yes 347(35.1) 642(64.9) 989(39.6)
No 520(34.5) 989(65.5) 1509(60.4) 0.103; 0.748
Total 867 (34.7) 1,631 (65.3) 2,498 (100.0)

*: Total, **: percentage is taken according to the column total.

Among the study group, 1,420 students (66.5%) stated that
they had heard the name of any environmental organiza-

knowledge (age, gender, class, place of residence, father's
education level, family income status, and membership in

tion, while 220 students (77.3%) were members of any en-
vironmental organization. Additionally, 989 students
(39.6%) reported participating in educational activities or-
ganized by environmental organizations. The distribution of
students with and without insufficient knowledge about air
pollution based on certain characteristics of environmental
organizations s provided in Table 3. Variables related to the
level of air pollution

any environmental organization) were determined through
Logistic Regression Analysis, with results presented in Table
4. Scores on the Air Pollution Detection and Sensitivity Scale
ranged from 40 to 200 in the study group, with a mean
score of 144.9 + 16.5. The distribution of scores obtained
from the Air Pollution Perception and Sensitivity Scale for
students with and without insufficient knowledge about air
pollution is given in Table 5.

Table 4. Results of the Logistic Regression Model created with the variables found to be associated with an insufficient
level of knowledge about air pollution

Variables (] SE p OR %95 CI
Gender (Reference: Female)

Male 0.309 0.091 0.001 1.362 1.141-1.626
Age (referans: 17 years and above)

14 0.584 0.140 0.000 1.793 1.363-2.359
15-16 0.376 0.106 0.000 1.457 1.182-1.795
Living Place(Reference :Province)

District 0.495 0.113 0.000 1.641 1.314-2.049
Village 0.354 0.127 0.005 1.424 1.111-1.825
Education level of the father (Reference University)

Primary school and below 0.164 0.111 0.139 1.179 0.948-1.465
Middle School-High School 0.241 0.101 0.017 1.272 1.044-1.550
Membership status of any environmental organization (Reference: Yes)

No 0.583 0.169 0.001 1.791 1.286-2.495
Constant -1.860 0.193 0.000 - -

SE: Standard Error, OR: Odd’s ratio, Cl: Confident interval

Table 5. Distribution of the average scores obtained from the Air Pollution Perception and Sensitivity Scale of students
with sufficient and insufficient knowledge about air pollution
Knowledge level about air pollution Air Pollution Perception and Sensitivity Scale

n (%) X+ Sd

Insufficient 867(34.7) 137.7¢15.9
Sufficient 1,631(65.3) 148.8+15.5
Total 2,498 (10.0) 144.9+ 16.5

t=16.861; 0.0001
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Discussion

The findings of this study revealed that three out of ten stu-
dents (2,498/867) had insufficient knowledge about air pol-
lution. The most misunderstood knowledge question was
with 40.8% 'PM 2.5; The presence of substances smaller
than 2.5 microns, PM 10 means the presence of substances
smaller than 10 microns" is the question. On the other
hand, the most accurately answered question, with 91.7%,
was "Air pollution paves the way for many diseases, espe-
cially lung diseases." A study in Tehran assessing the
knowledge levels of high school students about air pollu-
tion reported that students recognized important air pollu-
tants as components of clean air (9). Correcting students'
misconceptions is crucial for improving awareness and un-
derstanding of air pollution. Environmental consciousness
is a mental awareness that reflects one's knowledge of the
environment, value judgment, and behavioural intention. It
usually represents an individual's subjective perception of
the change in the environment over time (10-12).There-
fore, correcting students' misconceptions is crucial in im-
proving air pollution.

Women are more sensitive to environmental issues
(10,13,14). Women are more dominant than men in the
level of environmental anxiety and activities related to the
environment (10).Although it is known that environmental
sensitivities are higher than men, the use of plastic is higher
in women (15). Our study found that men's lack of
knowledge about air pollution was higher than women's. In
the literature, besides the studies reporting that the envi-
ronmental risk perception of the female gender is higher
than that of the male gender (11,16-18), studies that did
not detect any difference in terms of male and female gen-
der have been reported (9,19). This difference between re-
search findings may be due to the studies covering different
age ranges. Although a more conscious attitude is expected
due to the social roles assigned to the female gender, sus-
tainable life requires both genders to have similar environ-
mental and pollution awareness.

In our study, we observed that individuals aged 16 years
and under exhibited a lower knowledge level about air pol-
lution compared to those aged 17 and over. Being 16 years
of age or younger was identified as a risk factor for inade-
guate knowledge about air pollution. Studies conducted in
China have similarly reported a correlation between aware-
ness of air pollution and the age variable (20). However, an-
other study has suggested that the age variable is not a sig-
nificant factor in perceived air pollution (21). The discrep-
ancies in findings across studies regarding the age variable's
impact on the perception of air pollution may be attributed
to variations in pollution levels in the regions where the
studies were conducted.

One of the variables we compared in this study was the stu-
dents' grade level. Our study found that as the students'
grade levels increased, their knowledge about air pollution
increased. However, due to the Logistic Regression analy-
sis, this relationship disappeared. In addition, the studies

Air Pollution Perception of Students

found a difference between the level of education in the
literature and the level of knowledge about air pollution
(21,22). Some studies have determined that the perception
of environmental risk, including air pollution increases as
the class level increases (19,23). These different results be-
tween studies are likely because they cover different age
groups.

