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Abstract
Background: Children are vulnerable to air pollution, especially in their early 
life and so far there are no personal hygiene promotion strategies specifically 
aimed at addressing health threats or vulnerabilities in children in industrial 
areas. Therefore, the study aimed to determine teachers' views on air pollution 
and personal hygiene promotion strategies for children's health. 
Methods: This study used a quantitative method conducted with structured in-
terviews. Respondents in this study were kindergarten teachers who taught in 
Ngaliyan District, totaling 95 teachers. The data analysis technique used was 
theme analysis technique. 
Results: Based on the interview results, teachers' views on air pollution are cat-
egorized as good. Respondents can mention sources of information about air 
pollution, causes of air pollution, the effect of air pollution on children's health, 
and diseases that arise due to air pollution. Teachers' views regarding personal 
hygiene promotion strategies are not good, especially in protecting children's 
health from air pollution. 
Conclusion: Teachers' views on air pollution are good but in personal hygiene 
promotion strategies, especially related to protecting children's health from ex-
posure and the impact of air pollution, counseling, seminars, workshops, or 
similar activities are still rare. This study is expected to contribute to early child-
hood education, especially related to children's health.
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INTRODUCTION
In recent years, various regions of the 

world such as the UK and China have taken 
measures to improve air quality and the 
concentration of some pollutants (PM2.5 and 
NO2) in the atmosphere has decreased (Bai 
et al., 2024; Zhu & Xu, 2022). Air pollution is 
a major environmental problem with health 
consequences affecting billions of people 
worldwide and has been shown to be associated 
with increased morbidity and mortality 
(Abrham et al., 2023; Landrigan et al., 2018; 
T. Wang et al., 2020). Indoor and ambient air 
pollution is the world's most detrimental threat 
to children's health and is also a major cause of 
global inequality (T. Wang et al., 2020).

Severe air pollution can also affect sleep 
quality and even cause premature death in 
people after prolonged exposure (Liao et al., 
2021). Therefore, air pollution is one of the 
major environmental risks affecting human 
health (Hartinger et al., 2020; Zhu & Lu, 2023). 
In addition, air pollution exposures that occur 
in early developmental periods (prenatal to 
preschool age) have stronger effects on telomere 
(DNA structure) reduction than exposures that 
occur in adulthood (De La Rosa et al., 2024). 

Air pollution and inadequate child 
stimulation are major risk factors affecting 
early childhood health and well-being in low- 
and middle-income countries. Then in research 
conducted by Aryanta & Maharani (2023), 
explained that the greater the value of air quality, 
the more diverse the pollutants, and the more 
sensitive the individual group, the worse the 
relationship between air pollution and public 
health. Then research conducted by Puspita & 
Fauziah (2023) explains that air pollution will get 
worse along with technological developments 
because technological developments produce 
and increase air pollution.

Increasing air pollution needs to be 
balanced with implementing personal hygiene 
in children to maintain their health. Personal 
hygiene plays an important role in supporting, 
maintaining the development and well-being of 
children aged 4 to 6 years who are particularly 
at risk of health problems (Shazali et al., 2023). 
Poor personal hygiene practices, coupled with 
inadequate nutrition and lack of stimulation 
can increase the number of children who do 

not reach their full developmental potential 
(Petermann-Rocha et al., 2023). Therefore, in 
order to optimize personal hygiene practices, 
it is necessary to promote personal hygiene by 
teachers to students. 

The promotion of personal hygiene is an 
important component in disease prevention 
and improving quality of life, making it a 
central concept in the field of public health 
(Heo et al., 2023). Furthermore, teachers need 
to monitor children's health, starting from 
prevention of various diseases and maintaining 
hygiene. Health needs to be considered because 
now and in the future because exposure to air 
pollution is increasing by more than 0.5% per 
year (Murray et al., 2020). Efforts that teachers 
and schools make in promoting personal 
hygiene in children such as planning agendas 
related to healthy lifestyles that integrate with 
UKS (Santoso & Sugiri, 2022). UKS are efforts 
made by schools in promoting, fostering, and 
developing a culture of healthy living (Aryastuti 
et al., 2024).

