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ABSTRACT

Objective: Increasing amount of waste concurrently increases the risk of exposure to hazardous
materials among waste collectors. Vigorous exertion in the field intensifies the abundance of
contaminated inspirable droplets. If left undetected and untreated, it may provoke significant
pernicious health effects and redundant burdens to employees and employers. The purpose of
this studly is to determine the prevalence of respiratory symptoms and their associated factors
among domestic waste collectors.

Method: A cross-sectional study was conducted in Kota Kinabalu, Sabah between January and
April 2020. Data were collected using a validated questionnaire which encompasses details
about sociodemographic, health status, environment, and employment characteristics.

Results: A total of 290 waste collectors with a mean age of 40 (+9) years old were participated
in the study. Most of them were from Kadazan-Dusun-Murut ethnic origin with educational
background till secondary school. The average monthly income of the workers was USD 298.45
(+171.9) per month, and they had been in service for 11 (+9.04) years. Respiratory symptoms
were seen in 21% of the workers. The identified significant risk factors were determined as
underlying chronic diseases (OR=2.34; 95% Cl=1.054, 5.219) and contact with pets (OR=1.87;
95% Cl=1.004, 3.288).

Conclusion: Respiratory symptoms are prevalent amidst domestic waste collectors and related
to their health and field activities.
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Amacg: Artan miktarda atik, atik toplayicilar arasinda tehlikeli maddelere maruz kalma riskini
de ayni zamanda artirir. Sahada asir1 calisma, kontamine damlaciklarin solunma sikligini artirir.
Tespit edilmezse ve tedavi olunmazsa, 6nemli zararli saglik sorunlarina, calisanlar ve isverenler
lizerinde yiiklere neden olabilir. Bu calismanin amaci, evsel atik toplayicilari arasinda solunum
semptomlarinin yayginligini ve iliskili etkenleri belirlemektir.

Yontem: Ocak-Nisan 2020 déneminde Kota Kinabalu, Sabah’da kesitsel bir calisma gerceklestiril-
mistir. Veriler, sosyodemografik degiskenler, saglik durumu, cevre ve istihdam &zellikleri ile ilgili
ayrintilari iceren gecerligi saglanmis bir anket kullanilarak toplanmistir.

Bulgular: Ortalama yasi 40 (+9) olan toplam 290 atik toplayici arastirmaya katilmisti. Cogu
ancak ortaokula kadar egitimli olan, Kadazan-Dusun-Murut etnik kékenli kisilerdir. Iscilerin aylik
ortalama geliri 298,45 ABD dolari (+171,9) olup, 11 (+9,04) yildir hizmet vermektedirler. So-
lunum semptomlarinin yayginligi %21 cikmustir. Arastirmada énemli risk faktorleri, altta yatan
kronik hastaligi olma (OR=2.34; %95 Cl=1.054, 5.219) ve evcil hayvanlarla temas (OR=1.87;
%95 Cl=1.004, 3.288) olarak belirlenmistir.

Sonug: Solunum semptomlari evsel atik toplayicilar arasinda yaygindir ve bunlar kisilerin saglik
durumlari ve sahadaki etkinlikleri ile iliskilidlir.

Anahtar kelimeler: Atik toplayicilar, solunum sistemleri, mesleki epidemiyoloji
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INTRODUCTION

Waste management is a vigorous outdoor occu-
pation that involves a plethora of activities such as
collection, transportation, and processing of do-
mestic waste. This raises the concern of the health
impact of workers in contact with hazardous
materials. Apart from direct contact with waste,
workers also have a great risk of inhaling bio-
aerosols that release from decomposing organic
waste or unfortunately present on the surface of
the object’2. The virus can survive long enough
till self-inoculation in the environment, though its
survival depends on the physical and chemical
properties, such as temperature and humidity of
the external conditions. The mode of transmission
varies, and it possibly transfers from hand to surface
and back again®. It is known that the prevalence
of respiratory insufficiency was protrusile among
waste collectors compared to indoor workers®.
Twenty-eight percent of the waste-pickers expe-
rience respiratory symptoms which demonstrates
a 13% increase in the risk of developing respira-
tory illness®. In fact, the amount of waste is esti-
mated to surge with an increasing number of the
population each year. In Beijing, 100.000 waste
collectors processed four million tons of trash and
further helped the recycling process of reusable
items®. The average amount of waste produced
in Malaysia had doubled in 2003’. It is predict-
ed that by the year 2020, the quantity of waste
will surplus from 23.000 to 31.000 tons per day®.
Subsequently, the risk of exposure to contaminat-
ed droplets during waste collection significantly
raised to cause health problems on the workers.

