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maintaining for distribution BMI features. The survey was conducted through
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Swanny Trikajanti Widyaatmaadja females aged 20 years and older. Box plot visualization and cross-tab test were
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handwash before meals. Statistically, it showed a significant relationship
DOI: 10.29303/jppipa.v10i11.8737 between normal calcified BMI and washing hands before eating (p-val : 0.001)

and before eating snacks (p-val : 0.000). The distribution of participants who
© 2024 The Authors. This open access articleis  were in BMI classification of overweight (BMI 24.9~29.9) in a group that had

distributed under a (CC-BY License) habits of washing hands before meals when traveling showed 10% lower. The
lower the number of cleaning frequencies, increasing the higher BMI. However,

the impact on shoe care (washing) and waste care was negligible. The result
shows that good habits in the environment, especially hand hygiene, influence
the BMI. This indicates that certainty about health and some health
environmental habits also affect health.
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Introduction birth of 74.5 years for men and 80.2 years for women
(Chau et al., 2012; WHO, 2020; Fomby et al., 2021;

Nowadays technology has influenced human Moody, 2024). How was technology exposure in South

behavior and people are so depend upon it. The rapid Korea? In contrast, South Korea shows a different
development of technology has also led to adverse trend. People spend an average of 6.31 hours per day
impact on health, causes unhealthy behavior such as a on screens, with an obesity status rate only 4% (very
lack of physical activities resulting in an imbalanced low), and the average life expectancy at birth is 80.5
lifestyle. Evidence has emerged identifying habitual years for men and 86.5 years for women (Yi etal., 2015;
sedentary behavior (prolonged sitting) as a significant Braun et al., 2016; Benvenuti et al., 2023). It is important
concern (Okely et al., 2021; Haghjoo et al., 2022; Liu et to study how South Korea manages to control body
al., 2023). Physical inactivity is one of important critical weight, serving as model for other countries (Dempsey
factor related to obesity (BMI > 30). In the US people etal., 2014; CDC, 2015; Won-Noh et al., 2017; Al Zaki et
spend an average on screen for 7.4 hours per day, with al., 2023).

an obesity status rate of 42.4%, and a life expectancy at
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One notable characteristic of South Korea is its
geography. Mountains cover 70% of the landmass,
making it one of the most mountainous regions in the
world. This geographical advantage provides many
opportunities for Korean People got great access of
facilities outdoor nature physical activities and
exercise, due their many routes of walking. This
country has numerous walking routes that facilitate
physical activity, such as the Jeju Olle Trails 130 km off
the southwest coast of Korea consists of 21 main routes
that loop the islands' coastal region; Seoul Dulegil
(Seoul Trail) 157 km trail with 8 Courses runs around
the outer edge of Seoul city; and Gangneung Baugil
about 400 km along the mountain chains and the sea
(Korean Peninsula Map, 2017). Walking activities give
both health benefit for the body and mind (Marselle et
al., 2013; Heath et al., 2022). Furthermore, the benefits
of walking are extended to many aspects of health and
fitness, and hygiene habits play a crucial role in
maintaining health. Keeping the body clean helps
prevent illness and infections from bacteria or viruses.
Simple hygiene practices, such as regular
handwashing as hygiene behavior, are effective in
preventing the spreads of germs (CDC, 2022; 2024).
Health maintenance and disease prevention can be
supported  through the hygiene sanitation
environmental as an activity to maintaining basic
environmental conditions, such as clean water supply,
ambient air, and safe waste disposal that affecting the
well-being of people (Gozdzielewska et al., 2022; CDC,
2024; WHO, 2014; Zaitun, 2024; Roy et al., 2022). Good
personal hygiene is critical in preventing the spread of
illness, in daily life and emergency situations (Wang et
al.,, 2017, WHO, 2018; Asnidar et al., 2023). In this
study, this part represented in questions to participants
the health prevention through hygiene sanitation
includes hand wash, shoe-wash, and garbage disposal
management.

Previews research has found that house dust
containing Endocrine-Disrupting Chemicals (EDCs)
can alter hormones, contributing to obesity. People
breathe inhale every time for their life and ingest small
amounts of dust continuously, and even minimal
exposure, as low as three micrograms, can have
measurable effects (Kassotis et al, 2017). This
highlights the importance of a «clean living
environment to prevent weight gain.

