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Background: Municipal solid waste collection is one of the most dangerous jobs in the
world. It exposes the workers to physical, biological, and chemical hazards, and occupation-
related morbidities. In developing countries, municipal solid waste management-related
occupational morbidities are not properly addressed. Therefore, the aim of this study was
to investigate occupational health conditions and associated factors among municipal solid
waste collectors in Addis Ababa, Ethiopia.

Materials and Methods: An institution-based cross-sectional study was conducted among
576 municipal solid waste collectors in Addis Ababa from August 2019 to September 2019.
To select the study participants, a multistage sampling technique was used. The data were
collected by using a structured interviewer administered questionnaire. The association
between the dependent and independent variables was analyzed using binary logistic regres-
sion analysis at 95% confidence interval and variables with P-value<0.05 were considered as
statistically significant to the dependent variable.

Results: A total of 576 municipal solid waste collectors participated in the study, which
makes the response rate 96.9%. Among the total municipal solid waste collectors, 295
(51.2%) of them had occupational health symptoms. Work experience (AOR=1.86, 95%
CI=1.01-2.18), family size (AOR=1.76, 95% CI=1.15-2.71), personal protective equipment
(AOR=2.31, 95% CI=1.32-4.04), and working hours per day (AOR=1.76, 95%
CI=1.22-2.68) were significantly associated with occupational health conditions.
Conclusion: The magnitude of occupational health symptoms among municipal solid waste
collectors in Addis Ababa was high. Work experience, working hours per day, type of PPE,
and family size were significantly associated with occupational health conditions. Therefore,
providing appropriate and full body cover personal protective equipment, giving training,
monitoring working hours, and conducting studies including medical evaluation is crucial.
Keywords: municipal waste, waste collectors, occupational health, health conditions, Addis
Ababa, Ethiopia

Introduction

Municipal solid waste collection is one of the most dangerous jobs in the world. It
exposes the workers to physical, biological, and chemical hazards and exposes them
to occupation-related morbidities. In developing countries, municipal solid waste
management-related occupational morbidities are not addressed properly. The col-
lection, transfer, treatment, recycling, recovery, and disposal of solid waste in urban
areas is called municipal solid waste management (MSWM).'™*
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The quantity and nature of waste fluctuate based on the

level of technological advancement in a country.
Municipal solid wastes are generated and discarded daily
and can cause health problemd and environmental pollu-
tion if it is not collected, handled, and treated properly.>®

The basic aim of integrated municipal solid waste
management is to manage waste in accordance that
meets public health and environmental concerns and the
public’s interest to reuse and recycle the waste. An orga-
nized program for solid waste management in urban areas
is essential, and institutional planning is the key to achiev-
ing a suitable and affordable system. The Municipal solid
waste includes commercial and residential wastes pro-
duced in municipal or notified areas in solid or semi-
solid form, including treated biomedical wastes, and
excluding industrial hazardous wastes.®

Globally, municipal solid waste work has multiple
health effects because of the need to lift, carry, pull, and
push included in the loading—unloading process. The waste
collection area is comfortable for insects, rodents, and
scavenging animals, which have the potential for breeding
of disease causative agents carriers.” !

It is also relocated from household containers into
sacks or directly into a pushcart pushed to local gathering
sites. Then, it will be manually dumped into a bigger
container, then to a waste truck. Waste collectors are not
properly protected.>'® Municipal solid waste collection is
a labor-intensive job characterized by a variety of manual
tasks, including direct contact with waste.”

Municipal solid waste collectors in developing coun-
tries face occupational health problems such as muscle and
ligament sprains, cuts and lacerations, and various
allergies.12 Municipal solid waste collectors are exposed
to occupational health problems due to long working
hours; frequent work accidents, and exposures to chemi-
cal, physical, mechanical, and biological hazards which
lead to physical and psychological illnesses.'* The major
reasons for the existence of occupational health problems
for municipal solid waste collectors in developing coun-
tries are the lack of protective equipment. This is mainly
due to the inadequate allocation of budget for proper
municipal solid waste collection. This leads to exposure
to various health problems including developing diseases,
being exposed to harmful infectious microorganisms, and
musculoskeletal injuries including muscle damage, lacera-
tions and cuts, and fractures.'?

