Research Article

w THIJPH

Predictors for Preventive Behaviors of Health Hazards from

Dust Exposure among the Elderly in a Semi-Urban

Community

Sasiwan Tassana-iem', Wilawan Kumharn?, Numporn Insin’, Jarinthip Chomchaipon',
Neeranute Wontaisong', Wiboonsuk Talkul', Phoowasit Phoolawan’

THJPH 2022; 52(2): 121-130
Correspondence:

Sasiwan Tassana - iem,
Department of Health Sciences,
Sakon Nakhon Rajabhat
University, Sakon Nakhon
Province, THAILAND

E-mail: sasiwan@snru.ac.th

' Department of Health
Sciences, Sakon Nakhon
Rajabhat University, Sakon
Nakhon Province, THAILAND

?Department of Physics, Sakon
Nakhon Rajabhat University,
Sakon Nakhon Province,
THAILAND

Received: December 30 2021;
Revised: April 18, May 2 2022;
Accepted: May 2 2022

Abstract

A semi-urban community area used for agricultural activities was
transformed into an industrial factory, which affected human health,
especially among the elderly. This cross-sectional study aimed to elucidate
the predictors for preventive behaviors of health hazards from dust
exposure among the elderly in a semi-urban community. A total of 280
elderly participated in the study. All were living in the Kusuman District,
Sakon Nakhon Province, Thailand; an approximate 2km?’ area with a sugar
factory. The data measurement instrument was a questionnaire, which the
researchers used to collect participant demographics, home environment,
and knowledge and behaviors to prevent health hazards from dust
exposure. A descriptive statistical and stepwise multiple regression
analysis for the factors related to, and factors predictive of, preventive
behaviors of health hazards from dust exposure were analyzed. The results
revealed that 87.5% of the participants had knowledge of dust prevention
practices at a high level, and 54.3% demonstrated preventive behaviors of
health hazards from dust exposure at a low-moderate level. The sample had
experience of dust exposure from industrial factories (52.5%). The home
environment analysis found that 73.2% of the participants had houses next
to roads and were exposed to dust from soil diffusion caused by traffic. The
factors that could predict preventive behaviors consisted of experience of
dust exposure from factories, relevant knowledge, health information from
public healthcare officials, and length of stay in the area. The best
predictors for preventive behaviors in the elderly population were
experience of dust exposure from factories (3 = 0.88, p < 0.001), followed by
knowledge (B = 0.62, p < 0.001). Based on the findings of this study,
healthcare providers should develop activities that contribute to the elderly
taking preventive measures to reduce their dust exposure, in particular
activities that enhance their knowledge of how to avoid dust exposure,
while also focusing on the risks to health.
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What was Known
« High-risk employees in industrial areas report high prevention practices
» Predictors are occupation, residential location, and workplace

What’s New and Next
« Elderly people who were exposed to dust and who received advice
showed higher prevention behaviors
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¢ Longer stays in a semi-urban community predicted lower dust prevention
practices
» Enhance ability of the elderly to be role models of dust prevention
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Introduction

Nowadays, particulate matter (PM) or dust in the
atmosphere has become a major air pollution problem.
Dust in Thailand has a variety of sources and varies
from area to area'. Over the past 20 years, the
Northeastern region of Thailand has had rapid
economic development. In the past, 46.53% of land in
rural areas was used for agricultural purposes, as
economic activities depended mainly on agriculture.
Later, the use of land changed from agricultural
purposes to industria | purposes including the
manufacturing of products for export, and factories
were built in many provinces. This became a source of
air pollution in the atmosphere, which needed to be
controlled'®. Moreover, many areas were transformed
from rural communities to semi-urban communities.
New roads were built, serving as economic routes for
exporting products to foreign countries. This caused a
change in lifestyle among the people, especially
because their main occupations changed from rice
farming to sugarcane and cassava farming, as well as
harvesting agricultural produce to be sentto a factory.