The novelty of this study lies in its comprehensive
approach to understanding the relationship between
physical activity, hygiene habits, and BMI in South
Korea, a country with notably low obesity rates despite
technology  exposure. By investigating the
environmental behavior of individuals who engage in
hiking activities and their hygiene practices, this
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research aims to uncover key factors that contribute to
maintaining a healthy BMI and overall well-being.

This study is important because provides insights
into effective strategies for managing body weight and
promoting health, understanding how environmental
influence and outdoor facilities contribute to physical
activity, emphasizes the role of hygiene habits in
preventing illness and supporting health maintenance
linking it to BMI and give implication public health by
promote healthy lifestyles and prevent obesity in
different populations. The findings of this study were
contributed to the development of healthy Korean
population to keep the Body Mass Index (BMI) and
body weight stable, also suggestion on hygiene
sanitation education habits.

In this study, we will focus on the benefits of
walking activities by using BMI result data from
surveys related to the environmental behavior of
walking traveler participants who had hiking
experiences in South Korea. We will also analyze the
association of healthy people’s BMI classification by
hand hygiene habits, shoe-washing and garbage
disposal maintenance. By uncovering these
associations, this research aims to contribute to the
development of effective strategies for maintaining
healthy body weight and preventing obesity,
ultimately improving public health outcomes.

Methods

Study Participants
- 569 participants, males and females (> 20 years)
- Participants had a lot of hiking experience

Data Analysis

- Visualization: using box plot visualization

- Statistical Test: using EXCEL p-value cross-section
test

- Variables Analyzed: BMI classification analyzed
by hand hygiene habits, shoe washing habits and
garbage disposal maintenance habits.

Data Collection

- Survey Method (in English & Korean (Hangeul)
- Questionnaire Preparation: The survey was
conducted through an online questionnaire

Figure 1. The flow of research
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The study employed a cross-sectional design to
investigate the association between hiking experience,
body mass index, and personal hygiene habits among
adult participants. Surveys were conducted using a
Google Forms questionnaire, with hard copies
available for respondents aged 60 and older to
accommodate potential difficulties with online access.
The questionnaire war prepared in English and Korean
to cater to South Korean participants.

The sample consisted of 569 adult participants,
both male and female, aged 20 and above, with
extensive hiking experience. Box plot visualization and
Excel p-value cross sectional tests were used for data
analysis (Jeoung & Pyun, 2022; Papaconstantinou et al.,
2020). To assess the relationship between BMI and
personal hygiene habits, the study analyzed the
participants’ hand washing, shoe washing, and
garbage disposal habits. Figure 1, showed the flow of
research.

Result and Discussion

Participants Demographic

Table 1. Participants demographic

Variable Category Participants %
Gender Male 280 49.2
Female 289 50.8

Age (years) 20-39 270 47.5
40 above 299 525

Occupation Student 56 9.8
Office workers 390 68.5

No Job 32 56

Housewives 91 16.0

Education Primary-High school 107 18.8
background  College graduate or above 462 81.2
BMI Underweight 38 6.7
Normal weight 439 77.2

Overweight 92 16.2

Obese 0 00

Source: Processed data (2024)

This survey was conducted through an online
survey questionnaire to gather demographic
information from respondents, including gender, age,
occupation, education and BMI. In this study, walking
tour experience followed by 100% of participants . The
proportion of participants in this study was 280 male
participants (49.2%) and 289 female participants
(50.8%). From the group ages shown above 40 years
(52.5%) slitghly higher than group ages 20-39 years
(47.5%).
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Overview of Research Location

The residence of participants mostly come from
Seoul 33.4%, Gyeonggi-do 25.8% and 40% come from
16 province area in Korea.
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Figure 2. Research location (Source: South Korea maps;
www.mapsworld.com)
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Figure 3. Box plot displaying BMI of total participants (569)

Figure 3 show a box-whisker plots of Body Mass
Index (BMI) from total participants in this study. The
median is approximately equal 22.4 (50t percentile).
The IQR as 50t percentile distribution seen from
Quartile 1 (Q1) to Quartile 3 (Q3) as 20.3-24.2 (50%
distribution) in range 3.9. 75t percentile of total
participants BMI distribution under 24.2. The spread of
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distribution from all participants seen from minimal
whisker (Whisker L) to maximal whisker (Whisker U)
in range 16.0-29.7. the tails of the distribution are
balanced. Furthermore, in comparison to WHO BMI
standards and other countries, the obtained result of
total participants by WHO BMI classifictaion in this
study is more than 75% in normal weight level as
normal standard as 18.5-24 (Table 2).