On the other hand, it is necessary to take into
consideration the vigorous activities during waste
collection. Physiologically, waste collectors exert
musculoskeletal work and physical force by con-
tinuously picking, carrying, and lifting the waste.
These activities require extensive respiratory sup-
port through frequent inhalation to increase the
flow of air into the lungs. Thus, there is a high
possibility of environmental contamination with

bioaerosols that may enter the lung and occupy
a large volume. Once in contact with alveoli, bio-
aerosols further provoke and cause inflammation
in lung tissues®. Several other factors may influ-
ence the incidence of respiratory illness especially
working outdoors'®!'!. Hence, the purpose of this
study is to determine the prevalence of respirato-
ry symptoms and their associated factors among
domestic waste collectors.

MATERIALS and METHODS

A cross-sectional study design was implemented
among domestic waste collectors either work-
ing on a full-time or daily basis, between January
and April 2020. The Municipal Council is respon-
sible for coordinating waste collection within 351
square kilometres area consisting of sub-districts
and towns. There are 317 male workers assigned
as waste collectors, and they are divided into 58
groups. Each group consists of 5 to 6 waste col-
lectors. Each team is assigned to a compactor lorry
according to their working hours. Prior to moving
to the designated location, all members gather
at the main site operational office. Waste collec-
tors give a report to the supervisor and prepare
themselves before heading to the location. Then,
teams disperse to the zones under coordination
and order of the supervisor. In the field, they per-
form work tasks including picking up, carrying,
and lifting waste, manipulating compactor lorry,
unloading waste at the disposal site, and clean-
ing compactor lorry. The questionnaire was modi-
fied from local studies. Face validity was checked
among 30 town cleaners who shared the same
education characteristic of the study sample, fol-
lowed by content validity review by experts in
Public Health Medicine. Test-retest reliability
analysis was also done in the same group. The
questionnaire consists of four sections including
sociodemographic, health status, environmental
conditions, and employment characteristics.

The data were analysed using IBM Statistical
Package for Social Sciences (SPSS) version 26.
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Obtained data were recoded into categorical set
for chi-square and Fisher’s Exact Test. A p-value
of <0.05 was considered significant at 95% confi-
dence interval. Then, variables with p-values less
than 0.2 were selected for multivariate logistic
regression analysis to identify the risk factors for
respiratory symptoms. The backward and forward
stepwise approach was applied during analysis.
Further, the fitness of the model was tested for
multicollinearity, interaction, Hosmer-Lemeshow
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RESULTS

Out of 317, 290 waste collectors participated in
this study. The mean age was 40+9 years (Table
1). Most of them are from Kadazan-Dusun-Murut
ethnicity (47.2%) and at the secondary school
education level (78.6%). The mean income was

Table 1. Respondent profile of waste collectors participa-

ted in the study (N=290).