Then this research was carried out for 
the following reasons, first, many studies have 
been carried out in the scope of early childhood 
related to aspects of personal hygiene, personal 
hygiene independence, application of parenting 
patterns related to personal hygiene, parental 
knowledge about personal hygiene (Kapur, 
2023; Magany et al., 2022; Olowe et al., 2020; 
Rahil et al., 2020; Rukmana, 2020; Santoso & 
Sugiri, 2022). Unfortunately, no published 
research has been found on the topic of personal 
hygiene promotion strategies in areas located in 
industrial areas.

Second, health in childhood determines 
the degree of health at a later age (Idris et al., 
2023; Sholikhah, 2019). Healthy children are 
characterized by a fresh physical appearance, 
agile activity, and immune system (Idris et 
al., 2023). The goal of healthy development 
is to present a quality next generation and 
form human resources that support national 
development. The benefits obtained if children 
are introduced to healthy living from an early 
age, then children will have clean and healthy 
living behavior (Sholikhah, 2019). Children's 
health that will be examined in this study is 
children's health from the teacher's perception, 
where the teacher is asked questions about the 
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teacher's views regarding knowledge about 
air pollution and personal hygiene promotion 
strategies for children's health.

Third, children are particularly 
vulnerable to air pollution, especially early in 
their lives and even during fetal development, as 
their lungs, brains, organs and immune systems 
are immature (Elshaer et al., 2023; Gheissari et 
al., 2022; Newbury et al., 2024). Early exposure 
to ambient air pollution can affect children's 
normal growth, especially when their lungs 
are rapidly developing and therefore more 
susceptible to respiratory diseases caused by 
air pollutants (Huang et al., 2022). Severe air 
pollution can also affect sleep quality and even 
cause premature death in people after prolonged 
exposure (Heyes & Zhu, 2019; Liao et al., 2021; 
H. Wang et al., 2017).

Fourth, so far there are no personal 
hygiene promotion strategies specifically aimed 
at addressing health threats or vulnerabilities 
in children in industrial areas. Therefore, this 
study will discuss personal hygiene promotion 
strategies that teachers implement to address 
health vulnerabilities in children in industrial 
estates. Fifth, teachers are seen as strategic 
actors in personal hygiene promotion (Gordon 
et al., 2024; Oktabiyana, 2023; Reindrawati, 
2020; Santoso & Sugiri, 2022; Triasmari & 
Kusuma, 2019). The Ngaliyan area was chosen 
as the research setting because it is one of the 
sub-districts within Semarang City that is 
included in the development area of Semarang 
City. In addition, as of 2019, there were around 
46 industrial companies in Ngaliyan (Putra et 
al., 2019). 

The importance of researching teachers' 
views on air pollution is to find out what 
teachers know and what they have learned 
about air pollution. Then the importance of 
examining teachers' views on personal hygiene 
promotion strategies is to find out what 
promotional strategies teachers have done at 
school related to children's health. According to 
Ramli et al (2023) health promotion strategies 
include advocacy, partnerships, community 
empowerment, and atmosphere building and 
in this study what is highlighted is the health 
promotion strategies that teachers do to 
maintain children's personal health at school. 
These strategies are needed to realize and 

achieve the vision and mission in line with the 
vision of health development (Pakpahan et al., 
2021).  This research is expected to be taken 
into consideration for teachers so that they 
can provide an optimal role in maintaining 
children's health from air pollution and 
maintaining children's personal hygiene. Based 
on this, this study is intended to determine 
the views of teachers regarding air pollution 
and personal hygiene promotion strategies on 
children's health.

METHOD
This study used a qualitative research 

design. The qualitative method was conducted 
with structured interviews related to teachers' 
views on air pollution and personal hygiene 
promotion strategies for children's health. The 
research was conducted in July 2024 and the 
research site was conducted in kindergartens 
located in Ngaliyan District. Respondents in 
this study were teachers. Before conducting 
interviews, kindergarten teachers in Ngaliyan 
District were asked to fill out a questionnaire 
related to the research topic. Then from the 
results, four teachers (two teachers who scored 
high and two teachers who scored less high) 
were taken to be interviewed. According to 
Martha & Kresno (2016) in Heryana (Heryana, 
2018), determining the number of respondents 
must at least fulfill two conditions, namely 
adequacy and suitability. The selection of two 
respondents from each category is sufficient and 
appropriate to provide the information needed. 
The interview aims to describe the description 
of teachers' knowledge about air pollution and 
personal hygiene promotion strategies.

