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Abstract
Background

Marble used in the sculpturing of statute and the construction of buildings and monuments is
metamorphic limestone. Persons employed in carving statues from stone and marble rock are
exposed to dust containing particles of calcium carbonate and silica. Marble has been commonly
used as a building material since ancient times. During the cutting process about 25-30%, the
original marble mass is lost in the form of dust which is suspended in the air and then inhaled by
the workers. Dust particles that are inhaled are lodged in the lung and cause chronic respiratory
diseases. Therefore, the aim of this study was to assess the magnitude of chronic respiratory
symptoms in marble factory workers in Addis Ababa, Ethiopia and to compare it with a control

group of Awash Wine Factory workers who had low level of dust exposure.

Objectives:
This study was designed to assess the prevalence of chronic respiratory symptoms and associated

factors among marble factory workers in Addis Ababa, Ethiopia.
Methods:

A comparative cross sectional study was done in Addis Ababa, Ethiopia from 21 October 2020 up
to 10 January 2021. The Marble factory, which has a high level of dust exposure, and the Awash
Wine Factory, which has a low level of dust exposure, were the subjects of a comparative cross-
sectional study. The study enlisted 492 participants selected by systematic random sampling
method and were interviewed using a modified British Medical Research Council respiratory and
American Thoracic Society and National Heart & Lung Institute Division of Lung Disease
Respiratory Questionnaire. EPI DATA 3.1 software was used to enter data, and SPSS version 23
was used to analyze it. To determine the relationship between determinant factors and chronic
respiratory symptoms, descriptive statistics, bivariate logistic, and multivariate logistic regression

analysis were used.

Result:
The mean ages of the participants in the marble factory were 40.41(SD+ 9.1) and the mean age of
the control group was 40.46 (SD+ 9.6). According to the study, the prevalence of chronic

respiratory problems was 42.1 percent in marble manufacturers and 16.2 percent in wine factories.

viii



Income below 3000 birr, family history of chronic respiratory symptoms and current smoking
habits were variables with bivariate significance but multiple logistic regression analysis showed
that age greater than 40, previous respiratory disease confirmed by physician, personal protective
equipment, past history of confirmed health problems, service years more than 10 years in the
factory, and working hours greater than 48 per week were independent factors that determine the

development of chronic respiratory symptoms.

Conclusion:

The present study concluded that workers in the marble industry had a higher chronic respiratory
disease compared to controls. To reduce the impact, it is recommended that the workers should,
use proper respiratory protective equipment, reduce exposure hours to dust, check health status for

early diagnosis and treatment



1. Introduction

1.1 Background
Marble is a metamorphic rock composed of recrystallized carbonate minerals, most commonly

calcite or dolomite (1). Marble used in the sculpturing of statute and the construction of buildings
and monuments is metamorphic limestone persons employed in carving statues from stone (2).
Marble has been commonly used as a building material since ancient times (3). This material is

also used in tiles, countertops, and indoor flooring.

Numerous extensive deposits of marble are generally hill forming and occur throughout northern
and western Ethiopia. There is a huge deposit of marble at Daleti 635 Km west of Addis Ababa
and this deposit is explored by the National Mining Company (4). Marble has been mined in many
parts of Ethiopia and the deposits are exhaustible. Some of the marble is used locally for
dimensional stones, whereas the main production is for export. One of the main importers of

Ethiopian marble in Italy (4).

Marble can be processed in industries to produce various kinds of marble stones that are used for
monuments, interior decorations, statuaries tabletops, and novelties. But the principal application

of marble is for exterior building works to provide lasting endurance to walls.

In Addis Ababa, according to a data gained from ministry of trade and industry, there are about 14
marble manufacturing plants of large and small size enterprises that are scattered in the city and
they use manpower of more than 4000 in their manufacturing department. In addition to these,
many cottage marble manufacturers have no license from known government authority but this

study will be done on the legal plants and enterprises.

Marble factory has three main sections: cutting, polishing, and finishing. Machines subjected to
cutting and polishing are equipped with a water jet cutting system (5). Marble blocks are cut into
smaller blocks to give them the desired smooth shape (3,6). During the cutting process about 25-
30%, the original marble mass is lost in the form of dust which is suspended in the air and then
inhaled by the workers (3,7). The workers usually inhale a large amount of dust generated by the

cutting units, and this dust contains silicon dioxide or free silica (8).



Workers who quarry, grind, polish and install marble are exposed to the dust, which contains
particles of calcium carbonate and silica. Prolonged exposure to respirable crystalline silica has
long been known to cause one of the oldest known industrial diseases, silicosis. In addition to
silicosis, respire-able crystalline silica has been associated with autoimmune disease, non-
malignant renal disease, cardiac obstructive disease (COPD), and lung cancer. Health risks are

associated with exposure to marble dust (9).

Marble dust is a serious occupational health hazard and workers are exposed to intolerable level
of dust by operating various machines and engaged in polishing of marble (5). Therefor the aim of
this study was to assess the magnitude of chronic respiratory symptoms in marble factory workers
in Addis Ababa, Ethiopia and to compare it with a control group of Awash Wine Factory workers

who had low level of dust exposure.

1.2 Statement of the problem

Occupational factors make an important contribution to the global burden of disease, where work-
related morbidity and mortality not only result in suffering for the worker and his family, but also
adds to the overall cost to the society through lost productivity and increased use of medical and

welfare services (10).

CRDs are recognized as a major public health problem with an increasing morbidity and mortality
(12). Chronic respiratory diseases (CRDs) are recognized as being the major cause for premature
death in adult populations worldwide. The prevalence of CRD is increasing everywhere and in
particular amongst children and the elderly (12). The burden of CRD has major adverse effects on
the quality of life and disability of affected individuals. It has been predicted that the global burden
of CRD will increase considerably in the future, even though many preventable CRDs can be
controlled with adequate management in both developed and developing countries, as well as

among deprived populations (13-15).

In 2012 WHO reported that worldwide non communicable diseases are leading causes of mortality

which accounts for 82% of death and among these chronic respiratory diseases, asthma, and COPD



accounts for 4 million or 10.7% of death (16). Chronic respiratory diseases represent public health
challenges in both industrialized and developing countries because of their health and economic
impacts (17). Chronic respiratory symptoms such as chronic cough, chronic phlegm, wheezing,
shortness of breath, and chest pain are manifestations of respiratory problems that are mainly
developed as a result of occupational exposures (18). Occupational respiratory diseases account
for up to 50% prevalence among workers in high-risk sectors such as mining, construction, and

dust-generating works (17).

Marble is a metamorphic rock composed of recrystallized carbonate minerals, most commonly
calcite or dolomite. Quarry, grind, polish, and install marble workers are exposed to dust particles
as well as contaminated water containing calcium carbonate and silica, among other contaminants.
Respire able crystalline silica, nonmalignant renal disease, cardiac obstructive disease (COPD),

and lung cancer are all linked to long-term exposure.

Workers who inhale very small crystalline silica particles are at risk for silicosis — an incurable,
progressively disabling and sometimes fatal lung disease (19,20). Silicosis results in permanent
lung damage. Silica dust particles become trapped in lung tissue, causing inflammation and

scarring and reducing the lungs’ ability to take in oxygen (21).

The epidemiological study indicated that workers exposed to marble dust have an increased risk
of suffering from chronic disease (9). Dust particles that are inhaled are lodged in the lung and
cause lung irritation, mucus hyper-secretion initially, followed by lung function impairment, lung
inflammation chronic obstructive lung disease, restrictive lung disease, and pneumoconiosis, and
so on (22). Often these specks of dust exposed workers developed several chronic respiratory
diseases like Asthma and chronic obstructive pulmonary disease (COPD) (23).

The most common respiratory symptom complaints made by marble workers include cough,
shortness of breath, chest pain, chest tightness, abnormal breathing pattern (23). In our country,
there is much research done on organic dust's effect on respiratory health but there is a lack in the
area of inorganic dust. No research has been published regarding the respiratory symptoms and
associated factors among marble factory workers. This is a clear gap in the area and therefore, the
objective of the study was to assess the magnitude of chronic respiratory symptoms and associated

factors among marble factory workers in Addis Ababa Ethiopia.



