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Analysis of factors related to respiratory disorders
complaints of scavengers At Klotok Landfill Kediri City.
Klotok landfill is a place where the waste is collected by the
community every day. Klotoklandfill was also used as a source of
livelihood for scavengers. Scavengers working in landfills are
prone to respiratory problems due to dust and pollutant gases
produced through the waste decomposition process. The purpose
of this study was to analyze the factors that have a relationship
with scavengers' respiratory complaints at the Klotok landfill.
This study used an analytic observational research design with a
cross-sectional approach. The research was conducted on 43
scavengers with the total sampling technique used. Data was

Scavengers collected through interviews using questionnaires and
observation in the TPA environment. The results showed that
67.4% of scavengers at the Klotok TPA experienced respiratory
disorder complaints. The study also revealed a relationship
between the use of masks (p=0.003), years of service (p=0.027)
and age (p=0.002) with scavengers' complaints of respiratory
disorders. And there was no relationship between smoking habits
(p=0.826), working hours (p=0.191), and gender (p=1.000) with
scavengers' complaints of respiratory disorders.

This is an open access article under the CC BY-SA license.
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INTRODUCTION

Waste is a significant environmental problem. This problem is directly related to population
growth, which leads to an increase in waste production each year. The community's
increasing waste production has not alleviated the waste problem in Indonesia, and the lack
of effective management persists. According to the Ministry of Environment and Forestry
(KEMENLHK), waste generation in Indonesia in 2020 will reach 67.8 million metric tons per
year. This implies that Indonesia produces approximately 185,723 tons of waste daily. This
waste generation consists of organic waste, plastic waste, paper waste, and other waste (1).

At a waste collection site known as a final processing place (TPA) or dump station, the
community discards and collects the waste it produces daily. This causes waste in the landfill
to pile up and become overloaded. The operational system divides the methods used at the
final waste processing site into three categories: sanitary landfills, controlled landfills, and
open dumping. Final waste processing methods must comply with environmentally sound
technical principles in order to cause as little pollution and negative impacts as possible (2).

Journal homepage: https://ejournal kesling-poltekkesbjm.com


https://creativecommons.org/licenses/by-sa/4.0/

244 | Jurnal Kesehatan Lingkungan Vol. 20 No. 2, July 2023

Apart from serving as a final waste processing site, TPA also provides a source of livelihood
for scavengers. At the Klotok TPA, Kediri City, it is estimated that around 50 scavengers sort,
search for, and collect waste that can be recycled or reused to be sold to collectors, such as
plastic bottles, glass bottles, and electronic equipment. An interview with one of the
scavengers reveals that the types of waste entering the Klotok landfill remain mixed. The
waste in the Klotok landfill comes from a variety of sources, including household waste,
industrial waste, market waste, hotel waste, and other locations.

Every day, scavengers come face to face with rubbish, strong odors, dust, and various air-
polluting gases such as H2S and CH4, which spread in landfills while carrying out their work.
(3). When humans inhale dust, air-polluting gases, and rotting bacteria that land in rubbish,
they can cause shortness of breath, coughing, and chest pain, as well as irritation and
respiratory tract infections. (4). Scavengers who receive continuous exposure will have
respiratory tract problems.

A preliminary study at Klotok TPA on 10 scavengers found that 7 people, or 70%, complained
of respiratory issues. Seven individuals reported experiencing shortness ofbreath, with some
also reporting coughing. The observations revealed that 8 out of the 10 scavengers were not
wearing masks as personal protective equipment.

This research aims to analyze the factors associated with complaints of respiratory problems
among scavengers at the Klotok TPA.

MATERIALS AND RESEARCH METHODS

The final processing site, TPA Klotok, in Kediri City's Mojokerto District, served as the location
for this research from September to November 2022.

This study employs an observational-analytical research design with a cross-sectional
approach. The subjects in this study were all active scavengers who worked at the Klotok TPA.
Sampling used a total sampling technique, namely 43 people. We collected data through
interviews using a questionnaire.

The independent variables studied in this research include age, gender, length of service,
working hours, smoking habits, and use of masks. In this study, complaints about respiratory
problems are the dependent variable. In this study, data analysis was performed using
univariate analysis with a frequency distribution table and bivariate analysis using the chi
square test with a confidence level 0f 95% (a = 0.05).

RESULTS OF RESEARCH AND DISCUSSION

Results of Univariate Analysis of Respiratory Disorder Complaints, Individual
Characteristics, and Mask Use

According to Table 1, the research findings revealed that 14 scavengers (32.6%) did
not experience respiratory problems, and 29 scavengers (67.4%) experienced
respiratory problems.