The data collection technique in this study 
was carried out by offline interviews and online 
interviews through the WhatsApp application 
with teachers. The interviews were conducted 
by the researcher over a period of two weeks and 
the teachers interviewed were from TK ABA 
54 Semarang, TK Bintang Kecil, TK PGRI 88, 
and TK Ar-Rahmah. Some respondents wanted 
to be interviewed offline and some wanted to 
be interviewed online. Offline, the researcher 
conducted the interview directly with the 
teacher at the school, which was recorded 
using a voice recorder. Online, researchers 
conducted interviews using WhatsApp using 
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chat and voice notes. Then the points examined 
on the variable of teacher knowledge about air 
pollution are sources of information about air 
pollution, causes of air pollution, the effect of 
air pollution on children's health, and diseases 
that arise due to air pollution. Furthermore, 

the points examined on the personal hygiene 
promotion strategy variable include advocacy, 
partnerships, community empowerment, 
and atmosphere building. The following are 
interview questions that researchers asked 
respondents (teachers):

Table 1. Interview Question 
Interview Question
1. Where do you get information or knowledge or insights about air pollution?
2. What are the causes of air pollution?
3. Does air pollution affect early childhood health? If so, what are the effects?
4. What diseases can arise as a result of air pollution in early childhood?
5. Does the school have regular meetings with the community health center or doctors or midwives or 

other partners to discuss activities that can be done related to early childhood health? Moreover, the 
air we breathe cannot always be guaranteed good quality. If there is a routine meeting, when is it 
usually held and what is discussed?

6. Does the school get support from the community health center or doctors or midwives or other partners 
in carrying out activities related to maintaining children’s health at school? What are the forms of 
support?

7. Do health promotion activities to improve or maintain children’s health take into account children’s 
existing problems, especially when the school is located in an area with high potential for air pollution?

8. Does the school conduct counseling for parents to provide information and knowledge about the 
importance of maintaining children’s health or other related topics? Especially as more and more 
factories are popping up over the years and people owning private vehicles are increasing.

The data analysis technique used is the 
theme analysis technique by making interview 
transcripts from the respondents' answers 
which were previously recorded during the 
interview. The interview transcripts were made 
by the researchers themselves manually using 
Microsoft Word. After that, the researcher 
made coding, found themes to ensure all codes 
had been placed on themes, defined themes, 
and made charts from the results of the theme 
analysis.

RESULT AND DISCUSSION
The following is a chart 1 of the results 

of the theme analysis of the research. Based on 
the interview results, teachers' views regarding 
knowledge about air pollution are categorized 
as good. Respondents were able to mention 
sources of information about air pollution, the 
causes of air pollution, the effect of air pollution 

on children's health, and diseases caused by air 
pollution. Respondents gave different answers, 
but their answers were correct. Regarding 
sources of information about air pollution, 
respondents' answers were as follows.

“Here, before giving the lesson to the 
children, the teacher must understand 
what air pollution is. I usually look for 
this information on the internet, a trusted 
wikipedia. In addition, from YouTube about 
animated videos so that children can easily 
understand” (AR).
“From various existing sources, for example 
from books, magazines, newspapers, social 
media, and the surrounding environment” 
(SH).
“I get information or knowledge about air 
pollution from books when I was in school, 
news from television, and the internet” (PA).
“I usually get the information from the 
internet and television, like that” (NH).
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Based on the results of the interviews 
above, information was obtained that teachers 
obtain knowledge related to air pollution from 
quite diverse sources. Summarized from the 
answers of the four respondents, the sources 
of information used by teachers to add insights 
related to air pollution are from electronic 
media (internet) through wikipedia, youtube, 
social media, and television; print media 
through books, magazines, and newspapers; 
and the surrounding environment. The source 
of information submitted by respondents is 

part of the health promotion media. Health 
promotion media aims to convey advice 
or reviews through print media, electronic 
media, and outdoor media in order to expand 
knowledge (Yulyanti et al., 2020). Regarding the 
causes of air pollution, respondents' answers 
were as follows.