In many low-income countries, municipal solid waste is

collected and sorted manually. Like other low-income

countries, municipal solid waste in Addis Ababa city is
being collected and sorted manually.>”'*'> The lack of
providing modern waste management technologies and
lack of providing appropriate trainings for municipal solid
waste collectors and supervisers on occupational safety by
Addis Ababa city Government Solid Waste Administration
Agency, leaves solid waste handlers at risk of a number of
occupational health risks. These workers have used less
personnel protective equipment, and most municipal solid
wastes are not safely contained in liftable load sizes. In
to this,
checkups and treatment when they face any health problems.

addition they cannot afford to get -early
There is inadequate credible evidence on occupational health
risks and associated factors in the city, which is vital for
designing mechanisms to resolve the gap for concerned
stakeholders.>>® Hence, the aim of this study was to assess
occupational health conditions and associated factors among

municipal solid waste collectors in Addis Ababa, Ethiopia.

Materials and Methods
Study Design and Setting

An institution-based cross-sectional study was conducted
in Addis Ababa from August 2019 to September 2019.
Addis Ababa is home to 3,384,568 people, with an area of
540 square kilometers (54,000 hectares). The average ele-
vation of the city is 2,500 meters above sea level. The city
is organized by three hierarchies of government: city
administration, sub-cities (10 sub-cities), and woredas
(119 woredas). Currently a number of micro and small
enterprises called “Shirkina” are engaged in participating

> There were about

in primary solid waste collection.
a total of 7,392 municipal solid waste collectors in Addis
Ababa. (Source: City Administration of Addis Ababa

Solid Waste Management Agency).

Study Population
All municipal solid waste collectors working in Addis
Ababa.

Sample Size Determination and Sampling

Procedure

A single population proportion formula was used to deter-
mine the sample size by considering 95% confidence level,
43.7% proportion and 5% marginal error, and double
population proportion formula using Epi-Info statistical
calculation and considering a one-to-one ratio and 80%
power, design effect of 1.5, and 10% non-response rate
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based on a study conducted in Addis Ababa,’ and the
largest sample size taken was 594.

To select the study participants, a multistage sampling
technique was used. There were 74 small scale enterprises
called “Shirkina” and 7,392 municipal solid waste collec-
tors in Addis Ababa. Three sub-cities (30% of Addis Ababa
sub-cities) were selected by simple random sampling tech-
nique. Therefore, by proportional allocation, 594 municipal
solid waste collectors from three sub-cities were selected by
simple random sampling technique from each sub-city pro-
portional to the number of municipal solid waste collectors.

Study Variables

Study variables include occupational health conditions,
socio-demographic characteristics, behavioral factors,
past medical history, occupational and environmental fac-

tors, and institutional factors (Table 1).

Operational Definitions
Occupational health conditions: The symptoms of any occupa-
tional health problems during the past year, like musculoske-
letal symptoms, skin symptoms, or respiratory symptoms.
Chewing khat: Using khat leaves as a means of attaining
a state of euphoria and stimulation, at least once a week.
Drinking alcohol: Using alcoholic drinks at least once
a week to stimulate human feelings and excitement, which
is described as a psychoactive drug.

Table | Variables of the Study, Addis Ababa, Ethiopia, 2019

Category of Variables

Variables

Occupational health Respiratory symptoms, skin symptoms,

conditions musculoskeletal symptoms

Socio-demographic Age, sex, educational status, family size,

factors income, years of experience

Behavioral factors Smoking status, drinking of alcohol, khat

chewing, dressing, personal hygiene

Past medical history Injuries, asthma, skin symptoms

Occupational and Duration of working hours, type of road,

environmental factors type of machineries/trolley

Institutional factors Provision of PPE, training and education,
periodical medical checkup, onsite
supervision, accessibility of water and

soap

Smoking status: Smoking of cigarette at least once
a day (assume that if less than, it may not be related to
their work) as a means of self-refreshment after engaged to
this job and smoking until the time of data collection of
this study.