Most of the respondents at Klotok TPA were 240 years old, 32 people (74.4%). The
average age of respondents was 46 years, with the youngest respondent being 20
years old and the oldest being 64 years old. There were 26 male respondents (60.5%)
and 17 female respondents (39.5%). Most respondents had a work period of 210
years, totaling 27 people (62.8%) with an average work period of 11 years, with the
longest work period being 25 years. The majority of the respondents, specifically 26
individuals (60.5%), worked an average of 8 hours per day, with the longestbeing 12
hours. Respondents witha smokinghabitwere 22 people (51.2%), while respondents
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who did not have a smokinghabitwere 21 people (48.8%). There were 9 respondents
(20.9%) who wore masks, and 34 respondents (79.1%) did not wear masks when
working.

Table 1. Frequency Distribution of Respiratory Disorder Complaints, Individual
Characteristics, and Mask Use

Variable Frequency Percentage (%)
Complaints of Respiratory Disorders
Yes 29 67.4
No 14 32.6
Age
240 years old 32 74.4
<40 years 11 25.6
Gender
Man 26 60.5
Woman 17 39.5
Years of service
=10 years 27 62.8
<10 years 16 37.2
Working hours
> 8 hours/day 17 39.5
< 8 hours/day 26 60.5
Smoking habit
Smoke 22 51.2
Do not smoke 21 48.8
Use of Masks
No 34 79.1
Yes 9 20.9

Table 2. Descriptive Analysis of Age, Years of Work, and Working Hours

elementar
Variable Mean Median Mode y school Min Max
Age 45.98 46 42 10,559 20 64
Years of service 11.28 10 10 6,096 2 25
Working hours 8.16 8 8 2,288 2 12

According to Table 3, the types of complaints experienced by respondents varied: 13
people complained of coughing (30.2%), 4 people complained of coughing with
phlegm (9.3%), 5 people complained of wheezing (11.6%), 10 people (23.2%)
complained of shortness of breath, 11 people (25.6%) had the flu, and 6 people
complained of chest pain (14.0%). We categorized respondents' complaints of
respiratory problems into two categories: mild and severe. Respondents in the
category of complaints of mild respiratory problems were respondents who only
experienced complaints of cough, cough with phlegm, and flu, namely 12 respondents.
Meanwhile, respondentsin the category of complaints of severe respiratory problems
were respondents who experienced complaints other than coughs and flu, namely 17
respondents.

Table 3. Types of Respiratory Disorder Complaints Experienced by Respondents

No. Type of Complaint Frequency Percentage (%) Frequency Percentage (%)
(Yes) (No)
1 Cough 13 30.2 30 69.8
2 Flu 11 25.6 32 74.4
3 Out of breath 10 23.2 33 77.8
4 Chest pain 6 14.0 37 86.0
5 Wheezing 5 11.6 38 88.4
6 Cough with phlegm 4 9.3 39 90.7
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Table 4. Categories of Complaints Experienced by Respondents

Complaint Category Type of Complaint Frequency
-Cough 2 persons

-Flu 3 people

. . -Cough and flu 3 people
Minor Complaints —Cough, cough with phlegm 1 ]]:erspon
-Cough with Phlegm and Flu 1 person

-Cough, cough with phlegm, flu 2 persons

Total 12 people

-Hard to breathe 2 persons

-Wheezing 4 people

-Chest pain 1 person

-Cough and Shortness of Breath 4 people

Severe Complaints -Wheezing and shortness of breath 2 persons
-Flu and Shortness of Breath 1 person

-Wheezing and Chest Pain 2 persons

-Wheezing, Shortness of Breath, 1 person

Chest Pain
Total 17 people
Total 29 people
Bivariate Analysis

Based on Table 4, the results of the analysis show that there is a relationship between
age (p=0.002), length of service (p = 0.027), use of masks (p = 0.003) and complaints
of respiratory problems among scavengers. And there was no relationship between
gender (p = 1,000), working hours (p = 0.191), smoking habits (p = 0.826), and

complaints of respiratory problems among scavengers.

