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ABSTRACT

Background: Out of 334 million global prevalence of asthma, around 15% is attributable to
occupational asthma. According to the 2014 WHO report, the disease affects about 5% of the
global population, mainly in low and middle-income countries. Tannery workers perform many
operations with different exposures to varieties of chemicals, which are harmful for their health

through causing occupational diseases including asthma.

Objectives: To assess the prevalence of occupational asthma and associated factors among

tannery industries workers in Addis Ababa, Ethiopia, 2017/18.

Methods: An institutional based cross-sectional study was conducted on the study participants of
348 tannery workers, which were selected by systematic random sampling in Addis Ababa from
February to April 2018. Data collection performed by trained data collectors using pre-tested
questionnaires and by work place observation. The collected data was analyzed by using IBM
SPSS version 24. Descriptive statistics was done for all variables in the study and displayed as
frequency, percentages, means and standard deviations. A bivariate and multivariate analysis
was used to identify associated factors of occupational asthma with 95% CI and level of

significant association (p-value of 0.05).

Result: A total of 348 (97.8%) respondents were included in the study. Out of these,
occupational asthma prevalence was 35.3% (n=123). Out of the total respondents, 57.8% were
males and 56.3% ages were less than 35 years and their mean age were 34.53 years. Only 17% of
respondents had trained on PPE use. The odds of illiterate respondents were 2 times more likely
to be asthmatic (AOR = 2.021; 95% CI: 0.645, 6.328) than respondents of educational level >
grade 12. A work experience of > 20 years had 2 times more likely to be asthmatic than

respondents of 1-5 experiences in years (AOR = 1.981; 95% CI: 1.008, 3.892).

Conclusion and Recommendation: The overall prevalence rate of occupational asthma in
tanneries of Addis Ababa was 353 per 1000 exposed workers. MOLSA, AAU, MOH, and
Ministry of Industry should give attention and enforce an integrated emphasis to establish and
properly apply an active and functional health and safety programs through strengthen strict

supervision of workplace and working conditions.

viii



1. INTRODUCTION
1.1. Background

Occupational asthma (OA) is asthma caused by exposure to certain substances at workplace and
characterized by variable airflow obstruction, airway hyper-responsiveness, and airway
inflammation attributable to a particular exposure in the workplace and not due to stimuli
encountered outside the workplace [1-5]. It is one of the major work-related diseases that leads to
death of a large number of workers. There are two main classes of occupational asthma
depending on the causative agents: OA induced by workplace sensitizers called allergic or
immunological (with a latency period); and OA caused by irritants known as non-allergic or non-
immunologic, irritant-induced asthma including reactive airways dysfunction syndrome (RADS).
It starts during the time of adulthood and induced by exposure to certain immunologic or non-

immunologic stimuli found in the workplace [1, 2, 4, 6].

Tanning industry is one of the work places where workers exposed to different chemicals and
sensitizers. There are three major sections or stages in which the major processes of tanning take
place and in which the majority of employees are working and exposed to chemicals: Preparatory
stage called beam house is the section in which Soaking, Liming, De-fleshing, De-liming,
Bating, and Pickling takes place. After preparatory phase, tanning stage gets start and there are
different types of tanning applied including Vegetable tanning, Aldehyde tanning, Synthetic
tanning and Chrome tanning. Tanning stage followed by Post tanning (Finishing) operations like
Slamming, Splitting, Skiving, Neutralizing, Dyeing, Greasing, Drying and Finishing. Finally, the
leather surface coated with dyes to remove scars or damages [7-9].

In the tanning industries more than 170 types of chemicals used in leather tanning process. Out
of these, sulphuric acid, tri-chromium, chromium sulphate, ammonium sulphate, formaldehydes
and different dyes are the main chemicals that cause occupational asthma [10-15]. This is not
only because of the disagreeable odor emanating from the decomposition of proteinous waste
materials and the presence of sulphide, ammonia and other volatile organic compounds
associated with tanning activities but also caused by biological, toxics, and carcinogenic agents
which are used in the process of tanning [16-18]. The exposure rate of tannery workers to these

chemical compounds is increasing [18-20]. However, to the knowledge of the researcher, no



published data are available on prevalence and associated factors of occupational asthma in
tannery workers of Addis Ababa, Ethiopia. Thus, this study aimed to estimate prevalence of

occupational asthma and to identify risk factors associated with it in tannery workers of Addis

Ababa, Ethiopia.