As a result of such changes, and the expansion of
industrial factories, semi-urban communities have had
to deal with dust and air pollution*®. The primary air
pollution of concern is particulate matter with an
aerodynamic diameter of 2.5 mm or less (PM 2.5), which
is associated with many adverse health effects. The
World Health Organization (WHO)’ determined that
PM2.5 is an indicator of health risks related to air
pollution. WHO air quality guidelines specify that the
typical 24-hour atmospheric air quality standard of PM
2.5 concentrations should not exceed 25 pg/m®. The
Thailand  Pollution Control Department (TPCD)'
specifies that it should not exceed 50 pg/m®. Previous
studies have found that in factory areas the particulate
matter is always higher than the standard during
production periods®®. 90.5% of people who live in
villages located near the factories have experienced
symptoms of dust-related illnesses, including
symptoms of dust allergy, coughing, sneezing, body
rash, eye irritation, and red eyes®'*"".

The likelihood and severity of health hazards due to
dust exposure depend on many factors. The main
factors are: 1) the amount of dust received, 2)the
duration of exposure, 3) the activities performed, such
as outdoor exercise at different levels of low or high
intensity, 4) personal factors, such as age and
sensitivity, and 5) external factors, such as occupation,
location, and the condition of the workplace or
residence’ ™. These factors will affect the severity of

the symptoms in each individual differently. In the
elderly, the increased amount and size of particulate
matter can increase the likelihood of a person's
respiratory illness by 17%. It is also the leading cause of
death among the elderly, with an annual ratio of
10:1,000 when exposed to air pollution'.

As the elderly have heart problems and lower lung
efficiency, they are at greater risk of facing health
hazards from dust exposure when compared to other
groups'®"’. Therefore, the elderly should adopt
measures to reduce health risks related to dust
exposure, to reduce risk to themselves and their family
members. These preventive measures include being
aware of health hazards from dust exposure and
protecting themselves from dust exposure, such as by
refraining from or avoiding dust-producing activities,
and avoiding outdoor activities or exercising outdoors.
If it is necessary to go out, they should wear a protective
mask. Other preventive measures include cleaning their
house to reduce the amount of dust, keeping doors and
windows closed, and turning on a fan to keep the air
circulating®°.

Sakon Nakhon is a province in the northeastern
region of Thailand. It has many industrial factories in
semi-urban communities, including a sugar factory in
Kusuman district, because it has economic routes that
connect it to the neighboring provinces of Nakhon
Phanom and Mukdahan, which are also routes to Lao
PDR. The sugar mill operates its machinery to produce
sugar for about four months a year, from December to
April, which is the time when sugarcane is harvested for
delivery to the factory. The factory has to operate its
machines all the time to support the amount of
sugarcane that enters the factory”’. Dust generated
from sugar factories has been reported at sizes ranging
from 0.08 to 9.00 mm*. In some areas, sugarcane
leaves are also burned, leaving only the sugarcane
stalks, which makes cutting the sugarcane faster
because no time is wasted peeling the leaf sheaths®.
During this pre-harvest burning of sugarcane, PM10
1807 ug/m® and PM2.5 had the most significant impact
on health®**, The burning occurs from cool to hot
season (December to April) with dry and stagnant
weather that can result in dust being suspended in the
atmosphere for a long time. Thus, the problem of dust is
more severe®. Disease statistics related to air pollution
in the area found that the number of respiratory
diseases in patients have increased from 137 in 2020 to
158 in 2021, conjunctivitis from 120 to 195 people, and
dermatitis from 124 to 243 people. Most of the patients
are elderly compared to other groups®.
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Regarding the PM2.5 concentrations in Kusuman
district, a concentration of 27 pg/m3 in 2017 increased
to 29 and 31 pg/m°® in 2018 and 2019, respectively. The
days exceeding the air quality standard also increased
from 8 days in 2017 to 14 days in 2019°. This made
people more vulnerable to health hazards from dust
exposure. If an area has a high amount of dust for a long
duration, while the proportion of elderly people in the
population continues to increase, the long-term health
and environmental issues will ignite public concern".
However, health hazards can be reduced if the elderly
engage in behaviors to prevent health risks from dust
exposure. Therefore, this research aimed to study the
behaviors and factors that predicted health risk
prevention behaviors from dust exposure among the
elderly living in a semi-urban community located near
industrial factories in an area that has seen an upward
trend in the number of days with PM2.5 concentrations
over the standard'. This data could be useful for public
health agencies, as it could be used to promote
preventive behaviors of health hazards from dust
exposure among the elderly by dealing with
behavior-related factors which in turn could reduce the
likelihood and severity of health hazards from dust
exposure and lead to a better quality of life.