Table 5. Analysis of the Relationship between Independent

Variables and Dependent Variables

No. Variable

1. Age
240 years old
<40 years

3. Years of service
210 years
<10 years

6. Use of Masks
No
Yes

2. Gender

Man

Complaints of Respiratory

Woman
Working hours
> 8 hours/day
< 8 hours/day

Smoking habit
Smoke

Do not smoke

Disorders Total
No
f % f % f %
26 81.3 18.8 32 100
3 27.3 72.7 11 100
22 81.5 5 18.5 27 100
7 43.8 9 56.3 16 100
27 79.4 7 20.6 34 100
2 22.2 7 77.8 9 100
18 69.2 8 30.8 26 100
11 64.7 6 35.3 17 100
9 52.9 47.1 17 100
20 76.9 23.1 26 100
14 63.6 8 36.4 22 100
15 71.4 6 28.6 21 100

P value

0.002

0.027

0.003

(1,119-7,932)

(1,039-3,340)

(1,040-12,277)

1,000

0.191

0.826

1,070
(0.693-1.652)

0.688
(0.419-1.129)

0.891
(0.588-1.350)
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Complaints of Respiratory Disorders

The conducted research revealed that 29 respondents (67.4%) reported experiencing
respiratory problems, while 14 respondents (32.6%) did not report any respiratory
problems. This shows that more scavengers complain of respiratory problems than
those who do not complain of respiratory problems.

[t's possible that scavengers who don't complain about respiratory issues do so
because they've adapted to the landfill's environment. Physiological processes
facilitate this adaptation ©). Klotok landfill scavengers experienced a variety of
respiratory problems, including coughing in 13 people (30.2%), coughing up phlegm
in 4 people (9.3%), flu in 11 people (25.6%), and wheezing or wheezing. 5
respondents (11.6%) experienced coughing, 10 people (23.2%) experienced
shortness of breath, and 6 people (14.0%) experienced chest pain.

Relationship between Age and Complaints of Respiratory Disorders

The study's results using the chi square statistical test on the age variable obtained a
p value of 0.002 p (< 0.05), which means that the zero H was rejected, so it was
concluded that there was a significant relationship between the respondent's age and
complaints of respiratory problems. The theory states that physiologically, increasing
age causes the ability of the body's organs to decrease, which can cause health
problems. A decrease in this organ function allows the vital capacity of the lungs to
decrease more rapidly at the age of >40 years (®). On average, a person's lung quality
will decrease, along with respiratory muscle degeneration and tissue elasticity (7).
This researchis not in line with the findings of Simbolon VA, Nurmaini, and Hasan W
(2018), which state that there is no relationship between age and respiratory
complaintsamong scavengers at the Ganet Tanjungpinang TPA witha p value 0f0.683
(p>0.05) ®.

Relationship between Work Period and Respiratory Disorder Complaints

At the Final Processing Site (TPA), there are various kinds of pollutants, including
dust, rotting microorganisms, and gases produced from the waste decomposition
process such as H2S, CH4, and NH4, which, if inhaled by humans continuously, can
result in the risk of respiratory problems. (3). H2S gas is a type of asphyxiant chemical
that can cause shortness of breath because its toxicity mechanism inhibits oxygen
transport. (® Long-term exposure to these compounds is also associated with
potential health risks, such as respiratory irritation, cancer, and even damage to the
central nervous system. (19 The theory from Morgan and Parkes states that it takes
approximately 10 years for someone who is exposed to pollutants to develop
respiratory system problems. The lonA person's working period lengthens their
exposure to pollutants, and the more pollutants they inhale, the higher the likelihood
of respiratory tract problems. his thResearch results align with this theory, indicating
a higher frequency of respiratory problems among respondents with less than 10
years of work experience. rocessing Sites (TPA) have environmental conditions that
are dusty, hot, and contain microbiological and chemical substances in the air that
come from waste. This is due to waste's natural decomposition and the production of
pollutant substances. With environmental conditionslike these, scavengersare at risk
of experiencingrespiratory problems due to constant exposure to polluting materials,
especially scavengers with long working periods.
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The results of this study are consistent with research conducted by Ida (2021), which
found a relationship between work experience and complaints of respiratory
problems among Sanggrahan TPA scavengers with a p value of 0.039 (p < 0.05) (12),

Relationship between Mask Use and Respiratory Disorder Complaints

Masks serve as respiratory protective equipment, shielding the respiratory system
from various dangerous exposures. Masks alone cannot completely protect workers
from the possibility of inhaling dust or small particles. However, Suma'mur in Abdul
(2018) stated that using a mask will affect the number of particles that enter the body
and accumulatein the lungs. Using a mask can reduce the risk of respiratory problems
becauseit prevents the accumulation of polluting particulatesin the lung organs (13).
The type of mask worn must also be suitable for the risk factors and potential hazards
in the workplace, because the type of pollutant and its ability to filter dust will affect
the mask's level of effectiveness (14,