1.2. Statement of the problem

Global asthma report of 2014 reported that, asthma is one of the major public health problems
with a global prevalence of 334 million and an African prevalence of 50 million people [21] and
current trends suggest that an additional 100 million people may be living with asthma by 2025
[22]. Out of these, around 15% is attributable to occupational asthma[6]. The World Health
Organization(WHO) estimates about 250,000 deaths from asthma every year, mainly in low and
middle-income countries [22].

In developing countries, the workforces probably have even more extensive occupational
exposures than in high-income countries, but smaller figures of the occurrence of occupational
asthma reported that there is likely to be a problem of under detection and that the methodology
to assess the occurrence is not optimal [23].

According to a recent comparative risk assessment of occupational hazards conducted by World
Health Organization, respiratory disease is the major occupational causes of death in developing
countries [1, 24]. The specific diseases in the tannery industries are associated with exposure to
causative agents in the industries and the extent to which the workers exposed to the agents [6].
Moreover, it is in turn dependent upon the job category of workers within the industry [25] and
the condition worsened by socio-demographic factors, work environment factor, behavioral and
Personal factors of workers on their work in the tanneries [4, 26, 27].

Some of the chemical compounds which are used in tanning industries of Addis Ababa and the
unpleasant odors that is formed by the interaction with the proteineous substances of the skin
emanated from the industry can cause occupational asthma [28]. In addition, the work
environment is one of the major contributors for the cause of occupational asthma as there is no
enough space in the working sections, no proper windows for air movement and the workers are

not regular use of PPE during work [5, 28].



1.3. Significance of the Study

Occupational morbidity and death in most developing countries including Ethiopia are becoming
a serious public health problem. Tanning industry has been identified as one of the most
hazardous industries in many parts of the world. As there is growing activities and concerns of
occupational health in an area regarded with protecting the safety, health and welfare of people
engaged in work such as tannery industries, it is crucial to see the problem and perform study for
better intervention. However, there is no study done on prevalence of occupational asthma and
associated factors among tannery industry workers in Addis Ababa, Ethiopia. Therefore, this
study will fill this gap by assessing the prevalence of occupational asthma and associated factors
among tannery industry workers in Addis Ababa, Ethiopia.

The finding of this study will help for the development of effective preventive strategies and
useful in the development of occupational asthma epidemiology. This study provided statistical
evidences and it will serve as base line information to undertake studies on similar settings. In
addition, it helps Ministry of Health (MOH), Ministry of Labor and Social Affairs (MOLSA),
and other interested governmental and Non- Governmental Organizations (NGO) to improve
occupational health and safety and occupational health services at the work place. Moreover, it

will be used as baseline information for policy makers and other researchers.



2. LITERATURE REVIEW

2.1. Prevalence of Occupational Asthma among Tannery Workers

A study done in Karachi, Pakistan on adult male leather tannery workers showed that prevalence
of adult asthma was 10.8% (69/641) and the prevalence of work-related asthma was 5.3%
(34/641) [2]. As the study done in India and Sweden 2006 and 2009 respectively, there has been
a varying prevalence of occupational asthma which was between 2.2% and 38% among leather
tannery workers in India [2]. Likewise, a wide range of estimates between 2% to 45% in Sweden
[18], with moderate to high exposures at workplace to be significantly associated with asthma
[2]. According to the finding, whistling symptoms in 20% of the group, awakening from sleep
due to a tightness of chest in 23%, difficulty in breathing in 24%, excessive coughing in 25%,

and out of breath on a usual walk in 41% [12].

As a study done in Bangladesh, Dhaka on Disease and Health Condition of Tannery workers in
2015, Fish sellers, Mechanic workers and Cleaners in different areas of Dhaka City, Tannery
workers showed a higher prevalence of respiratory symptoms (30%) compared to the control
group (10%) [12, 26].