1.3 Rationale of the study
One of the main areas that are facing the negligence of the government is the workers employed

in the marble industries who are deprived of the basic safety measures against occupational hazards
(5). In most developing countries like Ethiopia, occupational morbidity and mortality are
becoming a serious public health problem (17). In low-income countries, especially sub- Sarah
African countries, respiratory problems are the sixth cause of death and most of these problems
are due to dust exposure (17). Today, marble is a popular building material used in many
architectural projects and to create decorative effects. Because it can be obtained in many sizes
and shapes, marble tiles for walls and floors are popular in interior design. Marble has been used
throughout history in creating some of the world’s most beautiful structures. The construction
industry in Addis is increasing, as a result, the use of marble is increasing. Most of the marble
factories focus on increasing production without focusing on the health and safety care of workers.
Workers of marble factories face a broad spectrum of workplace hazards including chemical,
physical, ergonomic, biological, work-related stressors, and safety and mechanical hazards. The
prevalence of chronic respiratory problems due to this inorganic dust is not known since there is
no previous study in Addis Ababa and even in the country. These were the motives of the principal

investigator to do the research.

1.4 Significance of the study
The finding from this study will help marble factories to develop appropriate workplace

intervention measures to protect the health of marble factory workers. The study will help
policymakers in developing strategies and legislation based on the recommendation. It will benefit
marble factory workers themselves to know the hazards in their working environment and how

they protect themselves from such hazards. It can also serve as a baseline for future studies.



2. Literature review

Occupational hazards are caused by the people themselves and also from how people behave and
due to the interactions between people and the physical workplace, administration, or the outside
environment (5). The impairments caused by the people occurred due to biological, psychological,

or socio-cultural factors (5).

Marble mining caused air quality pollution of dust. Air pollutions from dust cause fibrosis in the
lungs if continuously inhaled. This marble dust belongs to the group of differentiate dust

pulmonary disorders due to dust in the form of restriction, obstruction, or mixture of the two (24).

The prevalence of respiratory complaints was influenced and aggravated by occupational
exposure, duration of exposure, nature, and type of work and year of experience to the working

environment, and so on (25).

2.1 Socio-demographic and respiratory symptoms

There are socio demographic factors that contribute to the development of chronic respiratory
symptoms. Age, sex, educational status and income are some of the factors that many literatures
reviled on.

Chronic respiratory Symptoms were more in workers exposed to the dust for longer duration as
evidenced by more symptomatic worker were among forty-plus age groups (85.71% in 41-50 years
and 62.5% in 51 and above respectively (23).

A study done in Nigeria showed that age is an associated factor that can’t be modified to prevent
the disease and it showed that aged 65-74 (OR=9.66, 95% C.I 3.43-27.20), age more than 75 years
(OR=3.88, 95% C.1 1.08-13.98) had the strongest association with chronic respiratory symptoms.
(26). A study that was done in South Africa also shows that exposed elderly persons had a
significantly higher prevalence of chronic respiratory symptoms and diseases than those who were

unexposed (27).



A study done in the Dejen cement factory also showed that workers aged > 45 years were more
likely to develop chronic respiratory symptoms (AOR = 4.20,95 % CI = 1.94, 9.12) than workers
in the age category 18-29 years old (17).

A study done in EKiti revealed that subjects who were classified as low socioeconomic status were
1.7 times more likely to develop chronic bronchitis (26). Other investigators in Europe and Latin
America have reported the association of chronic bronchitis with low socioeconomic status.

The sex of participants was significantly associated with chronic respiratory symptoms among
Dejen cement factory workers. Males were more likely to develop chronic respiratory symptoms
(AOR = 2.07, 95 % CI = 1.18, 3.63) than females (17).0n the other hand, a study done in EKiti

state, Nigeria showed that sex is not associated with chronic bronchitis.

One of the main reasons behind occupational hazards is the illiteracy of the workers. Workers are
usually unaware of their basic rights to safe and healthy working conditions. A study conducted in
Dejen cement factory showed that workers’ whose education level was grade 8 or below were
more likely to developed chronic respiratory symptoms than those whose education level was
diploma and above (AOR =4.07, 95 % CI = 1.86-8.92) (17). On the other hand, a study done in
Ekiti state, Nigeria, showed that educational status is not associated with chronic respiratory
symptoms (28).

A study done among low and middle income countries found that lower education and lower

household income were associated with higher odds of having chronic respiratory disease (29).

2.2 Respiratory symptoms and personal protective equipment

A study done in India showed that respiratory problems can cause a lack of a safe working
environment and awareness regarding the hazards of working in such conditions without adopting
protective measures. But if the marble factories workers use the mask or raping the towel over the

mouth and nose they can protect themselves from exposure to dust (22).



Inadequate resources and lack of awareness about the use of Personal Protective Equipment (PPE)
also exacerbate the severity and frequency of hazards. A study done on the Bahir Dar textile
industry showed that workers who did not utilize their personal protective equipment in the work
area were 4.88 times more likely to develop respiratory symptom than those who utilize their PPE
in the working area (AOR = 4.88, 95% CI: 1.54-15.45)(30). But on the other hand, the study done
in the Dejen cement factory found that PPE use was not statistically significant in relation to the
development of chronic respiratory symptoms (AOR = 1.42, 95 % CI1 =0.92, 2.19)(17).

2.3 Respiratory symptoms and workplace exposure

The workers engaged in the handling of different products that are frequently used to produce
quartz surfaces in the marble industry are at a high risk of developing silicosis. Chronic silicosis

is the most frequent clinical form and it is related to exposures of at least 10 years(31).

A study done in India shows that the most important factor in the development of silicosis is the
dose within five years of respirable silica-containing dust in the workplace setting that is, the
product of the concentration of dust containing respirable silica in workplace air and the percentage
of respirable silica in the total dust (22).

The service year was also significantly associated with chronic respiratory symptoms. Workers
who had work experience greater than five years had the odds of developing chronic respiratory
symptoms 5.44 times more likely (AOR = 5.44, 95 % CI = 3.09,9.59) than workers with work

experience less than or equal to five years in Dejen cement factory(17).

A study done in marble dust exposure relationship to workers’ lung conditions in marble industries
showed that areas exposed to dust are more likely to lung conditions decline when compared to
respondents in areas not exposed to dust. The greater the exposure to dust in the work environment,
the higher the cases of workers experiencing decreased lung function. Other factors besides dust
exposure that cause a decrease in lung function status include the habit of wearing personal

protective equipment’s, Smoking, age, years of work, and history of the disease (24)



2.4 Respiratory symptoms and occupational factors

Working departments were significantly associated with chronic respiratory symptoms in the
cement factory workers. Employees engaged in cement mill (AOR =3.72, 95 % CI = 1.92, 7.21)
were more likely to develop chronic respiratory symptoms than employees engaged in the raw mill

department(17).

Workers who are employed in cutting, grinding, and polishing marble for various purposes
experience several other health-related issues like eye, skin, and respiratory problems(31). Service
year was significantly associated with chronic respiratory symptoms. Workers who had work
experience greater than five years had the odds of developing chronic respiratory symptoms 5.44
times more likely (AOR =5.44, 95 % CI = 3.09,9.59) than workers with work experience less than

or equal to five years in the cement factory (17).

A study done on Flore Mill in Addis Ababa found that there was a statistically significant
association between chronic respiratory symptoms and the duration of employment. Workers with
work experience >10 years were significantly associated with the development of chronic
respiratory symptoms (AOR=2.58, 95% CL; 1.00-6.62) (32)

2.5 Respiratory symptom and environmental factors

Processing of marble results in the formation of marble dust, which is suspended in the air and
may then, inhaled by the workers (7). Epidemiological studies indicate that workers exposed to
marble dust stand an increased risk of suffering from asthma symptoms, chronic bronchitis, nasal

inflammation, and impairment of lung function (33).

Different studies showed that Smoking is one of the environmental factors that contribute to
chronic respiratory problems. Prior research’s found that women exposed to heavy indoor smoke
are three times more likely to suffer from COPD compared to women using cleaner fuels (and
therefore exposed to less indoor air pollution). A randomized trial in Guatemala revealed a
significant reduction in negative respiratory symptoms among women using improved indoor

woodstoves (34).