Materials and Methods
Ethical considerations

This study was approved by the Ethics Committee for
Research Involving Human Subjects, Sakon Nakhon
Rajabhat University, Thailand (Approval Number:
049/2020). Written consent was obtained from all
participants before the start of the study. Participants
were assured that their information would be kept
confidential.

Study design and setting

A cross-sectional study was carried out with the
elderly living in 17 villages in the Kusuman District,
Sakon Nakhon Province, Thailand. This area is not more
than 2 km® and includes a sugar factory. The
concentration of PM2.5 in the atmosphere in this area
was assessed by the AERONET network (AERosol
RObotic NETwork) and the SKYNET network by
Kumharn et al’. The PM2.5 concentration had been
increasing for three years (2017-2019).

Research volunteers

The total population of elderly was found to be 784. A
sample population of 280 elderly was calculated using
the Krejcie and Morgan®® sample size table.

Participants’ enrollment in the study was based on
census, and the sample was selected by simple random
sampling. The inclusion criteria were: age 60 years or
over, an ability to communicate in Thai, the absence of
hearing or speaking limitations, and a willingness to
participate freely in the study. The exclusion criteria
were an inability to provide information throughout the
inquiry.

Research instrument

The instrument was a questionnaire created by the
researcher from a literature review. The tool used for
collecting data was divided into three sections as
follows:

1. General characteristics were chosen based ona
literature review, and measured using a structured
questionnaire divided into six parts as follows: (1)
demographic characteristics, including sex, age, mari-
tal status, education level, and length of stay in area; (2)
health history, including chronic disease (diabetes
mellitus, hypertension, cardiovascular disease, and
more than one disease) and symptoms seen in the past
month (March to April), including no symptoms, stuffy
nose, itchy eyes, itchy skin, and rash; (3) protective
behaviors of dust exposure (none, stay at home to avoid
dust exposure, using a cloth or a mask to cover nose
and mouth, turning on a fan for air circulation, opening
windows for air circulation, using several preventative
measures together); (4) source of health information
obtained by a closed-ended, yes or no question,
including public healthcare officials, television/village
radio broadcasts, family members, internet/application,
newspaper / leaflets / posters; (5) the environment
surrounding the home obtained by four closed-ended
questions, for example: “which of the following is the
environment around your home?”, with answer options
of: house with roadside, car exhaust exposure, dust
exposure from construction near the house, usage of
charcoal stoves for cooking or grilling; (6) experience of
dust exposure obtained by a question regarding that
dust sources that participants have been exposed to in
the past three months, including industrial factories and
agricultural burning such as rice straw or sugarcane,
garbage, or leaf litter. Answers were provided using a
binary outcome scale (yes/no) for each question.

2. Preventive knowledge of health hazards from dust
exposure was assessed using 10 items on the
questionnaire. For example, “dust is caused by burning
agricultural waste or burning garbage in open areas”
and “doing outdoor activities when the level of small
particulate matter exceeds the standard will make it
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it possible to get sick.” Scoring was based on choosing
the correct or incorrect answer, or unsure answer. The
correct answer was given 1 point, and wrong or unsure
answers were given 0 points. Possible scores ranged
between 0-10 points, divided into two categories: low
to moderate 0-7, and high =8. Then, three experts
validated the section. Its validity score was 0.78.

