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Abstract

Background: Occupational exposure and unhealthy working conditions likely contribute to obstructive diseases and changes in
pulmonary function. Moreover, there is a lack of comprehensive studies comparing respiratory symptoms between solid waste
collectors and office workers in the Debre Tabor Regiopolitan city. The aim of the study is assessing respiratory symptoms
and associated factors among solid waste collectors and office workers in Debre Tabor Region-Politian city. Method- A
community-based comparative cross-sectional study involving 336 waste collectors and office workers. Interviewer-administered
questionnaires was used to collect data. Data were analyzed with SPSS version 26, calculating crude odds ratios (COR) and
adjusted odds ratios (AOR) with a 95% confidence interval (p < 0.05). Result— The prevalence of respiratory symptoms among
waste collectors was 14.3% (95% CI: 8.9-19.6). Work experience <4 years had an adjusted odds ratio (AOR) of 4.01 (95% CI:
1.37-11.74), and lack of training had an AOR of 6.19 (95% CI: 2.13-18.03) for respiratory symptoms. Age of waste collectors
vs office workers 18-35 years (AOR: 8.7 (95% CI: 2.02-37.85), and who don t received training (AOR: 5.73(95%CI: 1.87-17.5)
had significantly higher odds of developing chronic respiratory symptoms. Conclusion - The study reveals a concerning 14.3%
prevalence of respiratory symptoms among waste collectors, influenced by factors such as limited work experience and lack of
training. Limited work experience, particularly among those with less than four years on the job, and a lack of training, both of
which significantly increase the odds of developing respiratory issues. Younger waste collectors, specifically those aged 18-35,
and those who have not received training, face the highest risks of developing chronic respiratory symptoms. To mitigate these
issues, it is crucial to implement comprehensive training programs on safe practices and respiratory protection, conduct regular
health assessments, and enhance workplace safety standards by providing proper protective equipment. These measures can
significantly improve the health and safety of waste collectors.
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Abbreviations and Acronyms

COPD-Chronic Obstructive Pulmonary Disease

Epi Info- Statistical Software for, Epidemiology

ETB — Ethiopian Birr

NCDs-Non-Communicable Diseases
RTIs-Respiratory Tract Infections

SPSS — Statistical Package for Social Science
SW-Sanitation Workers and SWP-Solid Waste Pickers

1. Introduction

Chronic respiratory symptoms refer to persistent respiratory issues
such as chronic cough, chronic phlegm production, wheezing,
shortness of breath, difficulty in breathing and chest tightness
[1]. Occupational exposure and unhealthy working conditions are
the most likely causes of obstructive disease [2]. Occupational
solid waste management is a social issue which impacts on the
environment and public health [3]. Whereas solid waste collectors
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face a range of work-related pressures that may negatively impact
their well-being [4]. Occupational exposure can also significantly
influence respiratory system impairment and contribute to other
ailments among eclementary workers [5]. Approximately 30-
40% of solid waste workers report different chronic respiratory
symptoms [6]. Respiratory illnesses particularly acute respiratory
infections have been linked to infectious waste exposure which
increases the risk of lung cancer and other respiratory disorders
[7]. Moreover, street cleaners and waste collectors appear to still
be heavily exposed to dust in underdeveloped nations [8]. The
history of asthma, dust exposure, contact with trash, and non-use of
respiratory protection equipment are all important indicators of the
respiratory related infection among waste collectors [9]. However,
the true prevalence of ill health and harmful biological impacts
among trash and recycling workers has not been fully documented
[10]. Prolonged exposure to airborne pollutants, such as dust, toxic
fumes, and biological agents present in solid waste is a primary
concern [11]. Poor working conditions, including inadequate
ventilation and lack of protective gear, exacerbate these risks [12].

In Ethiopia, research on respiratory symptoms among solid waste
collectors and office workers is limited, which impedes a thorough
understanding of occupational health disparities. Some existing
studies lack comparison groups, such as non-risky occupations,
making it difficult to draw meaningful conclusions. Although
chronic dust exposure is recognized as harmful, current research
findings do not adequately support this assertion. Therefore, this
study aimed to fill these gaps by conducting a comparative cross-
sectional analysis of respiratory symptoms and their determinants.

2. Materials and Methods

2.1 Study Design and Settings

A community based cross sectional study design was conducted
from May 1 /2024 to June 1/2024 in Debre Tabor Region-Politian
city. Debre Tabor city is one of the ancient towns of civilization
in Ethiopia during the regime of Atse Tewodros the II. It has three
sub-cities; Atse Tewodros, Gebrye and Taytu. According to the
information obtained from the municipality office, there are an
estimated 173 of which 155 female waste collectors and cleaners
living in three sub-cities of Debre Tabor.