A study done in Cameroon showed that Women exposed to wood smoke had a higher prevalence
of chronic bronchitis (7.6%) compared to the alternative fuel group (0.6%) (35).

Respiratory symptoms and occupational lung diseases are preceded by different symptoms such
as shortness of breath, cough, sputum, dyspnea, and wheeze (30). The dustier environment is
associated with a high prevalence of chronic respiratory symptoms (30).

2.6 Behavioral factors and respiratory symptoms

A study done in India shows that short-term exposure to marble dust alone does not play any role
in the generation of pulmonary disease. Although smoking habits also play an important role in
the development of pulmonary diseases along with marble dust, the development of pulmonary
diseases occurs earlier than that of the nonsmoker’s marble factory workers (7). The workers who
are habituated to smoking are also advised to minimize or left their smoking habits to reduce the
risk of pulmonary diseases (22). The other study done in Nigeria showed that tobacco smoking
(OR=16.37 95% C.I 2.12-19.14) had the strongest association with chronic bronchitis (26).

The study done in the Dejen cement factory showed that workers who had previous chronic
respiratory diseases experienced chronic respiratory symptoms more likely than workers who were
free from previous chronic diseases (AOR =7.79, 95 % Cl = 2.02, 30.04) (17)

The study done on pharmaceutical factories in Addis Ababa showed that workers who had a
previous history of respiratory diseases were about 3 times more likely (AOR = 3.36, 95% CI =
(1.85-6.12)) to develop chronic respiratory symptoms than those who had not and also workers
who had a family history of chronic respiratory diseases were about 3 times more likely to develop
chronic respiratory symptoms than those who had no disease (36).

The study done in Eboni state Nigeria suggest that chronic exposure to dust from crushing of rocks
may increase susceptibility to respiratory problems with tobacco or cigarette smoking and
increased length of service as additional predisposing risk factors (37).



Knowledge and attitude is the other behavioral factor that studies deal with its contribution on
chronic respiratory symptoms. A study done in marble cutters in India showed that awareness of
personal protection and preventive measures against silicosis, such as the use of dust mask, can

effectively improve the health status of marble cutting workers (2).

Literatures also shows that there should be certain decisions that made by the management of
industry which incur potential hazards to the workers. One of the major issues is the provision of
Personal Protective Equipment (PPE) to the workers and the choice of machinery and equipment
installed. Similarly, the training imparted to the employees for their safe working operations is

also not sufficient (5).
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2.7 Conceptual framework of the study
This study's conceptual framework depicts what we expect to find during our investigation. It

identifies the factors that are important to our research and shows how they might be related. It

was created after analyzing a variety of literatures on the factors that influence persistent

respiratory problems.

Socio demographic factors
o Age
® sex
e Education
e |ncome

Environmental factors

e Indoor/outdoor air pollution
e Past dust exposure
e Ventilation

Behavioural factors

Smoking
PPE utilization
Past respiratory disease

Family history
Knowledge and attitude

Occupational factors

e Working department

e Length of working hour

o  Working experience

e Duration of employment

e Training on health and safety

Institutional factors

e Supply of PPE

e Monitoring of
Chronic utilization

respiratory e Latest technologies

symptoms

Disease, morbidity, rehabilitation, death.

Figure 1 conceptual framework of the study
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2.8 Research Hypothesis

Ho = Workers exposed to marble dust have the same risk of developing chronic respiratory

symptoms with wine factory workers.

HA= Workers exposed to marble dust have different risk of developing chronic respiratory

symptoms with wine factory workers.
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3. Objective

3.1 General
To assess the prevalence of chronic respiratory symptoms and their associated factors among

marble factory workers in Addis Ababa Ethiopia, 2020.

3.2 Specific objective
- To compare the magnitude of chronic respiratory symptoms between marble factory

workers and Awash Wine Factory workers in the year 2020.
- To identify factors associated with chronic respiratory symptoms among marble factory

workers
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4. Methods and materials
4.1 Study area and period

The study was conducted in three marble factories and one awash wine factory in Addis Ababa.
Marble production is increasing in the city especially during the last decades, a number of marble
deposits throughout the country have been put in to production in factories located in the capital
city Addis Ababa. There are 14 marble factories in the city and the study was conducted from
October 21 to January 10, 2021.

4.2 Study design
An institution-based comparative cross-sectional study had been conducted on marble and wine

factory workers in Addis Ababa Ethiopia. Wine factory was selected as a control for the
comparison since it has dust free environment. Prevalence of chronic respiratory symptoms and
associated factors was compared between workers from marble factories and the control less dust

exposed wine factory.

4.3 Source population
All marble factory workers of the marble factories in the city of Addis Ababa and Awash Wine

Factory workers were a source population.

4.4 Study population
Workers who were systematically selected from the selected three marble factories and Awash

Wine Factory for the sample were study populations.

4.5 Sample size determination
For objective one (prevalence of chronic respiratory symptom)

Using the double population formula, the sample size was computed. Previous research on
respiratory symptoms and ventilatory function among quarry workers in Edo state, Nigeria, found
that the prevalence of cough was 23.7 and 13.5 percent in the exposed and non-exposed groups,
respectively. The sample size determined by the methodology was 492, based on a 95 percent

confidence level, 80 percent power, and 10% non-response rate
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 (Za/2+ZB)* * (P1(1 — P1) + P2(1 — p2))
n= (P1— P2)?

Where,

n = the required number of sample size

P1 = proportion of cough among the exposed group from previous study
P2 = proportion of cough among the control group

Z(0/2) = 95%confidence level statistical value (1.96)

ZB = the desired power of 80% = 0.84

_ (1.96 + 0.84)2 x (0.237(1 — 0.237) + 0.135(1 — 0.135))
n= (0.237 — 0.135)2

n=224

Adding 10% of the above sample size was necessary for compensation of non-response and it

became 246 for each subjects and a total sample size of 492.
For the second objective (associated factors)

The prevalence of cough among workers who do not use personal protective equipment in Brazil

was 57.1 and 0.429 for those who use it.

P1=0.571
P2=10.429

_(1.96 + 0.84)? x (0.571(1 — 0.571) + 0.429(1 — 0.429))
n= (0.571 — 0.429)2

n=192

Adding 10% of the above sample size was necessary for compensation of non-response and it

became 211 for each subjects and a total sample size of 422.

Maximum sample size was 492 and we used it as the sample size for this study.
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4.6 Sampling procedure
In Addis Ababa, there are 14 marble factories. Three factories were chosen from among these

based on their production capacity, involvement of a significant number of working manpower,

technological use, and concern for the health of their people resource. The study covered the

production department as a functional department. Workers' data from the human resource was used

as a sampling frame and then systematic random sampling was done to identify study participants

who were eligible.

The study sample that has been determined in the sample size determination were distributed in

the three factories according to the proportion number of workers

The study subjects were selected by using a systematic random sampling technique from the

sampling frame.

l

Factories

Ethio marble
processing enterprise

Tsegaye marble
products processing

'

plant
v

National mining
corporation PLC

l

Awash wine
company

Total population =535

Total population = 67

Total population = 480

!

|

!

Sample size = 122

Sample size = 15

Fig 2:- Number of human resource and respective sample sizes of each factory

!

Total population = 747

'

Sample size = 109

Sample size = 246
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4.7 Variables

4.7.1 Dependent (outcome variable)

e Chronic respiratory symptom

(Chough, phlegm, wheezing, chest pain, shortness of breath)

4.7.2 Independent (exposure variable)

e Socio-demographic factors:- age, sex, education, income

e Behavioral factors:- smoking, not using PPE

e Environmental factors:-duration of employment, length of working hours, past dust
exposure history

e Past respiratory illness of both the respondent and his/ her family

e Management factors: - provision of Personal Protective Equipment (PPE) to the workers,
the choice of machinery and equipment installed, and training imparted to the employees

for their safe working operations

4.8 Data collection procedure and tools

Data was collected using a questioner adapted from the British Medical Research Council's
(BMRC) respiratory questionnaire and the American Thoracic Society's and National Heart &
Lung Institute's Division of Lung Disease Respiratory Questionnaire (38) as well as workplace
observation checklists to check for the use of personal protective equipment and the workplace's
ventilation status. The questioner have six parts including socio demographic, behavioral and
environmental factors. Data was collected through interview and observation. Before data
collection, training was given for all 6 data collectors and 2 supervisors. Data collectors were a
health science students from Yanet College of health science and supervisors were environmental

health professionals.