3. Preventive behavior of health hazards from dust
exposure was the dependent variable of this study, and
was defined as any activity undertaken by an individual
related to preventing health hazards from dust
exposure, including dust hazard surveillance. For
example, obtaining news about the dust situation,
personal hygiene, early signs of over - exposure,
respiratory protective devices, and monitoring and early
detection of health impairment resulting from dust
exposure. The variable was assessed using 20 items on
the questionnaire, which were related to the previous
month's history of preventive behaviors towards dust
exposure. The scoring for the questionnaire was based
on the frequency of preventive practice in 1 week: never
done (0) to done every day (4), with a five-point numeric
rating scale. Possible scores ranged between 0 - 80
points, and were divided into two categories: low to
moderate (0 — 63) and high (= 64). Then, three experts
validated the section. Its validity score was 0.79. Its
reliability was tested among 30 respondents from a
different area to the study sites (Cronbach o = 0.88).

Data collection

Data were collected using the questionnaire, by six
research assistants with bachelor's degrees in public
health. All were trained in using the research tool to read
the questions and provide advice to assist participants
in answering questions if the participant had doubts.
Researchers made an appointment to collect data at
the participants' homes during a convenient time for the
respondent. The time required to answer the
questionnaire was 30 - 45 minutes per participant, and
they answered the questions themselves. Data were
collected from April to May 2021, which is the time
when sugarcane is harvested for delivery to the
factory®'.

Statistical analysis

Statistical Package for the Social Sciences (SPSS)
software version 28.0 was used for data analysis.
Characteristics data were presented with descriptive
statistics, including frequency, percentage, mean, and
standard deviation (SD). Pearson's correlation and
Spearman rank order correlations were used to test the

correlations between the independent variables and
(p<0.05). Stepwise multiple
regression analysis was used to identify the
independent variables that were most closely
associated with preventive behaviors of health hazards
from dust exposure (dependent variable).

preventive behaviors

Results
Data collection

Most of the respondents were female (68.2%). The
mean age of respondents was 67.56 years (SD 5.59).
Most of them were farmers (88.6%). 92.1% of them had
an educational background of primary education.
16.1% reported having hypertension, and 12.1% had
more than one disease. 81.4% had been living in the
area since they were born, and the mean length of
residence was 35.94 years (SD 12.90). The homes
surrounding environment analysis found that most of
the respondents (73.2%) whose houses were next to
roads were exposed to dust from soil diffusion due to
traffic. In addition, there was exposure to car exhaust
(89.3%), dust from construction near the house
(65.7%), and pollution from charcoal stove usage for
cooking or grilling (95.7%). When going outside, 65.4%
of respondents reported having symptoms, such as a
stuffy nose, itchy eyes, itchy skin, and rash.

Preventive behaviors of health hazards from dust
exposure

Respondents had experience with dust exposure
from agricultural burning (56.1%), garbage and leaf litter
burning (563.9%), and industrial factories (52.5%). Most
of them used cloth or a mask to cover their nose and
mouth to protect themselves from dust hazards
(49.6%). 84.3% of the participants received information
on preventative measures from dust exposure from
public healthcare officials. 87.5% had knowledge of
dust prevention practices at a high level. Additionally,
54.3% had low and moderate levels of dust prevention
practices (Table 1).
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Table 1 Preventive behaviors of health hazards from dust exposure (n = 280)

Preventive behaviors of health hazards from dust exposure n (%)
Experiencing dust exposure
Industrial factories
No 133 (47.5)
Yes 147 (52.5)
Agricultural burning
No 123 (43.9)
Yes 157 (56.1)
Garbage or leaf litter burning
No 129 (46.1)
Yes 151 (563.9)
Protective behaviors of dust exposure
None 8(2.9)
Stay at home to avoid dust exposure 34 (2.1)
Using a cloth or a mask to cover nose and mouth 139 (49.6)
Turning on a fan for air circulation 6 (2.1)
Opening windows for air circulation 12 (4.3)
Using several preventative measures together 81 (28.9)
Source of health information (multiple responses)
Public healthcare officials 236 (84.3)
Television/ village radio broadcast 154 (51.8)
Family members 68 (24.3)
Internet/ application 17 (6.1)
Newspaper/ leaflets/ posters 4(1.4)
Knowledge of preventive behaviors from dust hazards
High 245 (87.5)
Low to moderate 35(12.5)
Mean + SD: 8.7 + 1.06
Preventive behaviors of health hazards from dust exposure
High 128 (45.7)
Low to Moderate 152 (54.3)