Out of the nine respondents who wore masks, two (22.2%) reported experiencing
respiratory problems. According to a study by Putri Alam et al. (2019), the improper
use of the mask led to dust particles easily entering the body. If we delve deeper, we
discover that the type of mask respondents use, which isn't always perfect,
contributes to this issue, leading them to frequently use damaged or dirty masks. (1),
The research is consistent with that conducted by Abdul et al. (2018), who found a
significant relationship between the use of personal protective equipment masks and
respiratory tract disordersin workers, witha p value 0f 0.013 (p < 0.05). The research
findings are also consistent with a study by Fellysca (2018), which found a
relationship between wearing masks and lung disorders in workers with a p value of
0.015 (p < 0.05) (e),

The Relationship between Gender and Respiratory Disorder Complaints

The statistical tests in this study did not reveal a significant relationship between
gender and complaints of respiratory problems among scavengers. This is not in line
with the theory, which states that gender will influence lung quality because the
anatomyand physiologyof men'sand women'sbodies are different (13). Women's lung
capacity tends to be smaller than men of the same height and age (7).

The gender variable has no relationship with the incidence of complaints of
respiratory problems among Klotok TPA scavengers, presumably because the
activities of male and female scavengers tend to be the same, including searching,
collecting, and sorting waste. This can also be due to other factors, such as the length
of exposure and the use of respiratory protective equipment.

Research by Riska, Tri, and Hanan (2017), which found no significant relationship
between gender and complaints of respiratory problems at the Jatibarang landfill in
Semarang with a p value of 0.163 (p > 0.05), is consistent with this study (18 The
research is also consistent with the findings of Delita, Taufik, and Nurmaini (2020),
who discovered that there was no relationship between gender and complaints of
respiratory problems among scavengers at Sei Giling TPA, Tebing Tinggi City. (19),

Relationship between Working Hours and Respiratory Disorder Complaints
The length of work, also known as working hours, is the amount of time each day
spent working. A good working day for someone is generally 8 hours. Working longer
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exposes a worker to workplace pollutants and increases the risk of respiratory
problems.

According to interviews conducted during the research, scavengers' working hours
depend on their will and body strength. Some of the scavengers even work until night.
This is whatmakes it possible that there is no correlationbetween workinghours and
complaints of breathing problems among Klotok TPA scavengers, primarily because
each individual has varying stamina and immunity.

The study by Ratih Andhika and Tofan Agung (2016), which found no relationship
between the length of exposure in a day and complaints of respiratory problems with
a p value of 0.699 (p > 0.05), is consistent with the research (5). The study's results
align with Veronika, Nurmaini, and Wirsal's (2018) research, which found no
correlation betweenexposure time and respiratory tract complaints, with a p value of
0.406 (p > 0.05).(®)

The Relationship between Smoking Habits and Respiratory Disorder
Complaints

The results of statistical tests show that there is no relationship between the smoking
habit variable and complaints of respiratory problems. The research results are not
in line with the theory that smoking can cause respiratory problems due to changes
in the structure and function of the airways and lung tissue. The theory states that
anatomical changes in the respiratory tract in smokers can cause changes in lung
function with various clinical symptoms. Tobacco smoke induces pathological
changes in the bronchial epithelium that often progress to fatal, invasive lung cancer.
Tobacco smoke is a risk factor for COPD, is also a major cause of certain interstitial
lung diseases, and exacerbates other diseases (20),

The Klotok TPA scavengers' complaints of respiratory problems did not correlate
with the smoking habit variable, likely due to variations in the scavengers' daily
cigarette consumption and smoking duration. Therefore, smoking habits do not have
a direct relationship with complaints of respiratory problems among scavengers at
the Klotok landfill. The results of this study are not in line with the study conducted
by Riska (2017), which stated that there was a relationship between smoking habits
and complaints of respiratory problems among Jatibarang landfill scavengers with a
p value of 0.006 (p < 0.05). (18). However, Ratih's (2016) research, with a p value of
1,000 (p > 0.05), indicates that smoking habits do not directly correlate with
complaints of respiratory problems. ),

CONCLUSIONS AND RECOMMENDATIONS

The research revealed that of the six independent variables studied, three were related to the
incidence of respiratory complaints among scavengers at Klotok TPA, Kediri City, namely age,
length of service, and use of masks. Meanwhile, working hours, smoking habits, and gender
were not significantly associated with complaints of respiratory problems among scavengers.
The research results indicate that the use of masks by scavengers at the Klotok landfill
remains minimal. We recommend scavengers to always wear personal protective equipment,
especially masks, when searching for or sorting waste in the landfill area.
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