17



4.9 Eligibility

4.9.1 Inclusion criteria

Workers who were working for more than a year in the production department.

4.9.2 Exclusion criteria

Administrative workers since they have little or no exposure and workers who were not there

during data collection and those below a year of work experience.

4.10 Operational definition

1. Chronic respiratory symptoms :- development of one or more symptom of chronic
cough, chronic phlegm, chronic shortness of breath, chronic wheezing and chronic
chest tightness which lasts at list three months in one year (17,36).

2. Chronic cough: - development of cough as much as 4-6 times a day happening for most
days of the week for at least three months in one year (17,36).

3. Chronic phlegm: - sputum expectoration as much as twice per day for most days of a
week for at least three months in a year(17,36).

4. Chronic wheezing :- a state of causing a wheezing or whistling sound during inspiration

or expiration at least three months in a year (17,36).

5. Chronic chest tightness: - chest pain with mucus that kept workers off work in the past
year (17,36).
6. Chronic shortness of breath: - a discomfort or difficulty breathing in different activities

like walking up a slight hill, when undressing, walking at own pace(17,36).

7. Past dust exposure any work experience on dusty environment before the current
working position (17,36).

8. Family history of chronic respiratory disease the presence of one or more of the chronic
diseases like chronic bronchitis, emphysema, tuberculosis (TB), heart disease, chronic
sinus, asthma, and lung cancer in either of the natural parents (mother or
father)identified by physicians (17,36).

9. Past chronic respiratory diseases: one or more of respiratory diseases like chronic

bronchitis, emphysema, tuberculosis (TB), heart disease, chronic sinus, asthma, and
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10.

11.
12.

13.

lung cancer that could be developed before the current working position and identified
by physicians (17,36).

Current smokers: workers who smoked at the time of the study or had stopped smoking
less than one year before (17,36).

Ex-smokers: workers who had quit at least 1 year before the study (17,36).

Ever smoker: worker who has smoked at least one hundred cigarettes during the course
of his/her life, which includes current smokers and ex-smokers (17,36).

Personal Protective Equipment (PPE). Utilization of the worker-specialized clothing or
equipment worn by employees helps to protect against health and safety hazards
(17,36).

19



4.11 Data analysis

For data entering, editing, cleaning, coding, and checking completeness and consistency, EPI
DATA version 3.1 software was utilized. Finally, for data administration and analysis, the data
were exported to SPSS version 23. Frequency distribution, means, chi-square, standard deviations,
and prevalence were used to describe the data. To examine if there was an association, bivariate

and multivariate logistic regression were used.

4.12 Data quality assurance

Data was collected using a standardized questioner and skilled personnel, students from Yanet
college of health science, to ensure data quality. Supervisors and investigators verified the data on
a daily basis to ensure its accuracy. Before the actual data processing, the lead investigator input
5% of the obtained data twice into the EPI DATA software package to ensure proper entry and

preserve data quality.

4.13 Data management
To keep data consistent, the amended questionnaire was translated to Amharic and then returned

to English. At the time of data collection the supervisors were checked for completeness and
consistency.

4.14 Ethical clearance

The Addis Ababa University College of Health Science School of Public Health's institutional
review board granted ethical approval. After a thorough description of the study's goal, each study
subject's written agreement was taken. Respondents were aware that there was no potential risk
and that their response would result in direct rewards such as money. Confidentiality had been

preserved by omission.
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4.15 Dissemination of the result
Findings from this study will be submitted to Addis Ababa University, college of health sciences,

school of public health, marble and wine factories where the study had done and will be accessed

with online through peer review journals.
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5. Result

5.1 Socio-demographic characteristics

A total of 471 participants of which 242 from marble factories and 229 from the wine industry

with a response rate of 95.7% fully responded to the interview questions. The mean ages of the

participants in the marble factory were 40.41(SDz 9.1) and the mean age of the control group was
40.46 (SD+ 9.6). The majority of the respondents, 194 (80.2%) and 169 (73.8%) were male in the

marble and wine factories respectively. The mean year of experience was 12.58 (SD+ 8.5) for

marble workers and 12 (SD = 8) for control groups. The majority of the participants had attended

secondary school and above 153(63.2%) from the marble factory and 147(64.2%) from the control

group.

Table 1 Socio-demographic characteristics among marble workers and controls January 2021
Addis Ababa Ethiopia.

Socio-demographic

characteristics

Sex

Age

Religion

Marital status

Educational

status

Male
Female
<=29

30 -39

>= 40
Orthodox
Muslim
Protestant
Married
Single
Divorced
Widowed
Can’t  read
and write

Primary

Marble
Frequency
N (%)
194(80.2)
48(19.8)
35(14.5)
71(29.3)
136(56.2)
184(76)
34(14)
24(10)
158(65.3)
64(26.4)
16(6.6)
4(1.7)
6(2.5)

83(34.3)

Wining
Frequency
N (%)
169(73.8)
60(26.2)
37(16.2)
68(29.7)
124(54.1)
164(71.6)
34(14.8)
31(13.5)
151(65.9)
59(25.8)
15(6.6)
4(1.7)
6(2.6)

76(33.2)

p-value

0.101

0.058

0.094

0.035

0.055
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Secondary 103(42.5) 100(43.7)

Diploma and 50(20.7) 47(20.5)

above
Employment Temporary 18(7.4) 17(7.4) 0.005
condition Permanent 224(92.6) 212(92.6)
Monthly <3000 151(62.4) 56(24.5) 0.001
income >= 3000 91(37.6) 173(75.5)
Service  year <4 years 45(18.6) 39(17) 0.882
(Work 5-9 years 51(21.1) 53(23.1)
experience) 10 and above 146(60.3) 137(59.8)

5.2 Behavioral and environmental characteristics
In this study, 28 (11.6%) of the marble and 26 (11.4%) of the wine workers were ever smokers

and 10 (4.1%) from the marble factory and 15 (6.5%) are currently smokers.

In this study, 66(27.3%) of the marble and 48(21%) of the control group responded a confirmed
chronic respiratory symptoms by physicians and 45(18.6%) of marble and 30(13.1%) of the control
group reported their parents were ill with chronic health problems.

The majority of marble workers 232(95.9%) and control groups 221(96.5%) cook their food in
their homes only 91(37.6%) of marble workers and 94 (41%) of the control group use electricity

as an energy source.

According to this study, 178 (73.6%) of the marble workers and 169 (73.8%) of the control group
workers said that they had no training on occupational health and safety. The majority of marble
workers and control group 186(76.9%) and 175(76.4%) didn’t use personal protective equipment
respectively. The study showed that about 50 (20.7%) of the participants among marble work
reported that they were exposed to dust in their previous work history, whereas 43 (18.8%) of the
wine workers reported they had exposure to dust in their previous workplace. The study also

showed that about 187 (77.3%) of the participants among marble work reported that they were
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exposed to dust in their current workplace, whereas 21 (9.2 %) of the wine workers reported that

they had exposure to dust in their current workplace.

Table 2 Behavioral and environmental characteristics among marble workers and controls in

Addis Ababa Ethiopia, January 2021.