Data Collection Procedures and Quality

Assurance
Structured interviewer administered questionnaire (see the
Supplementary Material) was used to collect the data. The

questionnaire was prepared in English and translated to
Ambharic and later translated back to English to ensure
consistency. The questionnaire was pretested on 5% of
the sample size in another sub-city which was not included
in the study prior to actual data collection. Before the
actual data collection 1 day of training was given to the
data collectors and field supervisor to ensure the quality of
the data. Trained data collectors were recruited to collect
the data on work site. One supervisor was supervising the
data collection activities on the site.

Data Management and Analysis

The collected data were coded and entered into Epi-info
version 7.0 software and exported to SPSS version 22.0
for analysis. Descriptive statistics was done. To screen out
potentially significant variables, univariate binary logistic
regression analysis was done at a 25% level of signifi-
cance. Using the identified variables, multivariable binary
logistic regression analysis was done to see the association
between the dependent variable and independent variables
at a 5% level of significance. Hosmer-Lemeshow goodness
of fit test was used and the model fitted for the data
(P=0.279). The assumption of multi-collinearity was
checked and no multi-collinearity detected. Multivariable
binary logistic regression analysis was done at 95% con-
fidence interval and variables with a P-value<0.05 were
considered as statistically significant.

Result

Socio-Demographic Characteristics

A total of 576 municipal solid waste collectors were
included in the study, which makes the response rate
96.9%. Among the total study participants, 364 (63.2%)
were males and 277 (48.1%) of the study participants were
in the age group of 30-39 years. More than half of the
study participants (326, 56.6%) were married. Two hun-
dred and sixty-five (46%) of the study participants were
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grade 1-6. The mean monthly income of the study parti-
cipants was 3,941 (SD=%1368) Ethiopian Birr. From the
total study participants, 462 (80.2%) had no additional
income. Most of the study participants (426, 74%) had
four or less than four family members, and 378 (65.6%)
of the study participants were permanent employees. Three
hundred and twenty-eight (56.9%) of the study participants
had worked 5 and less than 5 years as municipal solid
waste collectors. From the total municipal solid waste
collectors, around 438 (76%) worked more than 5 days
per week (Table 2).

Institutional Factors

Four hundred and twenty-one (73.1%) municipal solid
fulfilled/provided PPE
About 307 (53.3%) used gloves during work time. Only
109 (18.9%) of the study participants took occupational
safety training. About 418 (72.5%) of the study partici-
pants did not get a periodical medical checkup within the

waste collectors themselves.

last year, and the types of medical checkup that the other
158 (27.5%) respondents got were eye, respiratory, skin,
and whole-body checkups (Table 3).

Behavioral Factors

From the total number of study participants, only 62
(10.8%) used PPE always, and the reasons for not
using PPE were: 104 (67.9%) stated they cannot provide
it by themselves; and 50 (30.1%) stated it was not
comfortable for work. About 199 (34.5%) of the study
participants were drunker and 117 (58.8%) of them
started after joining this work. About 173 (30%) of the
respondents chewed khat, from them 120 (69.4%)
started after they started the work. About 94 (16.3%)
of them were smokers and from these 57 (60.6%)
started smoking after they joined this work; and 58
(10.1%) of the respondents had other addictions like
coffee. About 425 (73.8%) of the study participants
did not attend to their personal hygiene immediately
after work (Table 4).

Past Medical History

From the total study participants, 126 (21.88%) of the
study participants had a past medical history, of which
45 (7.8%), 39 (6.8%), and 42 (7.3%) of them had a past
medical history of skin symptoms, asthma, and injuries,
respectively (Table 5).