Mean + SD: 61.9 + 0.67

SD, standard deviation

Factors predictive of preventive behaviors of health
hazards from dust exposure

Stepwise multiple regression analysis revealed that
four factors were predictive of preventive behaviors of
health hazards from dust exposure. Those four factors
were the experience of dust exposure from factories,
knowledge of preventing health risks from dust
exposure, getting advice from public health officials,
and length of stay in the area. These factors could
predict preventive behaviors of health hazards from
dust exposure among the elderly with a multiple
correlation coefficient of 0.39, and a predictive power of
15.0% at a statistically significant level of 0.05.

The interpretation of statistical data indicated that a
high level of experience of dust exposure from factories,
knowledge, and advice from public healthcare officials
on preventing health hazards from dust exposure led to
a high level of preventive behaviors of health risks from
dust exposure among the elderly. Furthermore, a longer
period of residence in the area may reduce preventive
behaviors of health hazards from dust exposure among
the elderly (Table 2).
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Table 2 Factors predictive of preventive behaviors of health hazards from dust exposure using stepwise

multiple regression analysis (n = 280)

Variable b SE(b) B, P
Experiencing dust exposure from factories 4.01 0.26 0.88 <0.001
Preventive knowledge of health hazards from dust 2.35 0.22 0.62 <0.001
exposure

Source of health information from public healthcare 3.62 0.15 1.32 0.006
officials

Length of stay in the area (years) -3.40 -0.11 1.67 0.043
Constant 39.55 < 0.001

SE, standard error; R = 0.15, adjust R® = 0.14, SEE = 10.84, overall p < 0.001

Discussion

Elderly people in the semi-urban community
exhibited preventive behaviors, such as monitoring
their health and avoiding dust exposure to prevent
health hazards from dust exposure. When assessing
the frequency of the average weekly practice, most of
them showed a low to moderate level of practices to
prevent health risks from dust exposure. This may make
them vulnerable to health hazards from dust exposure.
These results correspond with a study by Rodsawas et
al® which found that the health-protective behaviors
among the population from PM2.5 were moderate.

The homes surrounding environment analysis found
that elderly people are more prone to exposure to dust
from various sources. Most households were on a
roadside where cars were traveling, causing the spread
of dust, as well as vehicle exhaust from cargo trucks
traveling from construction sites. These results
correspond with a study by Vardoulakis et al™ which
found that outdoor air is a primary PM2.5 source among
roadside households. A home’s location at
high-traffic-density roads contributes to high indoor air
pollution. Also, there is agricultural burning of materials
such asrice stubble, sugarcane, garbage, and leaf litter,
as well as factory smoke. About half of the elderly
respondents experienced exposure from this dust and
pollution. These results correspond with a study from
the Chulabhorn Research Institute®’ which found that
the upper northeastern region, including Sakon Nakhon
province, will experience some crisis situations related
to dust exposure from the burning of agricultural scraps
such as rice, corn, and sugar cane.

Smoke from traffic and transport vehicles occurs in
major cities from around January-May. This exhaust is a
source of dust, and is one of the factors that cause
particulate pollution that affects people's health and the

30
|

environment. In addition, almost all the semi-urban
elderly communities cook by using charcoal stoves.
These results correspond to a study from U-Kong®,
which found that charcoal stoves are the main
equipment that the Northeastern (Isan) people use for
cooking due to their lower price and high heat
efficiency. It is also traditional to Isan kitchen culture.
Each household had 2 -3 charcoal stoves, which
contributed to dust inside the house. Charcoal grilling
produces lots of air pollutants, most of which are PM2.5
and harmful to health®. In semi-urban communities,
elderly people are thus at risk from exposure to dust
pollutants both inside and outside the home.