Socio-demographic characteristics

Previous respiratory disease
Participants who have had at least one
of the respiratory diseases, n (%)
Family history of respiratory
disease (mother and father)
Participants whose families have had
at least one of the respiratory
diseases, n (%)

Smoking habit

Current smoker; n (%)

Ever smoker; n (%)

Previous dust exposure history
Participants who have had previous
dust exposure in other factories; n (%)
personal protective equipment
Participants who use personal
protective equipment

Training

Participants who had taken health and
safety training; n (%)

Work place Supervision
Participants who had supervised at

work; n (%)

Marble
Frequency
N (%)

142(42.1)

45(18.6)

10(4.1)

28 (11.6)

50 (20.7)

56 (23.1)

64 (26.4)

78 (32.2)

Control
Frequency
N (%)

37(16.2)

30(13.1)

9(3.9)

26 (11.4)

43 (18.8)

54 (23.6)

60 (26.2)

76 (33.2)

value

0.001

0.180

0.078

0.277

0.001

0.028

0.826

0.101
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Energy use
Use electricity for cooking; n (%) 91 (37.6) 151 (62.4)
Use biomass fuel for cooking; n (%) 94 (41) 135 (59) 0.418

P-value from Pearson chi-square test

5.3 Prevalence of respiratory symptoms
The study showed that the magnitude of chronic respiratory symptoms among marble factory

workers was 102 (42.1%) while in wine factory 37(16.2%). The most common respiratory
symptom complained by workers in this study was shortness of breath 74 (30.6%) followed by
chest pain 70 (28.9%) among marble workers. All symptoms shows a higher magnitude in marble

factory workers.
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Table 3 — Prevalence of chronic respiratory symptoms among marble workers and controls in
Addis Ababa Ethiopia, January 2021.

variable Marble workers Controls Prevalence OR ?,(95%Cl)° | P- value
Cough 64 (26.4%) 18 (7.9%) 4.215 (2.408 - 7.376)* 0.001
Phlegm 56 (23.1%) 11 (4.8%) 5.967 (3.040-11.720)* | 0.001
Wheezing 43 (17.8%) 8 (3.5%) 5.969 (2.740 — 13.00)* 0.001
Shortness of breath 74 (30.6%) 15 (6.6%) 6.284 (3.481-11.34)* 0.001
Chest pain 70 (28.9%) 13 (5.7%) 6.762 (3.620-12.632)* | 0.001
At least one chronic | 102 (42.1%) 37 (16.2%) | 3.781(2.448 —5.839 )* 0.001
respiratory symptom

Note: 2 prevalence odds Ratio, ® 95% confidence interval and *p < 0.05

5.4 work place observation

There were lack of natural and artificial ventilation in the work place. Dust was observed in cutting,
polishing and finishing departments but wet process was done to reduce the dust and to cool the
machine. Most of the machines were oldies and didn’t have a sucker. There was a luck of scheduled
supply of personal protective equipment and even the supplied ones are poor in quality. Most of
the workers didn’t use personal protective and they respond that it make them discomfort during
work. There was no precaution or recommendation and remedial measures that warn to use

personal protective equipment at work place.
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5.5 Associated factors analysis

5.5.1 Socio demographic factors

Socio-demographic factors were analyzed by binary logistic regression and it shows that monthly
income has an association with chronic respiratory symptoms and workers who earn below 3000
have 1.634 times the odds of developing chronic respiratory symptoms than that of above 3000

monthly payers. All other factors are not associated with chronic respiratory symptoms in the

binary logistic regression.

Table 4: bivariate analysis result of socio-demographic factors associated with chronic

respiratory symptoms among marble workers and controls in Addis Ababa, Ethiopia, January

2021.

Variables Respiratory symptoms COR(95%CI) P- value

Yes No

Sex
Male 103 (28.8%) 260 (71.6%) 1.262(0.796-2.000) 0.321
Female 36 (33.3%) 72 (66.7%) 1.00
Age (in years)
<29 20 (27.8%) 52 (72.2%) 1.00
30-39 33(23.7%) 106 (76.3%) 1.235(0.647-2.359) 0.143
> 40 86 (33.1%) 174 (66.9%) 0.778(0.437-1.385) 0.394
Religion
Orthodox 103 (29.6%) 245 (70.4%) 1.00
Muslim and others 36 (29.3%) 87 (70.7%) 0.984(0.627-1.546) 0.945
Marital status
Married 90 (29.1%) 219 (70.9%) 1.00
Single and others 49 (30.2%) 113 (69.8%) 1.055(0.696-1.599) 0.800
Educational level
Primary school and 55(32.2%) 116 (67.8%) 0.82(0.545-1.233) 0.341

below
Secondary school and
above

84 (28%)

216 (72%)

1.00




Monthly income

3000 and above 66 (25%) 198 (75%) 1.00

Below 3000 73 (35.3%) 134 (64.7%) 1.634(1.097-2.435) 0.016

Note: 1.00 reference value

5.5.2 Previous and family history of respiratory disease

Previous respiratory disease, family history of respiratory disease, and current smoking habit have
a significant association in bivariate analysis. But ever smoking and inappropriate use of personal
protectives equipment have no significant association with binary logistic regression.

Table 5: COR of Previous and family history of respiratory disease and behavioral factors

associated with chronic respiratory symptoms among marble workers and controls in Addis
Ababa, Ethiopia, January 2021.

Variables respiratory symptoms COR(95%CI) p-value
Yes No

Previous respiratory

disease

Yes 65 (67%) 49 (43%)  5.073(3.233-7.96) 0.001

No 74 (20.7%) 283 (79.3%) 1.00

Family history of

respiratory disease

Yes 38(50.7%) 37 (49.3%) 3(1.809-4.975) 0.001

No 101 (25.5%) 295 (74.5%) 1.00

Current smoker

Yes 1 (5.3%) 18 (94.7)  7.911(1.046-59.849)  0.045

No 138 (30.5%) 314 (69.5%) 1.00

Ever-smoker

Yes 17 (31.5%) 37 (68.5%) 1.111 (0.603-2.048) 0.736

No 122 (29.3%) 295 (70.7%) 1.00

Uses of PPE

Yes 38(34.5%) 72(65.5%) 1.00

No 101 (28%) 260 (72%) 0.736 (0.467-1.160) 0.187

Note: 1.00 reference value
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5.5.3 Work-related factors

The present study found that the development of chronic respiratory symptoms was significantly

associated with service year and working hours per week at bivariate analysis. Workers who are

working for 48 and above hours are 1.954 (1.308-2.919) times at risk of developing chronic

respiratory symptoms than that of working below 48 hours.

Table 6 Crude odds ratio of work-related factors associated with chronic respiratory symptoms
among marble workers and controls in Addis Ababa, Ethiopia, January 2021.

Variables

Respiratory symptoms

Yes

No

COR(95%Cl)

p_

value

Service year
<4

5-9

>10

Working hours per
week

> 48

<48

Previous dust exposure

Yes

No

Safety training
Yes

No

Workplace Supervision

Yes

No

Energy used at home
Use biomass fuel for
cooking

Use Electricity for
cooking

34 (40.5%)
31 (29.8%)

74 (26.1%)

59 (23.1%)

80 (37%)

32 (34.4%)
107 (28.3%)

34 (27.4%)
105 (30.3%)

37 (24%)
102 (32.2%)

93 (32.5%)

46 (24.9%)

50 (59.5%)
73 (70.2%)

209 (73.9%)

196 (76.9%)

136 (63%)

61 (65.6%)
271 (71.7%)

90 (72.6%)
242 (69.7%)

117 (76%)
215 (67.8%)

193 (67.5%)

139 (75.1%)

1.00
0.521 (0.313-0.867)

0.834 (0.507-1.370)

1.954 (1.308-2.919)

1.00

0.753 (0.464-1.220)
1.00

1.00
1.149 (0.728-1.812)

1.00
1.5 (0.968-2.326)

1.456 (0.961-2.205)

1.00

0.012

0.473

0.001

0.249

0.552

0.070

0.076
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5.6 Multivariate analysis

To identify independent predictor variables for the development of chronic respiratory symptoms,

variables with, p-value < 0.2 were added at the multivariable logistic regression model.

The binary logistic regression analysis showed that monthly income was significantly associated
with chronic respiratory symptoms in univariate analysis. However, the average monthly income
of the participants was insignificant in multivariate analysis. Multiple logistic regression analysis
showed that age greater than 40, previous respiratory disease confirmed by physician, personal
protective equipment, past history of confirmed health problems, service years more than 10 years
in the factory, and working hours greater than 48 per week were independent factors that determine

the development of chronic respiratory symptoms.