Table 2 Socio-Demographic Characteristics of Municipal Solid
Waste Collectors in Addis Ababa, Ethiopia, 2019 (n=576)

Characteristics Frequency (n) Percent (%)

Gender
Male 364 63.2
Female 212 36.8

Age (years)

19-29 206 358
30-39 277 48.1
4049 78 13.5
250 15 2.6

Education level

llliterate 82 14.2
Grade 1-6 265 46.0
Grade 7-12 200 347
Above gradel2 29 5.0
Religion
Orthodox 344 79.7
Muslims 121 21.0
Protestant 98 17.0
Catholic 13 23

Marital status

Single 154 26.7
Married 326 56.6
Divorced 79 13.7
Widowed 17 3.0

Family size of the house hold

<4 426 74.0
5-6 134 233
>6 16 28

Employment condition
Permanent 378 65.6
Temporary/Contract 198 344

Additional income
Yes 114 19.8
No 462 80.2

Work experience
<5 years 328 56.9
>5 years 248 43.1

Occupational and Environmental Factors
Among the total municipal solid waste collectors, only 115
(20%) of them responded that they used smooth road and
only 380 (66%) of the study participants were working <8
hours per day. Only 138 (24%) of the study participants
were working 5 or less than 5 days per week, and only 351
(60.9%) of the study participants used an easily movable
trolley or pushcart (Table 6).
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Table 3 Institutional Factors of Municipal Solid Waste Collectors
in Addis Ababa, Ethiopia, 2019 (n=576)

Table 4 Behavioral Factors of Municipal Solid Waste Collectors
in Addis Ababa, Ethiopia, 2019 (n=576)

Factors Frequency (n) Percent (%)
Source of PPE

Union 1) 20.0

By self 421 73.1

Other 40 6.7
Kinds of PPE used

Glove 307 533

Full body suit 156 27.1

Mask 98 17.0

Eye goggle 10 1.7

Other 5 0.8
Occupational safety training

Yes 109 18.9

No 467 8l.1
Periodical Medical checkup

Yes 158 27.5

No 418 725
Types of medical checkup

Respiratory 66 41.8

Skin 56 35.44

Whole body 19 12.0

Eye 17 10.76

Occupational Health Conditions

Among the total municipal solid waste collectors, 295
(51.2%, 95% CI=47.1-55.4) had occupational health symp-
toms, and the remaining 281 (48.9%, 95% CI=45.0-52.8)
had no occupational health symptoms. From those who had
occupational health symptoms, 130 (45%) had respiratory
symptoms, 101 (34.2%) had skin symptoms, and 63
(21.8%) had musculoskeletal symptoms.

Factors Associated with Occupational
Health Conditions

Level of education, work experience, provision of PPE
material, kinds of PPE used, family size, working days,
working hours, keeping personal hygiene, types of
machinery/trolley used, and type of road were significantly
associated with occupational health conditions at 25%
level of significance univariate binary logistic regression
analysis. However, only family size, work experience, type
of PPE, and working hours per day were significantly
associated with occupational health conditions at 5%
level of significance for multivariable binary logistic
regression analysis.

Variables Frequency(n) | Percent
(%)
PPE usage status
Always 62 10.8
Sometimes 375 65.1
Never used 139 24.1
Drinking alcohol
Yes 199 345
No 377 65.5
Time of starting alcohol
Before 82 41.2
After 17 58.8
Khat chewing
Yes 173 30.0
No 403 70.0
Time of starting khat
Before 53 30.6
After 120 694
Cigarette smoking
Yes 94 16.3
No 482 83.7
Time of starting smoking
Before 37 394
After 57 59.6
Keeping personal hygiene after
work 151 26.2
Yes 425 738
No

Municipal solid waste collectors who had work experi-
ence greater than 5 years were 1.68-times more likely to
have occupational health symptoms compared to those
who had work experiences of 5 or less
(AOR=1.86, 95% CI=1.01-2.18).

Municipal solid waste collectors who had a family size

years

of greater than four were 1.76-times more likely to have
occupational health symptoms compared to those who had
a family size of four or less (AOR=1.76, 95%
CI=1.15-2.71).