2.1.1 Sample Size and Sampling Procedure

Data was collected from 23 government-employed street cleaners
and 150 waste collectors. The Yamane formula was used to
determine sample size, relying on registered population data rather
than similar prevalence [13-15]. This formula also uses N=total
population, e2=precision level and the sample size were using the
following formula and the total sample size werel73.
n=N/(1+N (e)?

n=173/(1+173 (0.05) 2=121

Where N=173

e=5%

Non-response rate =10% the final sample size was 134.

However, according to Yamane formula and rule of thumb if the
total population is <200, the whole population was taken and the
final sample size were 173 for both waste collectors and office

workers. In the small population of Debre Tabor Region-Politian
city, a survey was conducted with all available waste collectors,
while office workers were randomly sampled at a 1:1 ratio.

2.1.2 Variables and Measurements

The dependent variable was respiratory symptoms ,while the
independent variables were socio-demographic related factors
including sex, age of the respondents (years), marital status, religion,
educational level and monthly income, working environment
related factors such as work experience, duration of working hours/
day, number of working days/week, duration of working in waste
collection, participating in cooking activities, place of cooking and
types of fuel used for cooking and occupational health and safety
related factors like PPE use, training with work place health and
safety, supervision on occupational health and safety.

2.1.3 Operational Definitions

Respiratory symptoms: The development of one or more of the
symptom/s of cough, phlegm, wheezing, shortness of breath and
chest tightness last (s) at least 3 months in 1 year [16].

Chronic Cough: Experience of cough as much as 4— 6 times per
day occurring for most days of the week (>4 days) for at least three
months in one year [6].

2.1.4 Data Collection Tools and Procedures

The data were collected by structured interviewer-administered
questionnaires developed by critically reviewing the research
conducted in Addis Ababa, Abbas city and Dessie town [17-19].
The questions consist of five parts including socio-demographic
characteristics, employment background and occupational Hx,
respiratory symptoms, and respiratory protective devices, related
questions.

2.1.5 Data Quality Control

The quality of the data was guaranteed by administering the
questioner pre-test to 5% (9) of the total sample size in Bahir Dar
city. The validity, completeness, and clarity of the questioner were
assessed, and it was modified based on the pretest scoring findings.
To enhance data quality, careful observation and the correction of
mistakes was done. Training also provided to the data collectors
and supervisors focusing the objective, getting consent, and
protecting the privacy of the information they gathered.

2.1.6 Data Processing and Analysis

The data was entered into EPI Data version 4.6 after double-
checked and then transferred to SPSS version 26 for statistical
analysis. Data that requires coding was converted and coded
appropriately. Respiratory symptoms were discussed using
both descriptive and analytical analysis. To determine factors
associated with respiratory symptoms on both waste collectors and
office workers and separately was determined by Binary logistic
regression. Bi-variable and multi-variable logistic regression was
employed to identify factors associated with the outcome variable.
After screening all variables having p value <0.2, multivariable
analysis was determined and interpreted p value < 0.05 at a 95%
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confidence level. The model goodness-of-fit also checked by using
the Hosmer-Lemeshow test, which evaluated the model's goodness-
of-fit if the p-value is greater than the alpha value specified.

2.1.7 Ethical Consideration

The ethical procedures were followed by the declaration of
Helsinki. The ethical clearance was obtained from Debre Tabor
University, College of Health Sciences, and social and public
health department with the ethical approval number of 305/16.
Verbal consent was also obtained from each study participants
after explaining, the advantage risks and all the ethical issues.

3. Result

3.1 Socio-demographic Characteristics

In this study, three hundred thirtysix (1 to 1 ratios of waste
collectors and office workers) study subjects participated, making
the response rate 97.1%. Among both groups, 92.3% were female,
while the majority of office workers (76.8%) were married. The
age distribution showed that 66.7% of participants in both groups
were aged 18-35.

3.2 Employment Background and Occupational History
Among waste collectors, majority 141(83.9%) had less than four
years of work experience, while 113(67.3%) of office workers
had four or more years. About, 156(92.9%) of waste collectors
participated in cooking often using charcoal 116(69%) as their
primary energy source, which poses further respiratory risk.