Table 7: multivariate analysis result of factors associated with chronic respiratory symptoms

among marble workers and controls in Addis Ababa, Ethiopia, January 2021.

Variables Respiratory symptoms COR(95%CI) AOR(95%CI) p-value
Yes No

Age (in years)

<29 20 (27.8%) 52 (72.2%) 1.00 1.00

30-39 33 (23.7%) 106 (76.3%) 1.235(0.647-2.359)* 0.631 (0.276-1.468) 0.285

> 40 86 (33.1%) 174 (66.9%)  0.394(0.437-1.385) 1.72(1.07-2.74) 0.025**

Monthly income

3000 and above 66 (25%) 198 (75%) 1.00 1.00

Below 3000 73 (35.3%) 134 (64.7%) 1.634(1.097-2.435)** 0.775(0.471-1.277)  0.317

Previous

respiratory

disease

Yes 65 (67%) 49 (43%) 5.073 (3.233-7.96)** 5.073 (3.233-7.96)  0.001**

No 74 (20.7%) 283 (79.3%) 1.00 1.00



Family history of
respiratory
disease

Yes

No
Current smoker
Yes

No

Uses of PPE
Yes

No

Service year
<4

5-9

>10

Working hour
per week
> 48

<48

Workplace
Supervision
Yes

No

Energy used at
home

Use biomass fuel
for cooking

Use Electricity
for cooking

38 (50.7%)
101 (25.5%)

1 (5.3%)

138 (30.5%)

38 (34.5%)
101 (28%)

34 (40.5%)
31 (29.8%)

74 (26.1%)

59 (23.1%)

80 (37%)

37 (24%)
102 (32.2%)

93 (32.5%)

46 (24.9%)

37 (49.3%)
295 (74.5%)

18 (94.7)

314 (69.5%)

72 (65.5%)
260 (72%)

50 (59.5%)
73 (70.2%)

209 (73.9%)

196 (76.9%)

136 (63%)

117 (76%)
215 (67.8%)

193 (67.5%)

139 (75.1%)

3 (1.809-4.975)**
1.00

7.911 (1.046-59.849)**

1.00

1.00
0.736 (0.467-1.160)*

1.00
0.521 (0.313-0.867)**

0.834 (0.507-1.370)

1.954 (1.308-2.919)**

1.00

1.5 (0.968-2.326)*
1.00

1.456 (0.961-2.205)*

1.00

0.619 (0.330-1.163)

1.00

4.936 (0.627-

38.833)
1.00

1.00

2.158(1.189-3.918)

1.00

1.771 (0.880-3.564)

2.037 (1.121-3.702)

2.198 (1.356-3.561)

1.00

0.136

0.129

0.025**

0.109

0.020**

0.001**

2.523(1.383-0.758)  0.29

1.00

0.980(0.600-1.601)

1.00

0.935

*P-value < 0.2 **P-value < 0.05 and independent predictors for development of chronic

respiratory symptoms

31



6. Discussion

In this study, the magnitude of chronic respiratory symptom was higher in marble factory workers
than in wine factory workers 42.1% and 16.2% respectively. The study showed that about 50
(20.7%) of the participants among marble work reported that they were exposed to dust in their
previous work history, whereas 43 (18.8%) of the wine workers reported they had exposure to dust

in their previous workplace.

The most common respiratory symptom complained by workers in this study among marble
workers was shortness of breath 74 (30.6%). This finding is similar to the study conducted in India
among marble workers which indicated that the most common respiratory symptom was shortness
of breath (26%)(23). A study done in Ebonyi state, southeastern Nigeria, reported a higher
prevalence of 47.6% for cough and 40.7% for chest pain among quarry workers (37). Reports from
studies among quarry workers in Brazil also showed a prevalence of irritant cough of 57.1% while
in Iran, a prevalence of cough of 31.9% was recorded (2). The reason for the difference between

the studies could be differences in technological use and variation in the study area.

According to our study marble workers are more at risk of chronic respiratory symptoms than the
control group workers. Our finding is consistent with the study done in Egypt that showed workers
exposed to chronic inhalation of the dust in marble working processes had a higher prevalence rate

of respiratory illness(9).

This study showed that workers aged above 40 years were 1.722 times more likely to develop
chronic respiratory symptoms than workers aged below 40 [AOR = 1.72,95 % ClI, (1.07-2.74)].
This is comparable with a study done in Dejen cement factory which shows Workers
aged > 45 years were more likely to develop chronic respiratory symptoms (AOR =4.20, 95 %
CI=1.94, 9.12) than workers in the age category 18—29 years old (17). A study done in south
Africa also showed that exposed elderly persons had a significantly higher prevalence of chronic

respiratory symptoms and diseases than those who were unexposed (27).
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In this study workers with work experience of more than 10 years were more likely to develop
chronic respiratory symptoms than below 10 years [AOR=2.037, 95% CI, (1.121-3.702)]. The
finding from the present study is similar to the study done on marble workers in Besole Village,
Indonesia that stated workers who suffer from chronic respiratory diseases are workers with more
than 10 years’ work period(24). The finding is also consistent with the study conducted on
whetstone cutters for 40 years of follow-up showed that more than half of the workers deceased
due to chronic diseases and concluded that duration of service is among the influential factors in
determining the progression of the disease(39).

The study also showed that those who were exposed for more than 48 hours per week were more
likely to develop chronic respiratory symptoms than workers who exposed for less than 48 hours
[AOR = 2.198,95 % CI,(1.356-3.561)]. This might be due to exposure to a long time increased
dust accumulation in the respiratory system.

In this study workers who had a confirmed chronic respiratory diseases are more likely to
experience a chronic respiratory symptoms [AOR = 5.073, 95% CI (3.233-7.96)]. A study done in
Dejen cement factory Workers also showed that workers who had previous chronic respiratory
diseases experienced chronic respiratory symptoms more likely than workers who were free from
previous chronic diseases (AOR =7.79, 95 % CI=2.02, 30.04) (17).

This study found that the use of PPE is significantly associated with chronic respiratory symptoms
[AOR 2.158 CI (1.189-3.918)], which is a protective factor but the majority 73% of workers didn’t
use personal protective equipment and the most common reasons for not using personal protective
equipment were 54.6% not provided by the company. Studies showed that adherence to PPE use
is a preventive factor that results in a decrease in respiratory illness(39). Workers who obey the
habit of wearing masks will minimize inhalation exposure while breathing(24). Nwibo et al study
2012 in Ebonyi state Nigeria stated that non-use of PPEs was found among 98.3% of the quarry
workers and this is comparable to the situation in our study (37).

Employees who use piece of cloths instead of respirators as a personal protective was significantly

associated with chronic respiratory health symptoms among flour mill factory workers. Flour mill
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workers who used pieces of cloths had 56% less at risk of developing chronic respiratory
symptoms (AOR = 2.29, 95% CI; 1.27-04.13) than workers who did not use pieces of cloths (40).
A study done in the Bahirdar textile factory shows that workers who did not utilize their personal
protective equipment in the work area were 4.88 times more likely to develop respiratory symptom
than those who utilize their PPE in the working area (AOR = 4.88, 95% CI: 1.54-15.45) (30)
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7. Strength and limitations of the study

7.1 Strength

This study was comparative; it can show the magnitude of chronic respiratory symptoms
between the two groups.
This is the first study to assess the magnitude of chronic respiratory symptoms among

marble factory workers in Ethiopia.

7.2 Limitations

Since the study design was a cross sectional it may not describe the cause and effect
relationship.

Participants recall bias on age, past respiratory illness and past dust exposure may over or
under estimate the study result.

Only healthy workers who were present during the data collection were enrolled in the
study, which may contribute to underestimating the effect of interest.

Another limitation can be lung function test and dust level measurement were not done

which make more the explanatory of respiratory symptoms.
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8. Conclusion

Based on the finding of this study, it can be concluded that prevalence of chronic respiratory
symptoms were higher among marble workers than wine factory workers. Age more than 40 years,
years of service greater than 10, long working hours of greater than 48 hours per week, previous
history of chronic respiratory illness, and lack or inappropriate use of personal protective are

associated risk factors for the occurrence of chronic respiratory symptoms.