As the study done on prevalence of respiratory symptoms in Karachi, Pakistan found that only
11(7%) of tannery workers were diagnosed with asthma by a qualified physician. In the study,
only 32(20%) had a history of whistling sound. In addition, 37(23%) were awaken from sleep
due to tightness in the chest. About 39(24%) accepted that they were having a history of
awakening from sleep due to difficulty in breathing. Similarly, 40(25%) were awaken from
sleep due to excessive coughing. Also, 66(41%) had a shortness of breath during a usual walk,
52(33%) considered that symptoms were related to work, and 66(41%) had sneezing [12, 29].
Another study conducted on Prevalence of Health Diseases among Bangladeshi Tannery
Workers and Associated Risk Factors revealed that the prevalence of occupational asthma was
50% [26, 30].

Results of questioning about asthma on respiratory problems in tannery workers of Istanbul in
2007 indicated that some 20.30% of the people who answered the questions about asthma had
wheezing and a whistling sound while breathing. Half of the people with crackling respiration

complaints also complained of shortness of breath (9.0%). Coughing attacks and a feeling of



pressure on their chest or discomfort on breathing lasting one year was 13.60% while those

whose dyspenea made breathing an effort was almost 13.0% [11].

According to another study on Respiratory Problems in Tannery Workers in Istanbul 2007, the
number of people with possible asthma diagnosed through questions during the interview was
263 (36.02%) of the total. In some of the cases with respiratory symptoms, problems were worse
on the first workday of the week and after any day off. Respiratory symptoms appeared in 53
(20.2%) of the workers on their first weekday back at work [11]. On similar study on the study of
clinical examination, symptoms of those workers given a physical examination wheeze and
rhonchus, which is a sign of bronchial obstruction detected in 71 (9.72%) people. Complaints
from those cases with suspected asthma disappeared in 81 of 263 (30.8%) workers but were

unchanged in the remaining 182 (69.2%) during holidays [11].

Although, there is scarcity of study on prevalence asthma in some countries of Africa including
Ethiopia , the study done in Congo, Kinshasa, on Prevalence and determinants of asthma among
adults showed that in South Africa, Nigeria, Tanzania and Cameroon have reported prevalence

of 3.8%, 2%, 3.3% and 2.7%, respectively [16].
2.2. Associated Factors and Occupational Asthma among Tannery Workers

2.2.1. Socio-demographic factors

The study on prevalence and determinants of asthma in adult male leather tannery workers in
Karachi, Pakistan: a cross sectional study showed that, the living condition/residency of
individuals are influenced by the level and the type of profession they have learnt as it has
strong effect on attitude and awareness related to workplace and family health and hygiene [2].
Because low awareness of health and safety would make more vulnerable to illness including
occupational asthma [2, 25]. Education is one of key determinants of lifestyle and provides
people with the skill and knowledge that can lead to a better quality of life [2, 25, 30]. Illiterate
men (2.6%) and women (2.1%) had a much higher prevalence of asthma than those with middle
school or higher education [25]. Moreover, with multivariable logistic regression model showed
that, after considering the literacy effects the leather tannery workers were more likely to be

asthmatic, if they were illiterate (adjusted OR = 2.13), of Pathan ethnicity (adjusted OR = 2.69).



According to the study on Prevalence and risk factors for self-reported asthma in an adult Indian
population: a cross-sectional survey in 2013, indicated that there are strong associations observed
between age and asthma prevalence [25]. In addition, it associated with sex and marital status,
men (5.6%) and women (2.9%) who were widowed/ divorced/separated/deserted were more

likely to report asthma than those who were not married or were currently married.
2.2.2. Personal Factors and Occupational Asthma among tannery workers

2.2.2.1. Personal Protective Devices Use

Occupational health risks can be prevented by applying a hierarchy of occupational control
measures [i.e. hazard elimination, substitution, engineering controls, safe work practices and,
where these are not possible, personal protective equipment (PPE)] used [4, 10]. Personal
protective equipment in combination with other control measures as mentioned above, if
necessary, is important to protect workers from exposure.