goodness of fit test, and receiver operator charac- Variables No. (%) Mean (SD)
teristic (ROC) curve. Significant data were identi- Age ; 40 (8.80)
fied by p-value less than 0.05 with adjusted odds Ethnicity
. - . KDM 137 (47.2%) -
(o)
ratio and within 95% confidence interval. Brunei 63 (21.7%) )
Rungus 44 (15.2%) -
Study approval was obtained from the Medical Bajau 33 (11.4%) -
Yy app . . . Others 13 (4.5%) -
Research Ethics Committee, and formal permis- Education level
sion was acquired from the municipal council. ;/)V'ithout eiucaltion 151 Z{ 1(.17;/02)0/) -
. . . . . rimary school 2% -
There is no conflict of interest in this study. All Secondary school 228 (78.6%) -
registered waste collectors were selected as the Others 13 (4.5%) -
.. . Monthly salary (USD) - 298.45 (171.9)
study sample. Individual consents were taken pri Duration of service 11(9.04)
or to data collection.
Table 2. Associated factors with respiratory symptoms among waste collectors (N=290).
Respiratory symptoms
Variables Yes (N=60) No (N=230) X2 (df) t-test (df) p-value
No. (%) No. (%)
Age 39.05 (9.024)* 39.84 (8.752)* - 0.621 (288) 0.535
Education level
Without education or Primary school 13 (26.5%) 36 (73.5%) 1.226 (1) - 0.268
Secondary school and above 47 (19.5%) 194 (80.5%) - -
Income (USD) 381.47 (175.92) 387.62 (159.606) 0.260 (288) 0.795
Smoking
Yes 26 (21.8%) 93 (78.2%) 0.165 (1) - 0.684
No 34 (19.9%) 137 (80.1%) - - -
Expose to natural water
Yes 5 (45.5%) 6 (54.5%) 0.054b - -
No 55 (19.7%) 224 (80.3%) - -
Underlying chronic disease
Yes 12 (35.3%) 22 (64.7%) 5.006 (1) - 0.025
No 48 (18.8%) 208 (81.3%) - - -
Contact with pets
Yes 35 (27.3%) 93 (72.7%) 6.183 (1) - 0.013
No 25 (15.4%) 137 (84.6%) - - -
Duration of service 10.97 (9.130)% 11.06 (9.03)2 - 0.068 (288) 0.945
Job task category
Non-driver 43 (19.3%) 180 (80.7%) 1.165 (1) - 0.280
Driver 17 (25.4%) 50 (74.6%) - -

“Mean(SD); *Fisher’s Exact Test
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Table 3. Risk factors for respiratory symptoms among waste collectors (N=290).

95% CI for Exp (B)

Variable B S.E Sig Exp (B) Lower Upper
Underlying Chronic Disease 0.852 0.408 0.037 2.345 1.054 5.219
Contact with pets 0.597 0.303 0.049 1.817 1.004 3.288
Constant -2.048 0.252 0.000 0.129

USD 298.45+171.9 per month. They had been
working for an average of 11+£9.04 years. Over-
all, 21% of waste collectors had experienced and
complained of respiratory symptoms. Most of the
symptoms were cough (88.3%), sore throat (75%),
and flu (60%). Waste collectors with underlying
chronic diseases such as diabetes, hypertension,
hyperlipidaemia, and cancer had experienced
respiratory symptoms (p-value=0.025) (Table 2).
Waste collectors who have direct contact with
pets (p-value=0.049) at home also have a risk for
respiratory symptoms. Overall, there is approxi-
mately two times risk of developing respiratory
symptoms among waste collectors with underly-
ing chronic diseases (OR=2.345; 95% CI=1.054,
5.219) and contact with a pet (OR=1.817; 95%
Cl=1.004, 3.288) (Table 3). In this study, there
is no association between respiratory symptoms
with age, education level, income, smoking, ex-
posure to natural water, duration of employment,
and job category.

DISCUSSION

The prevalence of respiratory symptoms is com-
paratively less than the study conducted in Klang
Valley (56.8%)'2. Workers who develop respira-
tory symptoms appear to be older than our study.
They started working at a later mean age of 31
years, but workers in our study began working
at a younger mean age. In addition, absenteeism
rates were significant predictors in the study; and
they obviously reveal that a longer duration of
exposure steps up the possibility of experiencing
respiratory manifestations. However, the cough
remained the most common symptom informed
by the workers in both studies.