9. Recommendation

This study will help as an initial point for the area and further studies should be done. Government
should give attention to factory workers' health and develop strong measures of qualified personal
protective usage by workers and supply by the owners. Reducing exposure hours to dust, checking
health status for early diagnosis and treatment, proper usage of personal protective equipment is
needed to reduce respiratory problems.

Workers should be trained on protective measures of dust exposures and apply them throughout
their life. Shifting of workers is also recommended to reduce long exposure in dusty areas. Owners
have to introduce mitigation measures like use of wet processes which reduces the generation of
dust, exhaust natural and artificial ventilation in workshops, and provision of qualified personal

protective equipment.
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11. Annex

Participant Information sheet
How are you? | am --------=--mmmmmmmmmmeeae . | came here as a data collector for the investigation done

by Ephrem Bogale who is a student in Addis Ababa university for the fulfilment of master of
science in public health. You are selected with systematic random selection method from your
staffs and by this you didn’t get any kind of direct benefits and didn’t faced any harm but you
contribute indirectly for public health. The responses you give all are kept in secrete and
confidentiality is confirmed. By the end of the study the investigator gives a recommendations for
concerned bodies and will increase the protective measures in dusty working environments. If you
have any suspicions or you need further details you can communicate the investigator and primary

advisor.
Investigator
Name: - Ephrem Bogale
Phone: - +251927191722
Email: - ephrembogale5@gmail.com

Primary advisor

Name: - Dr Samson Wakuma
Phone: - +251923940998

Email: - samson_wakuma@yahoo.com
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Informed consent form

All the objectives of the study are told me and | also believed the harmlessness of the study and
also I didn’t expect any direct benefit in terms of many from this interview. The data collector also
told me the confidentiality of my responses and also he told me the full addresses of investigator
and advisor for further information in need. | am aware of terminating the interview if I am not
comfortable. | respond without any influence by believing the significance of my response in

chronic respiratory problems occurred in relation to working environment.

Signature ----=-=-=-=-=-eemseeeecnoncunn- date ---------=smemmmemeeeeeeeees

Data collector: - Name -------=-=-=-==mnmnmmmmmmmm oo
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English Version Questionnaire
A questioner modified from British medical research council (BMRC) respiratory questionnaire

of Great Britain and American Thoracic Society and National Heart & Lung Institute - Division
of Lung Disease Respiratory Questionnaire to Asses respiratory symptoms and associated factors

among marble and awash wine factory workers in Addis Ababa, Ethiopia, 2019/2020
Industry type

1. Marble factory
2. Wine factory

Factory code ---=----=-=s-memmmmemmemecme e e

Respondent’s serial number ------------------

Date of interview (D/M/Y) ---------=nnmmnmm--

Part 1 :- Socio demographic conditions of the respondent

S.No | Question Response Skip

pattern

Male

Female

101 Sex

nNoE

102 Age |- year (D/M/Y)

Married

Single

103 Marital status

Divorced
Widowed

Eal N

104 Educational status Can’t Read and write
Read and write

Primary

> w0 P

Secondary
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5. College and above
105 Occupation status 1. Permanent staff
2. Temporary staff
106 Monthly salary | e ETB
Part 2 :- chronic respiratory symptoms related questions
201 A | Do you usually cough in the morning? 1. Yes If no
2. No skip to
202 A
201 B | Do you usually cough during the day or 1. Yes
night? 2. No
201 C | Do you cough on most days for as such for 1. Yes
three months? 2. No
201 D | In the past year have you had a period of 1. Yes
(increased) cough lasting for three weeks
2. No
or more?
201 E | For how many years you had this cough? | — --------------- years
202 A | Do you usually bring up phlegm from your 1. Yes If no
chest in the morning? 2. No skip to
203 A
202 B | Do you usually bring up phlegm from your 1. Yes
chest during the day or night? 2. No
202 C | Do you bring up phlegm from your chest on 1. Yes
most days for as such for three months? 2. No
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202 D | In the past year have you had a period of 1. Yes
(increased) phlegm lasting for three weeks 2. No
or more?
202 E | For how many years you had this phlegm? |  ------------ years
203 A | Are you trouble by shortness of breath? 1. Yes If no
2. No skip to
204 A
203 B | Do you get short of breath walking with 1. Yes
other people? 2. No
203C | Do you have to stop for breath when 1. Yes
walking at your own pace on level ground? 2. No
204 A | Have you had wheezing and whistling in 1. Yes If no
your chest at any time in the last year? 2. No skip to
205 A
204 B | Have you had wheezing and whistling 1. Yes
sound when you had cold? 2. No
204 C | For how many years you develop this | ------------- years
sound?
205 A | Have you had chest illness with in the last 1. Yes If no
year? 2. No skip to
301 A
205 B | Have you had more than one such illness 1. Yes
with in the last one year? 2. No

Part 3:- Past respiratory illness concerned questions?
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301 A | Have you ever had a chronic respiratory 1. Yes If no
illness confirmed by physician? 2. No skip to
303C
302 B | If yes for question 301 A which kind of 1. Asthma
chronic respiratory disease? 2. Pneumonia
3. Bronchitis
4. Chestillness
5. Heart trouble
6. Other
303 C | Were either of your natural parents had a 1. Yes If no
chronic respiratory illness confirmed by 2. No skip to
physician? 401 A
303 D | Which kind of chronic respiratory disease? 1. Asthma
2. Pneumonia
3. Bronchitis
4. Chestillness
5. Heart trouble
6. Other
Part 4 :- life style questions
401 A | Do you smoke now? 1. Yes
2. No
401 B | If yes: - how many cigarettes per day? | ------------m--m-mm-—-
401 C | If No: - Have you ever smoked as much as 1. Yes
one cigarette a day (or one cigar a week or
2. No
an ounce of tobacco a month) for as long
as a year?
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401 D | Did you cook your food? 1. Yes If no
2. No skip to
501 A
401 E | Where did you cook? 1. Inside home
2. Outside home
3. Inkitchen
401 F | What kind of energy source do you use for 1. Charcoal
cooking your own food? 2. Wood
3. Kerosene
4. Electric
5. other
Part 5 :- Work area related questions
501 A | How long have you been working in this | ----------------- year
factory?
501 B | For how many hours per day do you work | -------=--=------ year
in this factory?
501 C | For how many days per week do you work? | ----------------- year
501 D | In which department you work now? | ------m--m-mm-m-- year
501 D | Number of years employed in this | ----------------- year
occupation?
501 E | Have you worked in other factory that 1. Yes
exposed you for dust before? 2. No
If yes for question number 501E in which 1. Coffee
kind of factory? 2. Textile
3. Cement
4. Flour
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. Steel
Gas station
Part 6 :- personal protective related questions
601 A | Did you wear respiratory protective while . Yes
you are on work? No
601 B | Which kind of protective? Mask respirator
Full face piece
respirator
Breathing apparatus
. Others/specify
601 C | If your answer for the question number Not available
601A is No, what is the reason for not \I/\Ivgﬁk comfortable - for
wearing? Not provided by the
institution
. The dust is not harmful
. Others specify
601 D | Do you ever had occupational health and . Yes
safety training? No
601 E | Have you ever been supervised at work for . Yes
occupational health and safety? No
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Observational checklist

and warn to use personal protective?

R.No Yes No Remark

1.| Is there adequate ventilation in the workplace? Natural/Artificial

2. | Is dust observed in the surrounding? In which
department?

3. | Is the machinery modern? Dust exit

4. | Did the factory supply personal protective Observe in store
equipment

5. | Are they standard in quality?