A study conducted among tannery workers at Kasur, Pakistan in 2009 found that personal
protective equipment has a definite role in prevention of disease at work. The tannery worker
should use appropriate respiratory equipment for prevention of work-related asthma. It found
that only 5.3% of the workers were using a facemask. The prevalence of bronchial asthma was
3.1% among those using a facemask as compared to 9.27% who were not using mask. It found
that in those who diagnosed with bronchial asthma, 82% were not using facemask. This shows

that facemask use can reduce the prevalence of bronchial asthma in tannery workers [18].

2.2.3. Behavioral Factors and Occupational Asthma among tannery workers
Behavioral factors of an individual such as alcohol consumption, cigarette smoking, chat
chewing and other similar characteristics have their own contribution in the development of

respiratory problems.

2.2.3.1. Smocking and Occupational asthma

A case-control study done on Prevalence of Respiratory Symptoms, Bronchial Asthma and
Obstructive Lung Disease among Tannery Workers during 2010-2011 in Karachi, Pakistan found
that smoking is a major risk factor for disease burden and with ever-smoked (adjusted OR =

2.22). According to the study on Disease and Health Condition of Tannery workers, Fish sellers,



Mechanic workers and Cleaners in different areas of Dhaka City on 25 to 34 of age respondents

are addicted on smoking (25.64%)[26].

2.2.3.2. Alcohol consumption and Occupational asthma

In the study conducted on Prevalence of Respiratory Symptoms, Bronchial Asthma and
Obstructive Lung Disease among Tannery Workers during 2010-2011 in Karachi, Pakistan,
within this result some of respondents are addicted to Alcohol (23.7 %) [26]. It irritates bronchi,
leads to bronchial hyper-responsiveness and sensitizes airways to occupational allergens. It is a

significant predictor of wheezing and leads to a high prevalence rate of bronchial asthma [19].

2.2.3.3. Chat chewing and Occupational asthma

According to the study done on Chat chewing Practice and Associated Factors among Adults in
Ethiopia in 2011, the overall prevalence of chat chewing was 15.3%, which is lower as
compared to Yemen and Uganda and it has an impact on respiratory symptom [31]. A small-
scale study conducted in Butajira, Ethiopia reported that lifetime experience of chat chewing was
55.7% and the prevalence of current use was 50%, which is higher than this national report. This

large variation might be due to measurement and methodological differences [31].

2.2.4. Work Environment Factors and Occupational Asthma Prevalence among tannery
workers

A study had done in Karachi, Pakistan with cross-sectional study design on prevalence and
determinants of asthma in adult male leather tannery workers. According to this study, it showed
a significant interaction between allergy and duration of work; those who have allergy were more
likely to have asthma if their duration of work was 8 years (adjusted OR = 2.26) and this

relationship was even stronger if duration was 13 years (adjusted OR = 3.67) [2].

According the study on Disease and Health Condition of Tannery workers, Fish sellers,
Mechanic workers and Cleaners in different areas of Dhaka City showed that there is a problem
in hygiene and ventilation status of tannery industries as many dusts and fumes make the lights
dim. Furthermore, there is no chance of sun light on the ground floor to enter. On the ground
floors, there are no windows or extra doors apart from the main gate. There are only two
ventilators with adjuster fans; however, the adjuster fans do not work and over-sweating makes

them tired, and creates breathing problems because of the scarcity of fresh air [26]. It was



explained that the factories are exposing huge amount of toxic substances and heavy metals that
lead to many health problems including asthma [26]. The tanneries emit bad odor and pollute the

air beyond tolerable limits. The tannery workers had mean duration of work at tanneries for 6.99

+ 4.86 years [26].

In summary, the relation between independent variables used in this proposal such as socio-
demographic factors, behavioral factors, personal factors and work environment factors expected
to contribute and affect the prevalence of occupational asthma directly and/or indirectly. For
instance, socio-demographic factors expected to influence behavioral and work environment
factors and personal factors directly and indirectly, thereby resulting in a great deal of respiratory
health symptoms. Personal factors, behavioral factors and work environment factors expected to
affect each other. The brief summary charted in the figure one bellow as conceptual framework

putting into consideration of factors.