“Around the school, air pollution is mainly 
from factory smoke. Besides that, there is also 
the burning of garbage, the use of cars and 
motorcycles. These all cause air pollution” 
(AR).
“Industry or factories, motor vehicles, and 
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garbage” (SH).
“Causes of air pollution from factory 
activities, vehicle fumes, cigarette smoke, 
smoke from burning garbage” (PA).
“In this area, the pollution is mostly from 
people burning garbage carelessly, because 
people here still burn garbage. In addition, 
smoke from vehicles because the road here is 
getting crowded” (NH).
From the results of the interviews 

above, it was found that teachers' knowledge 
of the causes of air pollution is quite good. 
Summarized from the respondents' answers, 
the causes of air pollution that teachers know 
are factory smoke, garbage burning, vehicle 
use, and cigarette smoke. This is corroborated 
by research from Candrasari et al (2023), 
Sulistiani & Kanda (2024), and Makgalemane 
et al  (2024) which state that air pollution is 
caused by factors such as industrial activities, 
vehicle fumes, waste burning, dust, household 
waste, mining, and illegal logging. Regarding 
the effect of air pollution on children's health, 
respondents' answers were as follows.

“In early childhood, the immune system 
is still vulnerable. So we don't know whether 
they are physically strong or not. If they are 
strong, they are safe, but if their immune 
system is not strong, children are easily sick, 
coughing, shortness of breath. Learning 
becomes disrupted. Sometimes children 
are also curious about the factory, why the 
factory can emit smoke. They are afraid that 
if they come to the location to learn about it, 
they will inhale the smoke and it can cause 
negative things for the children” (AR).
“Yes, air pollution can affect the health 
of early childhood, the reason is that the 
respiratory system is immature, the lungs 
and respiratory tract in early childhood are 
still in the developmental stage, so they are 
vulnerable to damage from air pollutants” 
(SH).
“Yes, it definitely affects children's growth 
and health, which will indirectly affect 
children's development” (PA). 
“Very influential, sometimes children's 
immune system is weak. If they inhale, for 
example, cigarette smoke, they can easily 
cough. Especially if my child inhales smoke, 
his chest is also tight” (NH).
From the results of the interviews 

above, it was found that teachers' knowledge 
of the effects of air pollution on children's 

health is quite good. Summarized from the 
answers of the four respondents, the effect of 
air pollution on children's health is coughing, 
shortness of breath, and the respiratory system 
and lungs are still in the developmental stage. 
This is reinforced by research from Maarpaung 
(2023) which states that air pollution affects 
children's health, as happened in Medan, where 
air pollution generated from industrial areas 
affects the increase in lung disease in children. 
In addition, it is also in line with research from 
Wang et al (2020) that air pollution will not only 
affect overall lung health in childhood but also 
be a factor in the onset of chronic obstructive 
pulmonary disease and related diseases such as 
lung cancer and cardiovascular disease later in 
life. In relation to diseases that arise due to air 
pollution, respondents' answers were as follows.

“It can be like coughing, shortness of breath, 
and what else. It might cause flu” (AR).
“There are several diseases that arise due 
to air pollution, namely respiratory tract 
infections, asthma, and bronchitis” (SH).
“Diseases that can arise from air pollution are 
Acute Respiratory Infection (ARI), asthma, 
cough, pneumonia” (PA). 
“Because it is inhaled, maybe respiratory 
infections or asthma like that, the lungs are 
affected” (NH).
From the interviews above, it was 

found that teachers' knowledge of diseases 
caused by air pollution included coughing, 
shortness of breath, flu, respiratory infections, 
asthma, bronchitis, and pneumonia. Children, 
especially those less than 5 years old, suffer 
from respiratory infections more often than 
children over 5 years old or adults, because these 
children are in the stage of learning personal 
hygiene practices (Leung et al., 2023). This is 
reinforced by research from Huang et al (2022) 
that air pollution shows significant effects on 
respiratory diseases, especially pneumonia 
and exposure to various air pollutants is 
clearly associated with a significant risk of 
hospitalization for total respiratory disease and 
pneumonia.

In line with this statement, air pollution 
causes acute respiratory infections, asthma, wet 
lung or pneumonia, and heart attacks (Akenroye 
et al., 2024; Aryanta & Maharani, 2023; Liu et 
al., 2022; Moro et al., 2024; J. Wang et al., 2024). 
In addition, exposure to air pollution in early 
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childhood is also associated with reduced lung 
function and other adverse health outcomes in 
adulthood (Gehring et al., 2018; Usemann et 
al., 2019). Based on the discussion of teachers' 
views on air pollution knowledge on children's 
health, it is concluded that respondents have a 
fairly good knowledge of air pollution.