6. | Did workers use Personal protective On job

observation
7. | Are there precautions that recommend, guide,
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Participant Information Sheet (Amharic Version)

ms LOATATY ANAAY<:: Ponay-T (14N AL (7.0 Poo174.4
ANAT PG TIUACTS o hPF e PULA PRS0 AND LLOCAL 174 PP Cht
WG9 0INT PLVEL L PG onldE Ao NN 10 : PG oven.lD PG AL E0
PP o-mol7 ool (19714 Pov@y, AdMen, P77 A“lovpah T Ahat 177940
eOAS oAt WHPTING CovhAhd API® AT PRCIA:: (175 PoLECANP T
go79° KWer RS PAYC (P ALV I 9°79° herT 1A LI69° PAm-9°::
NrG-: AL 1A34 Moo ® 07 I-FHPPSE AVNLAON MG AOTPOA LLCIA-: :P2LAMTI°
alB NPErE Crald AT APA oomPd LPLT P 30 KEPPTT AL
ATPLANT::VIE 090 AYLLMETCPT PIC M 0L9° ATen16 ovldE NPGT heéo-
ATS09° APSE 2L hAm- AMATS A%Me IC o-L LAl 1847 LA

PG AL 0

- 09 - ARG )00

- NAh :- +251927191722

- A”2LA :- ephrembogaleS@gmail.com
h“7h¢

- ag° - &/C AT PR
- NAR :- +251923940998
- ALLA - samson_wakuma@yahoo.com
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Informed consent form (Amharic version)
PO 1T 6CI°

NA PGk AmPAL AT IALATA:: PGk 9°79° ALTT ALD ATLTILLCANTS
PIOAMm- oolE YAPLPrE CEald RTLPIIS ho-BPAV:: NPSE CUPITo- 1IHA
ATEAA TIC V7 LUTT PG HNG-L NooPy (10é- AL 9709900 PG LU T TICT
AL, TAP @Y NEPC RTLITA A9 ENI AV :: V7T 079° Amé-Né 150 Nomon G
Te 6 PN LPT NNLATTY L. L hame AhAat 2C NPpJ oo@fP - A7 ov-Q.
ALLA TOAPETA:: NALANY® PGET TVRLP A7RI°TA AIALATA:: ATHVT VA TICT
F1I0G NPG1: A0LALYT A9°% avAN PAMU: ooP't77 14.C7% KI1NAY-::

alBaor PAme- 4.CT7 +77

Pawl® ANAN, &C77 P77
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Ambharic version of questionnaire

NAL.0 ANO DF97 Qh PATPINEE: NPT AL 8P Pav+74.8 Yaog JOANPTT A T8.U-9° +LOH PN T0AT7

NtacAht ATLLLID- PG OHHIE apm@P 2012 /9P
P4 ALTTH

1. Ai0ZE: 4Nsh
2. g% 4Nsh

41N NE' -ommmmemmmmmmenmmmeeme e

PIPAT AGR@ aPAL BPC ----------------=-

N L R NP 11 o —

NEA 1 - V0GR U237 PHovAnE TEEPT

+.& TP oAl [
101 ex 1. o7¢

2. ot
102 A I havt (¢ OC/199)
103 eONF v 1. e+

2. pa/F

3. /T

4. e/t
104 OTIUCT 28 1. eatT /T

2. 990G o9&

3. A% elB

4. U0 L8

5. hASS hHOAL
105 ¢ v L9yt

2. 1LHEP PTC
106 N@C Po9.977F PL9™N aom7 qc

hGA 2 :- Pav 7248 ANAT Pm.G PPAhEF7 ehavant ToEPT




201 v NPt mPt Ad LOAPLTA? 1. A® A% nr1 o€ 202 v
2. AL

201 A 07 LI° 1973~ L Ad LHAPLFA? 1. A?
2. hL

201 ch 2V Ad A 3 O Pad $LP-NPFA? 1. A?
2. AL

201 oo | AAL® RTL haot AdGt A9PFFS NH DAL ANAPTA? 1. A2
2. AL

201 A 2V O A9°7 PUA LH $ePN0FA? 00 | e havt

202 v nPt Pt Lt A%Lom hh 23-2NPFA? 1. A? he hvr £ 203 v
2. AL

202 A v Ahd NP7 @L9° 199 1.1, £3-PA 1. A?
2. AL

202 ch 2V Ahd A 3 ot Phik $LPNPIAN? 1. A?
2. AL

202 av | AAL@- A7 Aavt ACOT A9PTES DH 1AL AhJ INCNPT? 1. A?
2. AL

202 (A £V AhJ A9°7 PUA LH S PNOFN? | s havt

203 v PF74-0 AT TAC AITPPPT PO-PA? 1. A2 A% NP1 L. 204 v
2. AL

2034 | hadeF APT OC NTLLa 80 L, O 740 ATt LITIPFA? 1. h?
2. AL

203 h | N&-0P ETrE N30 LH 21740 TInC ADTTPP T POPA? 1. A?
2. hL

204 v 0ALD+ W28 havt O-OT NRLTP 07%:ent L9080 LOMA? 1. A? A8 et @8 205 v
2. A2
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204 A 2Y &8 PUPH ALATIPT LNATFA? 1. AP
2. AL
204 h | UTT £9°0 oo B avs. 907 YA LH PIPT? | e havt
205v 0AL.D+ 1 Aavt O-O\T LT Vard® 1NLNPTH? 1. A? he htvrr 2 301 v
2. kWS
205 A QAL+ 1 Aot @-O\T h A28 LH AL PL4T VaPI° A I TIPPLIN? 1. A2
2. AL
h&d 3:- P8P Par+34.00 Ahd vaog® Fahy NFavAnt?
301v | QuhgPs QATPE HLoIm P8P Pavtd AhAT g T 1. h® A2 Py @€ 303 ch
NENPA? 2. kKo
302 A aAAP AP NP1 PTG @ AR P8P Pavt1 A ANAT Pm.G TOIC 1. AO9°
NP2 2. 19°1f
3. Nerheta
4. LT vavge
5. AN &hye
6. AT
3034 | N@AE AGTP @e9® AQTP (vh9°T QAP P+LIo1m P8P 1. AP AC hirr 02 401 v
Pavt32 8 KAt em.S FIC LAt 10C? 2. ke
303 a0 | AP AP NP1 PTG D AR1T P8P ParF A AhAt PG TeIC? 1. hOge
2. 1.8
3. NCTaetn
4. L.+ vavge
5. fAN &hye
6. AATF
h&A 4 ;- UL @t He, TPROT
401 v W2¢ Lenane? 1. A?
2. he
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4014

AP a1 (7 1 PUA LanOie?

401 A | A% DP1 hHU 044 (L2720 NP7 AL LS Lemr 101C7 1. A®
2. AL
401 av | 9°9Q1 LOOANK? 1. A? Al hvrr o 501v
2. AL
401 A oINPT ATLeNONT PHID? 1. a0+ oar
ht @6,
3. 0hAS oA
401 ¢ o710 A“PMNAA ATLmPar-HPULA avysp JOLMm-? 1. haa
2. AWt
3. oH
4. hthtéh
5. AT
heA 5 :- P0¢- ANOL? PHavank TOEPT
501 v ALY 400 @O AI°7 PUA LH ACTPA? | e havt
501 A N7 oAt A7 PUVA 1H LON? | e havt
501 A | NA9°7F ATPT VA PGF Lac? | e havt
501 a0 | Au~7 090.04F NPT D+ PO e 10?2 | e haot
501 a LU7 (& AIPT PUA Aavt ACHPA? | e havt
501¢ | hiv &4 ANST A9Le20T 0e- AL ACTT- PPN? 1. h®
2. AL
501 w ATPE €7C 501 4 PANL AL hPt 097 $0éh @O\ 77? 1. g
2. CIPmCP
3. AT
4. St
5. N3Nt
6. 198 Tep
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h&A 6 :- P0¢- AL LUTrE aot(1d ava PP Ty (tavalrt

601 v

N0 AL 2PN NG avhahe PLCIN?

»

Ve
he

A% P @f 202 v

601 A

°7 KLt aPhAng LmPTIN?

o & w b e

PAGS AGT5B) PRI
P&t aids BPI*NA
PARC TIMLE

PANN kL

Aot

601 ch

ATeE RTC 601 U POONP AL NPT ATIRANGNT Ph72eT
IorL@?

a0 E

QA
aAT9eav
AATILPCNAY
%t AAALAD
s

601 ov

e AL LUTTE NAMS OALD- LO-PH?

=

bV
he

601

P0e AL QUTTE vt Th RLLANDFN?

h?P
he
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