Conceptual Framework on Occupational Asthma and its associated factors
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*» What is the prevalence of occupational asthma among tannery industry workers in Addis

Ababa?

% What are the associated factors for occupational asthma among tannery industry workers

in Addis Ababa?



3. OBJECTIVE

3.1. General Objective
To assess the magnitude of occupational asthma and associated factors among tannery workers

of Addis Ababa, Ethiopia, 2017/18

3.2. Specific objectives
1. To determine the prevalence of occupational asthma among the tannery workers

2. To identify factors associated with occupational asthma among the tannery workers.
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4. METHODS AND MATERIALS

4.1. Study Area
The study was conducted in Addis Ababa city. Addis Ababa is a capital city of Ethiopia and a
seat of African Union with an area of 530 km” and a total population of around 4.3 Million. It

has 10 sub- cities.

Addis Ababa found at latitude of 8° 58' N and longitude of 38° 47' E and with an elevation of
2324 m (7625 ft.). The city has a complex mix of highland climate zones, with temperature
differences of up to 10 °C (18 °F), depending on elevation and prevailing wind patterns. The
high elevation moderate temperatures year-round, and the city's position near the equator means
that temperatures are very constant from month to month. As such, the climate would
be maritime if its elevation was not taken into account, as no month is above 22 °C (72 °F) in

mean temperatures.

Mid-November to January is a season for occasional rain. The highland climate regions
characterized by dry winters, and this is the dry season in Addis Ababa. During this season, the
daily maximum temperatures are usually not more than 23 °C (73 °F), and the nighttime
minimum temperatures can drop to freezing. The short rainy season is from February to May.
During this period, the difference between the daytime maximum temperatures and the night-
time minimum temperatures is not as great as during other times of the year, with minimum

temperatures in the range of 10—15 °C (50-59 °F).

As the country, Ethiopia, is developing there are a large number of manufacturing industries
including tannery industries. There are twenty-six tanneries in the country, twenty-two of which
are private and four of them are government owned, and together they employ 4577 persons.
Most of the tanneries found in different regions of the country were in Addis Ababa. Out of the
six tanneries in Addis Ababa, four of the tanneries found in Akaki Kaliti areas and two of them

found in Kolfe Keranio sub cities with a total employee of 2333 persons [32].

4.2. Study Period
Study was conducted from January to April 2018.
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4.3. Study Design
An institutional based cross-sectional study design was used to assess prevalence of occupational

asthma and associated factors among tannery workers in Addis Ababa.

4.4. Population

4.4.1. Source population

All workers of the tannery industries found in Addis Ababa are source population of the study.

4.4.2. Study Population
Selected participants from the selected sections of the selected tannery industries found in Addis

Ababa.

4.5. Inclusion and Exclusion Criteria

4.5.1. Inclusion criteria
Employees who are directly engaged in the three stages (Beam house (pre-tanning), tanning, and
finishing sections) of tanning processes will be included in the study. In addition, employees who

have been working at least for one year in the tannery were included in the study.

4.5.2. Exclusion criteria
» Workers who had been out of the selected sections for more than three months by some
cases in study year,
» Employees who have a confirmed asthma and/or other respiratory symptoms by a doctor
before joining the tannery,
» Employees who have confirmed respiratory problems other than asthma by a doctor after
hired in this tannery, and employee who have family history of asthma were excluded

from the study.
4.6. Sample size determination and Sampling methods

4.6.1. Sample size determination

To determine the sample size, the formula for single population proportion and double
population proportion for first and second specific objectives respectively used. Based on the
reported health effects of occupational asthma prevalence in tanneries of Bangladesh, the

prevalence in range of between 25% and 35% occupational asthma was used [18].
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To determine the sample size for the first objective based on the reported health effects during
tanning process, the prevalence of 30% occupational asthma among tannery workers was used
[2, 12, 18, 26]. Z o/,=the standard normal deviate corresponding to the confidence level of 95%,
i.e., 1.96, with 5% degree of precision and 80% detection power was used and none response rate
of 10% was added.
Sample size for the first objective:
n=(Z a/,)**p(1-