Municipal solid waste collectors who used only a mask
were 2.31-times more likely to have occupational health
symptoms compared to those who used a fully body suit
(AOR=2.31, 95% CI=1.32-4.04).

Municipal solid waste collectors who worked more

than 8 hours per day were 1.81-times more likely to have
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Table 5 Past Medical History of Municipal Solid Waste
Collectors in Addis Ababa, Ethiopia, 2019 (n=126)

Past Medical History Frequency (n) Percent (%)
Skin
Yes 45 7.8
No 531 922
Asthma
Yes 39 6.8
No 537 932
Injuries
Yes 42 73
No 534 927

Table 6 Occupational and Environmental Factors of Municipal
Solid Waste Collectors in Addis Ababa, Ethiopia, 2019 (n=576)

Factors Frequency (n) Percent (%)
Type of road
Rough 319 55.3
Gorge and slippery 142 24.7
Smooth 115 20.0
Working hours per day
<8 hours 380 66.0
>8 hours 196 34.0
Type of trolley or pushcart
Easily movable 351 60.9
Not easily movable 225 39.1

occupational health symptoms compared to those who
worked 8 or less hours per day (AOR=1.76, 95%
CI=1.22-2.68) (Table 7).

Discussion
Among the total municipal solid waste collectors, 295
(51.2%) had occupational health symptoms in the last year,
which could be considered as higher as compared to the
studies conducted in Al Leith, Saudi Arabia (50%)"¢ and in
four zones of Amhara Regional State, Northwest Ethiopia
(34.3%)."” The reason for the high magnitude of occupa-
tional health symptoms in this study compared to other pre-
vious studies done might be due to the nature and type of
municipal solid waste being collected and its quantity, the
duration of time staying in the workplace, type of PPE used
on duty, and the nature of the topography/road that the waste
was being collected from in Addis Ababa.

This study showed that most municipal solid waste col-
lectors suffered with different types of health symptoms such

as respiratory symptoms (130 (45.0%)), skin symptoms (101
(34.2%)), and musculoskeletal symptoms (64 (21.8%)),
which were higher than studies done in Central India (21%
respiratory symptoms and 31.4% skin symptoms),'® in
Hebron, Palestine (44.7% respiratory symptoms and 20.2%
skin symptoms),® and in Kathmandu, Nepal (13.8% respira-
tory symptoms and 15.5% skin symptoms).'® Similarly,
a study done in Beni-Suef, Egypt, revealed that respiratory
and skin symptoms were 18.1% and 13.8%, respectively.’
Another study conducted in Alexandria, Egypt, indicated that
3.2% and 2.3% of municipal solid waste collectors had
musculoskeletal and respiratory symptoms, respectively.'®
A study done in India indicated that 12.99% of solid waste
collectors suffer from respiratory problems.'? Another study
conducted in Latin America indicated that 14.3% and 78.8%
of solid waste collectors suffer from respiratory problems
and osteomuscular disorders, respectively.”’ The reason for
the higher magnitude in this study than other studies men-
tioned might be the absence of providing full body cover
PPE, spending more working time on duty, and working as
municipal waste collectors for long service years. But there
was a study that showed a higher prevalence of respiratory,
skin, and musculoskeletal health symptoms than this study.
A study done by the World Bank Group in middle and low
income countries showed that respiratory symptoms were
73% and musculoskeletal symptoms were 65%.” The reason
for the high magnitude in other studies compared to this
study might be the higher number of study participants,
covering large study areas, and the duration of the study
time might be longer.

Municipal solid waste collectors who used only a mask
were 2.31-times more likely to have occupational health
symptoms compared to those who used a fully body suit.
The reason for this is that much exposure might be due to
working without using complete body cover PPE, which
could expose the workers body to different kinds of occu-
pational risk factors. The occupational health symptoms
due to the absence of using a full body suit PPE were
higher compared to the study done in Bahir-Dar city and
Gondar town,”' but it was lower compared to the study
done in Addis Ababa before 7 years and in Tamil Nadu,
India, a study among street sweepers and sanitary
workers.'