Table 2. BMI of Total participants by WHO BMI
standard

WHO BMI <185 18.5-24.9 25-29.9
Standard Under Normal Over Total
weight weight weight
Participants 38 439 92 569
Portion (%) 6.7 77.2 16.2 100

Source: Processed data (2024)

The next table showed result of distribution total
participants BMl in this study by Korean BMI Standard
51.3% in normal weight level as normal standard as
18.5-22.9. compare to WHO BMI Standard, BMI level in
Korea be more strict limit index (Table 3).

Table 3. BMI total participants by Korean BMI
standard

<184 185229 23-249 25299
BMI Korean
Under Normal Over Total
Standard . . . Obese
weight  weight weight
Participants 38 292 146 93 569
Portion (%) 6.7 51.3 25.7 16.3 100

Source: Processed data (2024)

Health Prevention Through Environmental Habits

This part represented in questions to participants
the health prevention through hygiene sanitation
problem, include hand wash, shoewash, and garbage
disposal management.

Hygiene Sanitation Problem
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Figure 4. Hygiene sanitation problem
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Based on participants experience, in this study, the
biggest problem in hygiene sanitation on walking
course, 58.5% insufficient management of public toilet,
followed by the availibiliy of public toilet 21.3%, and
14.6% about garbage problem sorround location of
hiking (Figure 4).

Hand Wash Habits During Walking

It was shown on Table 4, almost 50% participants
handwash before meals. On the other hand, handwash
for drinking and eating snack during walking almost
depending on situation for drinking and eating snacks.

Table 4. Hand washing habits during walking
Hand 4 3 2 1

wash Almost Washing only Depend on Almost no
habits  washing after stool  situation = washing
Before 48.5 12.1 37.6 1.6
big

meals

Before 6.3 74 52.9 33.4
drinking

Before 28.5 6.2 56.9 8.4
snacks

Source: Processed data (2024)

Shoe Wash Habits During Walking

Washing Frequency Rate (WFR), the time-
frequency for washing shoes that usually wear during
walking in 10-times using showed mostly participants
cleans 1 time for 10 times uses.

Table 5. The frequency of shoe washing

Shoes Almost No  Sometimes Frequently
washing Washing Washing Washing
Frequency (time) (time) (time)
Washing 0~1 2~3 4~10
time
10 times using

SWER (%) 0~10 20~30 40~100
Portion (%) 57.3 29.2 13.5

Source: Processed data (2024)

*Shoe washing frequency rate (SWFR) is

Washing times

SWEFR = X 100% (1)

10 times using

Garbage Disposal Handling Habits

This study getting 87.9% of the participants habits
about how they manage own garbage and throw away
in a nearby garbage bin. Only 9.7% care with others
trash around to collect it and throw it in the garbage
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bin. The table figure shown how the environmental
manage by participants.

Table 6. Handling garbage disposal

Garbage Put Take and put Takeand putto
. trash box
disposal anywhere  to trash box .
managin, (littering) (own garbage) (collecting other
gmg ) garbag garbage)
Portion (%) 2.5 87.9 9.7

Source: Processed data (2024)

BMI and Environmental Hygiene Sanitation Habits
BMI by Handwash Before Meals

In this study, we have compared the BMI
according to the hand hygiene habits by handwashing,
the lower number of the cleaning frequency, increasing
the higher BMI (Figure 5).
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Figure 5. BMI by handwash before meals

Table 7. Association of personal hygiene by hand
washing before meal by BMI classification

Handwash WHO BMI classification

before meal

during <184 ur}der 18.5-24.9 25-?9.9 p-val
walking tour weight normal overweight
Almost 24 70.6% 217 482% 36 42.4%
washing 0.018
Almost no 10 294% 233 51.8% 49 57.6%
washing

Source: Processed data (2024)

In this study, 48.7% of all participants were almost
washing, support by 70.6% underweight BMI and

November 2024, Volume 10, Issue 11, 8773-8781

48.2% normal weight BMI. In overweight BMI level,
42.4% almost washing but over half of BMI overweight
participants almost no handwash before meal during
walking tour (Table 7). Chi square test with p-value =
0.018 statistical test results show that these different
were significant (p < 0.05). There is significancy
association between hand wash before meal and the
BMI classification.