Re
n= (1.96)°*0.3(1-0.3)

(0.05)
n= 323
P=30%
d=5%
Where:

P=prevalence of occupational asthma among workers in tannery industry
d=margin of error
n=sample size
Z a/, = standard score corresponding to the confidence level of 95%, i.e., 1.96
The assumption, there was no national or local data on the prevalence of occupational asthma in
tannery industry. Hence, prevalence of 30 % used in order to maximize the sample size.
Considering 10 % non-response rate, the sample size will be:
n= 323 + (323 x 10%) = 356 respondents
Sample size for the second objective:
The sample size for the 2™ objective was calculated using double population proportion formula
based on the following assumptions: proportion of occupational asthma among PPE users
assumed to be 50% [3, 11]. Assuming odds of respiratory symptoms among non-users is 2 times
higher than PPE users.
n=(Za/2\ (1+1/r) p (1-p) +zB\p1 (1-p1) +p2 (1-p2)?

(P1-p2)?

Where

P1=50 % (proportion of occupational asthma among PPE users)
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P2=67 % (proportion of occupational asthma among non-PPE users)
P=pooled proportion (p1+p2/1+r) = 0.585

a=0.05 the probability of committing type one error =1.96

3=20% of rejecting a true difference

r= 1 since the proportion of nl ton2 is 1 to 1 n1=148; n2 = 148

By considering 10% none response rate n=326

Therefore, the final sample size was 356.

4.6.2. Sampling procedure

4.6.2.1. Selection of Tannery Industries
Out of the six tanneries found in Addis Ababa city, four of them were selected randomly by

lottery method.

4.6.2.2. Sampling

First, the actual numbers of employees in the selected tanneries' and the three major tannery-
processing sections of the selected tanneries identified. Then, sample size was calculated based
on proportion to size of employees in each section of the selected tanneries (as shown on figure 2
below). Finally, after receiving list of employees from the selected tanneries' human resource
departments, systematic random sampling on each selected section was used to get the desired
sample size after assigning number to each employee on the sampling frame to minimize

selection bias.
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Total number of workers in
the selected tanneries (N) =
1361; and n= 356

|

|

l

i

N-tannery: J- tannery: O- tannery: K-tannery:
t=150;pa= t= 417, t=393; pa= t=401; pa =
39(11%) pa=109(30. 103(28.9%) 105(29.5%)
! !
Selected Selected Selected Selected
sections sections sections sections
SA= SA= SA= SA=
11 34 32 28
5B=19 SB=49 SB= 48 SB=52
SC=9 SC=26 SC=123 SC=25

Figure 2: Sampling procedure and pproportional sample size distribution diagram in selected
tanneries of Addis Ababa, Ethiopia, August, 2018
Where:
» N= Total number of workers in selected tanneries; t=total number of workers in each tannery,
n=sample size
P Section A=Pre-tanning (Beam house), SB=Section B (Tanning), SC=Section C (Finishing)
» Pa=proportional allocation to size, and

P Letters: N, J, O, and K are symbols to represent the tanneries in Addis Ababa.
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4.7. Study variables

4.7.1. Dependent variables

The outcome or dependent variable of the study is occupational asthma.

4.7.2. Independent variables
Such as training on PPE, proper PPE use, regular use of PPE, drinking alcohol, cigarette

smoking, chat chewing, living conditions, working hours per week, and attitudes on PPE use.
4.8. Study Tools and Data collection procedures

4.8.1. Study Tools

A standard questionnaire was adopted from British medical research council’s questionnaire
on respiratory symptoms; Asthma Screening Questionnaire adapted by University of South Florida
and published studies on other related titles [5, 33, 34]. The questionnaire is prepared in English,
translated to Ambharic, and later translated back to English by other person to check the
consistency of translation and its meaning. The questionnaire has five parts: socio- demographic,

environmental, and behavioral and personal factors.