Another study affirms a slightly higher prevalence
than our findings and shows a significant relation-
ship between respiratory symptoms and the du-
ration of employment'3. The majority of workers
were 48 years old on average, which is far-flung
older than workers in our study. The workers like-
wise engaged in waste collecting activities for
more than 20 years. Thus, the workers had been
frequently exposed to contaminated droplets
that possibly reflect on the higher manifestation
of respiratory symptoms than the workers in our
study. Nevertheless, our findings are concurrent
with Djoharnis et al.’s study' in which they re-
ported 20% prevalence rate of respiratory symp-
toms among waste collectors. Their subjects’
characteristic findings were roughly matching our
mean age of 39 years and duration in service of
11 years'*, In addition, that study explores further
using spirometry and details that only 12.6% of
their subjects had abnormal results.

When precisely assessing the respiratory risk fac-
tors for the waste collectors, our study affirms
those with underlying chronic diseases and con-
tact with pets were at higher risk of respiratory
symptoms than others. Chronic diseases are no-
ticed to alter biochemical mediators in the human
body and further pare the competency of the im-
mune system against numerous agents'>. Hence,
our study notes that the risk of developing respi-
ratory symptoms doubled among waste collectors
with chronic diseases. A cohort study highlighted
individuals who received treatment for chronic
diseases have ample risk for respiratory irritation.
In addition, the study also explained other rele-
vant factors such as obesity and being overweight
associated with respiratory symptoms!®.
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In comparison to our study, a reckoning of work-

ers in the waste management industry was unable
to affirm any association with chronic diseases.
Although an akin prevalence rate of respiratory
symptoms was demonstrated in our study, the
exposure period in the field differs in that more
than half of workers linked to other jobs and ap-
pointed by contract'’. Another review highlight-
ed approximately 60% of the workers categorized
as having chronic diseases yet reported an im-
perceptibly lower prevalence rate of respiratory
symptoms than our study. Probably extensive
anomalous anthropometric measures among the
workers might have led to musculoskeletal disor-
ders becoming the major problem in this particu-
lar working environment rather than respiratory
symptoms ',

Waste collectors are most likely to be in contact
with animals such as rats, cats, dogs, and insects
during waste collection activities. A limited num-
ber of studies were conducted to evaluate the as-
sociation between respiratory symptoms and di-
rect contact with animals. The investigation of an
outbreak detailed that a worker in a rat-breeding
facility possibly contaminated with transmission of
the virus from rodents to humans and mild respi-
ratory symptoms were experienced'®. Likewise, a
local survey reported that the workers developed
respiratory symptoms just after a few minutes
of close contact with animals, yet sneezing and
stuffed noses were prevailing like in our study?.
Although the average duration of employment
was shorter than our study, they worked exten-
sively up to 8 to 12 hours per day, and only half
of them were in compliance with using personal
protective equipment.

Unfortunately, contemporary research on the re-
spiratory virus seroprevalence related to high-risk
occupations in close contact with pets report find-
ings in divergence to our study. The investigators
posited that occupational exposure to pets en-
tailed low transmission risks and this is apparently
very common in the community. Results of this
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study were presumably influenced by the varia-
tion of their participants that certainly possess
different frequencies and durations of exposure
in their working environments, meanwhile our
study targeted only domestic waste collectors?'.
Concurrently, another study was unable to find
any association with worker-related symptoms
with pets. The duration of service and the mean
age were comparably below than our study that
perhaps generated shorter duration of exposure
to contaminated droplets that results in disparity
between findings??.

CONCLUSION

In conclusion, there is a significant risk of devel-
oping respiratory symptoms due to the expo-
sure to hazardous materials in waste which may
lead to deliberate respiratory conditions among
waste collectors. Those with comorbid chronic
diseases and contact with animals further extend
the possibility of experiencing respiratory symp-
toms. This high-risk occupation should be regu-
larly monitored to hinder detrimental health ef-
fects and mortality. Our study contributes to the
baseline data for occupational safety, may help
health officers and policymakers to assess exist-
ing programs, strengthen control measures, sub-
sequently, dwindle the incidence of respiratory
manifestations among waste collectors.
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