Furthermore, teachers' views on 
personal hygiene promotion strategies for 
children's health, which include advocacy, 
partnerships, community empowerment, and 
atmosphere building. In relation to regular 
meetings between the school and community 
health center, the respondents' answers were as 
follows.

“For routine meetings, the school checks 
the children's health, how healthy their 
eyes, ears, teeth are. It must be routine in 
collaboration with the community health 
center. If a diagnosis is found, it will be 
conveyed to the parents. So far, parents also 
understand and understand related to this. 
Now that it has been conveyed to parents, 
what is the response, positive or negative. If 
it is positive, it means that it will be followed 
up properly” (AR).
“The school is usually visited by the local 
community health center to conduct routine 
examination activities, usually carried out in 
a semester” (SH).
“The school and the community health center 
collaborate every semester with a discussion 
on child development” (PA). 
“For last year, the community health center 
came only to give polio. There has not been 
any counseling like that. They only come to 
measure height, weight, head circumference. 
Sometimes if there are children who are 
underweight, they are given additional food” 
(NH).
From the results of the interview above, it 

was found that the personal hygiene promotion 
strategy, where the school holds regular 
meetings with the community health centers, is 
quite good. Summarized from the respondents' 
answers, routine meetings are held once every 
semester. The meeting checks the health of the 
eyes, ears, teeth, child growth and development 
such as measuring height, weight, and head 
circumference. 

Although there are activities related to 
children's health, there are no activities such 
as counseling, seminars, workshops or other 

activities related to personal hygiene promotion 
that are specific and related to air pollution with 
the aim of maintaining children's health. In 
addition to partnering with community health 
centers, teachers who understand the purpose 
and potential of personal hygiene promotion 
will participate more fully and maintain that 
commitment. Personal hygiene promotion 
strategies can address specific illnesses, and 
improve wellbeing. Regarding the support 
provided by the community health center, 
respondents' answers were as follows.

“The school has collaborated with the 
community health center and Widya Husada 
College of Health Sciences” (AR).
“The community health center is very 
supportive with regard to early childhood 
health. The form of support is by visiting 
schools and conducting routine checks” 
(SH).
“Support from the community health center 
is by routinely conducting visits to check 
children's growth and development” (PA). 
“So far there has been no support from 
the community health center. If there are 
things that need to be done to anticipate and 
maintain children's health, it is still from the 
school” (NH).
From the results of the interviews 

above, information was obtained that the 
personal hygiene promotion strategy, where 
the community health center provides support 
to the school, is quite good. Summarized from 
the answers of the four respondents, the school 
provides support by visiting schools to conduct 
routine checks. In addition, from the statement 
of respondent AR, activities carried out with 
Widya Husada College of Health Sciences 
are preventive activities, where children are 
checked for eye health, then children are 
invited to play games that hone their motor 
skills with the aim of seeing whether the child's 
motor development has developed properly or 
not. Although three out of four respondents 
said that the community health center provides 
support to the school, the support provided is 
only related to routine growth and development 
checks, there is no other support that leads 
to personal hygiene promotion strategies 
related to air pollution to maintain children's 
health. Regarding personal hygiene promotion 
activities that take into account children's 
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existing problems, respondents' answers were 
as follows.

“Every Friday, we clean the school and teach 
the children about organic and inorganic 
waste, waste that can be processed, waste 
that must be buried or thrown away. Waste 
that takes a long time to decompose, such 
as plastic, snack containers. Continue to 
familiarize children with disposing of waste 
in its place. There are washing hands with 
soap activities, washing hands clean and 
according to the rules” (AR).
“Usually by promoting cleanliness by 
throwing garbage in its place, washing hands 
with soap and running water” (SH).
“Yes, the problem is dental caries so teachers 
urge children to brush their teeth diligently. 
In addition, they encourage them to cut their 
nails once a week” (PA).
“For activities such as washing hands with 
soap and clean and healthy living behavior, 
it has been taught every day to children, it 
includes children's independence. Later, if 
there is time to anticipate so as not to get 
sick quickly, such as wearing a mask so as not 
to be susceptible to the virus when it is still 
covid, if for the topic of air pollution there is 
no” (NH).
From the results of the interviews 