Industrial areas, population, vehicles, and emission gases in
city centers are among the reasons the air pollution level is
higher than in other residential areas (24). Our study deter-
mined that living in the city center is an important risk fac-
tor compared to those living in villages and districts in
terms of lack of information on air pollution. Similar to our
findings, it was reported in the study of Gardin and Requia
(2023) that the awareness of environmental problems is
higher among those living in the city center (25). Consider-
ing that those living in the city center are more exposed to
air pollution, this is an expected result. However, in their
study in Pakistan, Ullah et al. found no difference between
the negative physical effects reported by the participants
between the settlements with the lowest and highest air
pollution levels (26).

The family environment is one of the most critical environ-
ments in which the socialization process begins, and it is an
important environment where the necessary sensitivity
and sense of responsibility can be gained against environ-
mental problems. Families are essential to their children's
learning because of their role-model positions. In addition,
considering that the education of children first starts in the
family, the level and richness of parental education contrib-
ute to the child's cognitive development (27). Our study de-
termined that those whose fathers had a university educa-
tion level had more sufficient knowledge about air pollu-
tion than others. According to the Logistic Regression anal-
ysis, it has been determined that the father's education
level in secondary school/high school is an important risk
factor in terms of insufficient knowledge of air pollution.
Gardin and Requia found no difference between the fa-
ther's education level, the mother's education level, and
the student's perceptions of environmental pollution (25).
Yapici et al. reported in a study they conducted on univer-
sity students that they did not detect any difference be-
tween the educational status of parents and their percep-
tion of environmental risk (16). Our study findings differ
from other findings because the healthy high school stu-
dents we included considered their fathers more authorita-
tive than their mothers.

It is expected that the increase in the family's income level
will contribute to the increase of the knowledge level of the
people as it increases the educational opportunities to be
offered and provides more technological opportunities
(19). Our study determined that those with good family in-
come had sufficient knowledge about air pollution. How-
ever, as a result of the Logistic Regression analysis, it was
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seen that this relationship disappeared. Similar to our find-
ings, studies reported that they did not find a difference be-
tween income status and knowledge and perception about
air pollution (24,28). Studies are reporting that they found
a difference between family income status and environ-
mental risk perception (18-20). This diversity among the re-
search findings may be due to the different income level
perceptions of the individuals included in the study.

One of the variables that affected our study was the effect
of environmental organizations on air pollution infor-
mation, perception, and sensitivity. According to our find-
ings, there was no difference between those who have
heard of an environmental organization and those who
have not regarding the adequacy of air pollution
knowledge. However, we found that members of an envi-
ronmental organization have a more sufficient level of
knowledge about air pollution than those who do not. Not
being a member of any environmental organization poses
a 1.7 times risk in terms of insufficient level of air pollution
knowledge. According to our study results, while it was de-
termined that being a member of an environmental organ-
ization increased the knowledge of air pollution, there was
no difference in terms of air pollution knowledge level ad-
equacy between those who participated in any training
event organized by environmental organizations and those
who did not. While there are studies reporting that partici-
pating in or being a member of any environmental event
such as a seminar, panel conference on air pollution has an
impact on environmental risk perception (24,29), there are
also studies reporting that it has no impact (19,23). These
different results among the study findings may be due to
the difference in the perceptions of the study groups about
pollution. With these different research findings, new re-
search is needed to reveal the impact of environmental or-
ganizations on students' knowledge of air pollution.
Cognitive factors relate to a person's awareness of the en-
vironment, key environmental concepts, and ability to take
action (30). Our study found that those with sufficient
knowledge about air pollution have higher Air Pollution
Perception and Sensitivity levels. Studies on air pollution in
the literature also emphasize that the level of knowledge
about air pollution affects the perception of air pollution
risk (18-20).

This study determined that 34.7% of the students had in-
sufficient knowledge about air pollution. Inadequate
knowledge about air pollution was higher in men, those
aged 16 and under, those living in towns and villages, those
with a father's education level of secondary school or high
school, and those who did not have membership in any en-
vironmental organization. Those with sufficient knowledge
about air pollution had higher Air Pollution Perception and
Sensitivity levels. Our findings are significant in terms of
showing the knowledge, perception, and sensitivity of
healthy high school students about air pollution. In this
way, guidance will be provided to the students for the stud-

Air Pollution Perception of Students

ies to be carried out on air pollution. To increase the air pol-
lution knowledge level of the students, it may be helpful to
carry out informational activities the persons who are re-
lated to the subject and to organize educational activities
such as posters, brochures, magazines, and social media
content that will increase the air pollution knowledge level
in schools. In addition, our study measures air pollution
knowledge and perception of students studying in 2018-
2019. Future studies are needed to determine students'
current knowledge, perceptions, and sensitivities. Also, this
study can serve as evidence for the development of legisla-
tion to implement air pollution reduction policies that are
not only based on technical knowledge but also focus on
socioeconomic and cultural factors.

The limitations of this study include that it is a cross-sec-
tional type of research, there is no to be a standard meas-
urement tool for evaluating the level of air pollution
knowledge, and online tools collect the data.
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