3.3 Respiratory Symptoms

The overall prevalence of respiratory symptoms among both
waste collectors and office workers was 8.3% (95% CI: 5.7-
11.3). Specifically, waste collectors had a higher prevalence of
respiratory symptoms at 14.3% (95% CI: 8.9-19.6), while office
workers reported a much lower prevalence of 2.4% (95% CI: 0.6-
4.8). Among the study participants, 25.6% of waste collectors and
4.8% of office workers experienced coughing.

3.4 Respiratory Protective Devices

The study found significant disparities in the use of respiratory
protection equipment, with only 29.5% of waste collectors and
5.4% of office workers reporting usage, leading to an overall rate
of 17.6%.

3.5 Factors Associated with Respiratory Symptoms among
Waste Collectors and Office Workers

Males had lower odds of reporting respiratory symptoms
(AOR: 0.22 (95% CI: 0.052-0.91) compared to female. Younger
individuals (ages 18-35) had markedly higher odds of respiratory
symptoms (AOR: 8.7 (95% CI: 2.02-37.85), compared with older
age groups. Study participants in both groups who don’t received
training had significantly higher odds of developing chronic
respiratory symptoms (AOR: 5.73(95%CI: 1.87-17.5 compared to
the trained groups.

3.6 Factors Associated with Respiratory Symptoms among
Waste Collectors

Male waste collectors exhibited lower odds of reporting respiratory
symptoms (AOR: 0.103 (95% CI: 0.026-0.41) compared to their
female counterparts. Waste collectors who had less than four
years of experience had higher odds of experiencing respiratory
symptoms (AOR: 4.01 (95% CI: 1.37-11.74), than the counterpart.
Waste Collectors who did not receive training reported higher
respiratory  symptoms (AOR: 6.19(95%CI: 2.13-18.03),
conversely, those compared with who had received training.

3.7 Factors Associated with Respiratory Symptoms among
Office Workers

Office workers who used respiratory protection, such as masks,
had a probability of reducing respiratory symptoms, with odds
of 0.12 compared to those who did not use respiratory protection
(AOR: 0.12 [95% CI: 0.001-0.141].

4. Discussion

This is a comparative cross-sectional study comparing respiratory
symptom among waste collectors and office workers in DT City.
In this study the prevalence of respiratory symptoms among
waste collectors was 14.3% (95% CI: 8.9-19.6).This finding is
lower than the study conducted in Dessie and Kombolcha City
(45.4%),Gondar town(35.3%) and Addis Ababa (40.7%) [20,21].
This difference might be variations in environmental conditions,
such as air quality and waste management practices, exposure
to hazardous materials. This finding also lower than the study in
African counties including the study conducted in Gambia (83.8%),
South Africa (58.5%), revealed [22,23]. This variation may stem
from factors like environmental conditions, levels of occupational
exposure, and the level of occupational exposure interventions to
tackle respiratory health issues in different contexts.

The study finding also notably lower with the findings in the Iran
(81%), Malaysia (21%), India (25%), and South Africa (Jonesburg)
(58.5%) respectively [2,24,25]. The differences between the
current study and previous research may stem from variations in
occupational exposure, as well as the impacts of urbanization and
differing levels of air pollution. These factors could predispose
individuals in the current study to similar exposure conditions
compared to those in the referenced studies. The current study
finding reported as 14.3% among waste collectors, in line with
study conducted in Germany (15.4%), Iran (15.09%), Philippines
(19.29%), and [4,24,27]. These comparisons revealed significant
regional differences while showing consistent respiratory health
outcomes, revealed the influence of environmental and occupational
factors on respiratory symptoms across diverse populations.

This study also revealed that 2.4% (95% CI: 0.6-4.8) of the office
workers reported respiratory symptoms. The findings, indicating a
lower burden of respiratory health issues compared with the study
finding in Iran and Nepal [28,29]. The disparity may be attributed
to differences in occupational exposure, and environmental
factors. The current study found age significantly influences
respiratory symptoms, with individuals aged 18-35 showing a
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higher prevalence in the exposed group compared to controls. In
contrast, no significant correlation was observed in the 36-45 age
group. The 46-61 age group served as a reference [2]. However,
sex and waste collectors who ever received training reduce the
likelihood of respiratory symptoms among waste collectors. But,
no study finding in line with the current study [30].

The current study found no significant association between
cooking methods and mask use with respiratory symptoms in
waste collectors. However, personal protective equipment reduced
symptoms in office workers, and workplace safety training was
a preventive factor among waste collectors. Similarly, a study in
Dessie Town indicated that not using masks and lacking health
training increased acute respiratory infections [31]. The current
study found that monthly income and work experience positively
influenced lung function, while employment and education did
not predict respiratory symptoms in either group. In contrast, a
study in Dessie indicated that these variables were significant
predictors of respiratory symptoms among waste collectors [19].
This discrepancy may due to the difference in the amount of dust
exposure between the two comparative groups in the previous
study and may also depend on the number of service years.