Moreover, our results found that during the past 1
month, when the elderly participants went outside, they
experienced symptoms such as stuffy nose, itchy eyes,
itchy skin, and rashes, as some did not protect
themselves from dust exposure and did not wear a
mask to protect themselves from dust. These results

[** which found

are in line with a study by Kanyamun et a
that many elderly people do not wear a mask, as they
find it uncomfortable and hard to breathe when wearing
one. The results also showed that the reasons for not
wearing a mask include being perceived as a sick
person and having difficulty communicating, as people
cannot hear them properly when they are wearing a
mask.

Key findings of this study identified factors that are
predictive of preventive behaviors of health hazards
from dust among elderly people in a semi-urban
community. There was a 15.0% variability in the
preventive behaviors of health hazards from dust. The
best predictor of preventive behaviors in the elderly
was experience of dust exposure from factories®®*%,
The results indicated that knowledge and information
on preventive behaviors received from public
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healthcare officials were predictive factors. The results
also showed that a high level of knowledge, and advice
from public healthcare officials on preventing health
risks from dust exposure, were related to a high level of
preventive behaviors of health
exposure. It can be assumed that most elderly will
eventually develop a high level of dust protection
knowledge because Thailand plans to reform the
country in terms of public health to create a health
literate society. Therefore, the health promotion system,
including environmental health, should focus on
educating people of all age groups to be able to take
care of their own health. Knowledge and perception of
dust exposure information was found to be related to
the participation of the people in preventing health
hazards from dust exposure in the community'>*. Most
of the elderly respondents had received information and
knowledge about the impact and prevention of dust
exposure from public health officials, news from
television, and a village news tower. These results add
to a study from Rodsawas et al®® which found that
information sources such as friends or acquaintances
are also important channels for people aged 60 years
and over. In urban areas, most people have access to
educational and information

Facebook and agency websites®.

According to the research results, although most of
the elderly respondents had a high level of knowledge,
the least correctly answered questions were: the
wearing of a mask to reduce the amount of dust, and the
avoidance of outdoor activities while the dust level
exceeds the air quality index (AQI) value of 50 lg/m°
(AQI category is moderate)'to decrease the chance of
getting sick. This was consistent with the practical
results of preventing health risks from exposure to dust,
which indicated that elderly people had the least
practice in refraining from exercising and working
outdoors, and reducing dust-causing activities, such as
burning incense, leaf litter and garbage and cooking by
grilling outside. Elderly people should thus be
encouraged to know more about the sources of dust
and the importance of avoiding activities that lead to
dust exposure, and to learn ways to prevent health risks
from dust exposure. This will further help them to
prevent health risks from exposure to dust.

Length of stay in the area was another factor that
increases the risk of people being exposed to dust and
is associated with an increase in the hazard of
admissions'®¥. The study results concerning length of
stay in the area found that elderly respondents who had
lived in the area for long periods of time may have

risks from dust

resources such as

compromised the practice of preventive behaviors from
dust exposure. This is because most of them had lived
in this area since birth, with an average length of stay of
35.9 years, and they had practiced traditional behaviors
before the semi-urban community was developed into
an industrial area. Back then, there were no factories,
and there were few motorized vehicles. Therefore, there
was no need to wear dust protection equipment. Their
past behaviors have affected their current behaviors,
because of this. Therefore, it will take a long time to
implement a change in old behaviors to new behaviors
for preventing health hazards from dust exposure
among this age group. Any advice given, therefore,
should be simple guidelines that suit the context of the
lifestyles of elderly people'®'®®,

A limitation of this study was its relatively small
sample size. However, it provides vital information on
the factors that are predictors for preventive behaviors
of health hazards from dust exposure.

Conclusion

The researchers found that the predictors for
preventive behaviors of health hazards from dust
exposure were: experiencing dust exposure from
factories, preventive knowledge of health hazards from
dust exposure, health information from public
healthcare officials, and length of stay in the area.
Therefore, public health officials should focus on
advising elderly people who have lived in the area for a
long time, in order to change their health behaviors to
prevent health risks from dust exposure. Future studies
should monitor the health status of elderly people in
semi-urban communities to prevent the long-term
effects of dust. Advice on health behaviors given by
healthcare providers should be simple and easy to
understand for implementation that fits into a health
care routine.
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