We found, just 28.5% of all participants were
almost washing, but 58.8% of underweight BMI were
almost washing. In other BMI level, between 41.2-
75.3% of participants almost no hand wash before
snack during on course (Table 8). Chi-square test with
p-value = 0.000 (p < 0.01), statistical test results show
that these different were significant. There is
significant association between hand wash before
snack and the BMI level.

Table 8. Association of personal hygiene by hand
washing before snack by BMI classification

Handwas WHO BMI classification
h before
k _ _
sna(.: <184 18.5.24.9 25-29.9 p
during under over Total val
. . normal .
walking weight weight
tour
Almost 20 58.8% 121 26.9% 21 24.7% 162 28.5%

washing 0.00
Almostno 14 41.2% 329 73.1% 64 75.3% 407 71.5% 0
washing

Source: Processed data (2024)

In this study, we find out that healthy people have
handwashing habits before every meal. Hand wash
before meals found out the trend on BMI. The results
revealed that almost 48.5% of all participants
handwash before meals. Statistically, it showed a
significant relationship between normal calcified BMI
and washing hands before eating (p-val : 0.001) and
before eating snacks (p-val : 0.000). The distribution of
participants who were in BMI classification of
overweight (BMI 24.9~29.9) in a group that had habits
of washing hands before meals when traveling showed
10% lower. The lower the number of cleaning
frequencies, increasing the higher BML

Keeping hands clean is one of the most important
steps we can take to avoid getting sick and spreading
germs to others. Many diseases and conditions are
spread by not washing hands with soap and clean
running water (CDC, 2022; 2024). It is widely
acknowledged that practicing good hand hygiene can
save lives and improve the standard of care provided
to patients at all levels. It is the basis for efficient and
secure healthcare. These arguments emphasize how
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crucial good hand hygiene is to stopping the spread of
illness and preserving public health.

Findings that do not support the results of this
research were carried out by Dhaifullah et al. (2019)
and Degirmenci & Degirmenci (2020) showed that
there was no correlation between hygienic habits and
BMI. The findings of Nurudeen & Toyin (2020) show
that hygienic habits are influenced by a person's
gender. Hygiene is not the only factor that affects BML
However, residents' daily activities, namely walking,
have an effect on health and BMI (Sifatu et al., 2023). In
contrast to the findings of Imanuddin et al. (2023) that
there is a relationship between physical activity and
BMI. Nurhidayah & Puspitosari (2023) found that there
was a positive correlation between BMI and gout.

According to Sumardiyono et al. (2023) BMI
correlates with work fatigue. Meanwhile, according to
Purwanto & Ockta (2024) that socioeconomic factors
are related to BMI. According to Gurrici et al. (1999)
and Muriyati et al. (2023), excessive adolescent BMI
correlates with high carbohydrate and fat content is
more at risk of obesity. Findings of Rusdi et al. (2024)
education level, low maternal age, poor toddler care
and nutrient intake during pregnancy are associated
with BMIL. Adab et al. (2018), Jouhar et al. (2021),
emphasizes that BMI plays a diverse role, including
promoting health as well as correlating with the social
and economic status of the community.

The results of this research are in line with the
findings by Shah et al. (2023), Ranfl et al. (2022),
Abdolsamadi et al. (2023), Hsu & Chiang (2020), Alam
et al. (2022), Al-Khudairy et al. (2017), Bobula (2019),
and Hasanuddin et al. (2023) that good habits in terms
of hygiene are related to BMI.

Conclusion

The result shows that good habits in the
environment, especially hand washing, influence the
BMI. This indicates that certainty about health and
some health environmental habits also affect health.
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