5. Strength and Limitation of the Study

This study's comparative design, which assessed symptoms among
municipal waste collectors and office workers, has strengths. A
small sample size, particularly in certain age groups, may hinder
the generalizability of the findings. Moreover, the "healthy
worker effect" could skew results, as symptomatic office workers
might leave their jobs. Recall and interviewer biases from the
questionnaire method further limit the study, and its cross-sectional
nature prevents establishing causal relationships. Lastly, the lack
of participant diversity restricts the applicability of results to
broader populations facing different respiratory health challenges.

6. Conclusion

The study revealed significant impairments in lung function
among the waste collectors compared to office workers. Factors
affecting respiratory health include sex, age, work experience, and
training in workplace health and safety. Training in workplace
health and safety was found to be a crucial protective factor for
waste collectors.
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List of tables

Waste collectors (n=168) Office workers (n=168) Both groups
(n=3306)

Sub-city n=168 n=168 (n=336)
AtseTewodros 56(33.3%) 39(32.2%) 95(28.3%)
Gebrye 54(32.1%) 59(35.1%) 113(33.6%)
Taytu 58(34.5%) 70(41.7%) 128(38.1%)

Age n=168 n=168 (n=336
18-35 112(66.7%) 112(66.7%) 224(66.7%)
43(25.6%) 43(25.6%) .
36-45 13(7.7%) 13(7.7%) 86(25.6%)
46-61 26(7.7%)

Religion n=168 n=168 (n=336)
Orthodox 158(94%) 147(87.5%) 305(90.8%)
Muslim 7(4.2%) 18(10.7%) 25(7.4%)
Protestant 3(1.8%) 3(1.8%) 6(1.8%)
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3(1.8%)

Monthly income (ETB) n=168
<1580 ETB 10(6%)
>1580 ETB 158(94%)

164(97.6%)

n=168 (n=336)
1(0.6%) 11(3.3%)
167(99.4%) 325(96.7%)

Table 1: Socio-Demographic Characteristics of Waste Collectors and Office Workers in Debre Tabor City, North West Ethiopia,

2024 (n=336).

Waste collectors (n=168) Office workers Both groups(n=336)
(n=168)
Variables Frequency (%)  Frequency (%) Frequency (%)
Work experience (in n=168 n=168 (n=336)
years ) 141(83.9%) 55(32.7%) 196(58.3%)
<4 27(16.1%) 113(67.3%) 140(41.7%)
>4
Duration of work in days /week n=168 n=168 (n=336)
<5 149(88.7%) 164(97.6%) 313(93.2%)
>5 19(11.3%) 4(2.4%) 23(6.8%)
Participate in cooking activities n=168 n=168 (n=336)
Yes 156(92.9%) 150(89.3%) 306(91.3%)
No 12(7.1%) 18(10.7%) 30(8.7%)
Place of cooking n=156 n=150 (n=3006)
Inside house 57(33.9%) 42(25%) 99(29.5%)
outside house in open area 40(23.8%) 8(4.8%) 48(14.3%)
in the kitchen 59(35.1%) 100(59.5%) 159(47.3%)
Energy source n=156 n=150 n=306)
1 0
Charcoal 33(19.6%) 3(;%? 9/3/)) 43(12.8%)
. 0
Fire wood 1 13(673%) 5(3%) ;?’19(54(';)3%)
0 . 0
Kerosene 5(3%) 102(60.7%) 109(32.4%)
Electricity 5(3%)

Table 2: Employment Background and Occupational History of Waste Collectors and Office Workers at Debre Tabor City,

North West Ethiopia, 2024 (n=336).
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Waste collectors (n=168) Office workers (n=168) Both
groups(n=336)

Cough n=168 n=168 (n=336)
4.8

Yes 43(25.6%) ?(6 0(89?)2% 51(15.2%)

No 125(74.4%) e 285(84.8%)

Cough typically start n=43 n=8 n=51

0, V)
Morning 25(14.9%) 424%) 29(8.7%)
Day time 6(3.6%) 2(1.2%) 8(2.4%)
Night time 12(7.1%) 2(1.2%) 14(4.2%)

Cough for three months straight

or longer each year =43 n=8 n=51
4(2.4%) 28(8.3%)

Yes 24(14.3)

No ’ 4(2.4%) 23(15.2%)