Municipal solid waste collectors who worked more
than 8 hours per day were 1.81-times more likely to have
occupational health symptoms compared to those who
worked 8 or less hours per day. The reason being exposed
this much might be the duration of time that they spent
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Table 7 Univariate and Multivariable Analysis for Factors Associated with Occupational Health Symptoms Among Municipal Solid
Waste Collectors in Addis Ababa, Ethiopia, 2019 (n=576)

Variables Occupational Health Symptoms COR (95%) AOR (95% CI) P-value
Yes No

Education
llliterate 48 34 1.95 (1.16-3.28) 1.25 (0.71-2.22) 0.45
Grades 1-6 153 112 1.89 (1.30-2.74) 1.37 (0.91-2.07) 0.46
Grades 7-12 84 116 1.00 1.00 0.46
Above grade 12 10 19 0.73 (0.32-1.64) 0.72 (0.30-1.73)

Family size of the house hold
<4 198 228 1.00 1.00 0.01%*
5-6 86 48 2.06 (1.38-3.08) 1.76 (1.15-2.71) 0.52
>6 I 5 2.53 (0.87-7.42) 1.45 (0.46—4.55)

Types of PPE used
Glove 8l 8l 1.76 (1.19-2.60) 1.44 (0.95-2.19) 0.08
Mask 98 98 2.05 (1.23-3.43) 231 (1.32-4.04) 0.01%*
Eye goggle 32 32 1.48 (0.41-5.31) 1.86 (0.47-7.39) 0.38
Full body suit 63 93 1.00 1.00

Work experience
<5 years 140 188 1.00 1.00 0.04%
>5 years 155 93 2.24 (1.59-3.14) 1.68 (1.01-2.18)

Keeping personal hygiene
No 68 198 1.39 (0.96-2.03) 1.27 (0.85-1.89) 0.25
Yes 227 83 1.00 1.00

Working hours per day
<8 169 211 1.00 1.00 0.01%
>8 126 70 2.25 (1.58-3.21) 1.81 (1.22-2.68)

Types of road
Rough 169 150 1.89 (1.22-2.92) 1.40 (0.85-2.31) 0.19
Gorge and slippery 83 59 2.36 (1.42-3.89) 1.91 (1.08-3.38) 0.25
Smooth 43 72 1.00 1.00

Note: *indicates statistically significant at 5% level of significance.

more time working on municipal solid waste collection
activities. Similarly, studies conducted in Tamil Nadu,
India' and Bahir Dar and Gondar town®' showed that
working hour per day was significantly associated with
occupational health symptoms.

Municipal solid waste collectors who had work
experience greater than 5 years were 1.68-times more
likely to have occupational health symptoms compared
to those who had work experiences of five or less than
five years. The reason for exposure to occupational
health risks might be due to staying for a long time as
MSWC, which increases exposure to determinant fac-
tors. Similarly, studies conducted in Addis Ababa’ and

2

Bahir Dar and Gondar town?' showed that work

experience was significantly associated with occupa-
tional health conditions.

Municipal solid waste collectors who had a family size
of greater than four were 1.76-times more likely to have
occupational health symptoms compared to those who had
a family size of four or less. The reason for this much
exposure to occupational health risks might be due to spend-
ing most of their work time as MSWC to cover their large
family expenses. This finding was higher than a similar
study conducted in Addis Ababa seven years earlier.’

Conclusion
The magnitude of occupational health symptoms among
municipal solid waste collectors in Addis Ababa was high.

Risk Management and Healthcare Policy 2020:13

submit your manuscript 242 I

Dove


http://www.dovepress.com
http://www.dovepress.com

Melaku and Tiruneh

Dove

Work experience, working hours per day, type of PPE, and
family size were significantly associated with occupational
health conditions. Therefore, providing appropriate and
full body cover personal protective equipment, giving
training, monitoring working hours and conduct studies
including medical evaluation is crucial.
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