above, it was found that the personal hygiene 
promotion strategy, where the school considers 
the problems that exist in children in personal 
hygiene promotion activities, is quite good. 
Summarized from the answers of the four 
respondents, existing problems such as children 
not knowing the type and processing of waste, 
proper hand washing, dental caries, nail 
hygiene, and the use of masks at school when 
children are sick. Activities related to personal 
hygiene promotion strategies in maintaining 
children's health from air pollution, from the 
respondents' answers, it is known that they are 
carried out with Perilaku Hidup Bersih dan 
Sehat (PHBS) programs and Cuci Tangan Pakai 
Sabun (CTPS) programs. The introduction of 
PHBS or clean and healthy living behavior must 
be implemented in early childhood to maintain 
health and fend off disease in the first five years 
of life (Rizka et al., 2024). CTPS is the hygienic 
procedure of washing hands with soap and 
water to rid hands of germs and prevent from 
illness (Wiritanaya et al., 2024). In improving 
children's health, it is necessary to promote 

personal hygiene through teachers and other 
school parties, especially in developing healthy 
living behavior by washing hands properly 
(Mufida et al., 2023). Regarding counseling 
activities for parents, respondents' answers 
were as follows.

“At school, it has been done and followed up 
by parents such as clean and healthy living 
behavior” (AR).
“So far, the school has never held parenting 
activities regarding air pollution” (SH).
“Appeals to parents to maintain health. 
However, the school has never conducted 
appeals to parents to maintain health such as 
parenting, seminars.” (PA).
“Not yet for that” (NH).
From the results of the interviews above, 

information was obtained that the personal 
hygiene promotion strategy, namely where 
the school provides counseling to parents of 
students, is not good. Summarized from the 
answers of the four respondents, that only 
one respondent stated that he had conducted 
counseling to parents. As explained in the 
results of the study by Huang et al (2022), 
exposure to various air pollutants is clearly 
associated with a greater risk of hospitalization 
for respiratory diseases and pneumonia. 
Therefore, there should be an activity plan such 
as counseling for parents of children regarding 
the importance of maintaining children's health 
from exposure to air pollution and it would be 
better if counseling is also carried out in the 
scope of educators and the community.

Based on teachers' views on personal 
hygiene promotion strategies, it can be 
concluded that the school's partnership with 
the community health center is only at the 
level of routine checks of children's growth 
and development, with no further activities in 
personal hygiene promotion strategies. Despite 
this, the school has taken the initiative to 
introduce handwashing with soap, introduce 
the use of masks to reduce exposure to air 
pollution, and introduce clean and healthy 
living so that it can be said that teachers are 
trying to maintain children's health.

Related to the weaknesses of this 
research is that during the data collection 
process, respondents have busy activities that 
can affect the concentration of respondents 
when conducting the interview process. In 
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addition, the answers given by respondents 
are not optimal, this can occur because there is 
no strategy, program, or activity that supports 
success in promoting personal hygiene. The 
advantage of this research is that the topic 
chosen can still be said to be a topic that has not 
been widely researched so that research can be 
input or ideas for further research. Suggestions 
for future research, in order to objectively 
measure children's health in a longitudinal time, 
of course, related to air pollution, so that we 
can know what the reality in the field is like. In 
addition, related to personal hygiene promotion 
strategies, it is hoped that future researchers 
can examine more deeply related to advocacy, 
partnerships, community empowerment, and 
atmosphere building in each school.

CONCLUSION
Teachers' views on air pollution are 

good, teachers understand that air pollution 
has a negative effect on children's health but 
in personal hygiene promotion strategies 
related to children's health, especially related 
to maintaining children's health from exposure 
and the impact of air pollution, counseling, 
seminars, workshops, or similar activities for 
parents are still rare. For teachers, there needs to 
be an appropriate personal hygiene promotion 
strategy to prevent children from exposure to 
air pollution that can cause various diseases. In 
order for this to work optimally, there needs to 
be counseling related to personal hygiene that 
teachers can apply to children in accordance 
with the conditions of their schools in industrial 
areas. For future research, to be able to measure 
children's health objectively in a longitudinal 
time and comprehensively examine the profile 
for each school (kindergarten).
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