19(11.3%)

Usually cough with sputum n=20 n=3 n=23
2(1.29 23(6.89
Yes 20(11.9%) (1.2%) 3(6.8%)
No - 1(0.6%) 25(7.4%)
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Cough up sputum four or more
times a week

n=20 n=3 n=23
0
Yes 15(8.9%) 1(0.6%) 16(4.6%)
2.19
No 53%) 2(1.2%) 72.1%)

Wheezing, whistling, or sound

coming from chest _ n=168 _
n=168 7(4.2%) (n=3306)

Yes 40(23.8%) 161(95.8%) 47(14%)

No 128(76.2%) 289(86%)

Duration of wheezy( in years/s) n=40 n=7 n=47
28(8.49
<1 37(22%) 1(0.6%) 8(8.4%)
>1 19(5.79
3(1.8%) 6(3.6%) (5.7%)
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Dyspnea when strolling with an
individual of the same age

n=57 n=10 n=67
Yes

50(29.8%) 6(3.6%) 56(16.7%)
No 7(4.2%) 4(2.4 %) 11(3.3%)

Duration of breathing difficulties n=57 n=10 n=67
<3 44(26.2%) 8(4.8%) 52(15.5%)
>
=3 13(7.7%) 2(1.2%) 15(4.5%)

If you get a cold, does it usually
go to your chest?

n=35 n=5 n=40
Yes

29(17.3%) 4(2.4%) 33(9.9%)
No 6(3.6%) 1(0.6%) 7(2.1%)

Table 3: Respiratory Symptoms among Waste Collectors and Office Workers in Debre Tabor City, North West, Ethiopia, 2024

(n=336).
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Waste collectors (n=168) Office workers  Both groups
(n=168) (n=336)
Variables Frequency (%) Frequency (%)
Use respiratory protection equipment
at work n=168 n=168 n=336
Yes
No 50(29.5%) 9(5.4%) 59(17.6%)
o 0
118(70.2%) 159(94.6%) 277(82.4%)
Types of safety equipment n=50 n=9 n=59
Mask respiratory 50(29.8%) 9(5.4%) 59(17.6%)
Justifications for not utilizing n=118 n=159 n=277
ilabl
Notavailable 51(30.4%) 31(18.5%) 82(24.4%)
34(20.2%) 61(36.3%) 95(28.3%)
Not comfortable for work 33(19.6%) 67(39.9%) 100(29.8%)
Not provided by institution
Ever received training in workplace
health and safety =168 =168 =336
Yes
- 60(35.7%) 4(2.4%) 64(19%)
108(64.3%) 164(97.6%) 272(81%)
Ever had  occupational  safety
. K
supervision at wor =168 =168 =336
Yes
No 5(3%) 3(1.8%) 8(2.4%)
163(97%) 165(98.2%) 328(97.6%)

Table 4: Respiratory Protective Devices among Waste Collectors and Office Workers in Debre Tabor City, North West Ethiopia,
2024 (n=336).
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Factors Respiratory symptoms COR with 95% AOR with p-
/waste collectors CI 95% CI value

Sex

Female 18(10.7%)  137(81.5%) 1 1 1

<1580 3(1.8%) 7(4.2%) 0.64(0.119-  0.61
3.459)

Work experience

9(4.5%) 18(4.7%) 1 1 1

IV
=

Yes 17(10.1%)  43(25.6%) 1 1 1

Use of respiratory protection

No 20(11.9%)  98(58.3%) 1 1 1

Table 5: Factors Associated with Respiratory Symptoms among Waste Collectors in Debre Tabor City, North West Ethiopia,
2024 (n=168).
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Factors

Age
18-35

3645

4661
Use

respiratory

protection

Yes

No

Respiratory symptoms
/office workers

Yes No

100.6%)  111(66.1%)

2(1.2%) 41(24.4%)

100.6%)  12(7.1%)

3(1.8%)  6(3.6%)

100.6%)  158(94%)

COR with 95% CI ~ AOR with 95% CI  p-
value

9.3(0.54-157.54) 4.38(0.158-121.3)  0.38

1.7(0.142-20.51)  0.46(0.016-13.63)  0.66

0.013(0.001,0.141)  0.013(0.001-0.14)  <0.001

Table 6: Factors Associated with Respiratory Symptoms among Office Workers in Debre Tabor City, North West Ethiopia, 2024

(n=168).
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Figure 1: Respiratory Symptoms among Waste Collectors Across the 3 sub Cities of Debre Tabor city, North West Ethiopia, 2024

(n=168).
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