4.8.2. Data collection procedures

Three data collectors who have first degree in different fields including: Health Officer, Bachelor
of Science in Nursing, Environmental and Occupational health professional who have an
experience on research work and familiar with the study areas selected. Three days' training of
the data collectors on the data collection processes performed.

Before the actual data collection, the adopted questionnaire pre-tested on 5% of employees of the
other tannery industries that will not be included in the study two weeks before the starting date
of data collection. Based on the pretested questionnaire some modification on the questions
contents and correction was taken place on its structure. Then, trained data collectors through

face-to-face interview of the study participants administered the questionnaire for data collection.

4.9. Data Management and Quality Assurance
Every day, the completed questionnaires and checklists handled to the supervisors on each day of
data collection. The supervisor checked the filled questionnaires randomly for correctness,

completeness, and appropriateness. After checking for consistency and completeness, the
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supervisors submitted the filled questionnaires to the principal investigator. In-appropriately,
filled or missed ones sent back to data collectors for correction. Anything that was unclear and

ambiguous had corrected on the next day of data collection.

After the completion of data collection, filled questionnaires checked again for completeness and
any incomplete information excluded from the entry, and the raw data edited and entered in to a
computer using Epi-Data, then it exported to SPSS version 24 for data clearance. Preliminary
frequencies will run to identify missing variables. Data was backed-up by saving it in different

folders of the computer, removable flash disk and email.

4.10. Data processing and Analysis

The collected data entered into Epi Data3.1 and analyzed by using SPSS version 24, and
displayed by percentages, graphs and tables. Descriptive statistics of the collected data
performed for all variables in the study using standard statistical parameters such as percentages.
A bivariate and multivariate logistic regression analysis undergone to see if there was an
association between dependent and independent variables and to determine the empirical

relationship between the variables and among the variables.

4.11. Operational Definition
=  Occupational Asthma: In this study, a respondent labeled as occupational asthmatic if
he/she met one or more of the following criteria:
a. Diagnosed asthmatic by a physician or a nurse after hired in the tannery[5, 35]
b. Having the following symptoms/conditions:
1. Attacked with shortness of breath, wheezing/whistling with breathlessness,
wheezing/whistling in absence of cold, attack of coughing (especially at night or
early morning), and chest tightness in the past 12 months [33-35]
ii. A worker reporting improvement of asthma symptoms on going to leave or
weekend/holidays and worsening of symptoms on coming back from short leave
[36-38].
= Respiratory symptoms: The development of one or more of the symptom/s of cough,
phlegm, breathlessness, wheezing, chest illness which last/s at least three months in one

year [2, 19, 39].
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= Cough Experience of cough on most days of the week (4 days) for at least three months
in one year.

= Phlegm: Sputum expectoration on most days of the week (4 days) for at least three
months in one year defined as phlegm. Characterized by yellowish-green, thick and
though, and may contain blood in the morning.

= Breathlessness: Was occurrence of shortness of breath when hurrying on level ground or
walking up slight hill.

* Wheezing: A condition of causing a wheezy or whistling sound in the chest at any time
in the last 12 months.

=  Chest illness: In the past one year, chest pain that kept off work with phlegm.

= Workers smoking status: It categorized as current smokers, ex-smokers or non-
smokers. If the worker started smoking before or after engaged to this job and smoking
until the time of data collection of this study, then they classified as current smokers. If
the worker stopped smoking for at least three months before data collection, they

categorized as ex-smokers and if never smoked in his/her life classified as non-smoker.

4.12. Ethical consideration

Ethical clearance obtained from the Research and Publication Committee, School of Public
Health, Addis Ababa University and official letters written from the School of Public Health to
Federal Democratic Republic of Ethiopia Ministry of Industry. Moreover, the Ministry writes a
letter to Ethiopia Leather Industry Development Institute (ELIDI), and finally the letter written to
the respective tanneries. The purpose of study explained to the study subjects. Study subjects told
that the information they provide kept confidential and that their identities not revealed in
association with the information they provided. The respondents stop or skip to the next question
when they were not interested to give response to the question. Informed verbal consent secured

from each participant before starting to answer the questions on the questionnaire.

4.13. Dissemination and Utilization of the result

The result of this study presented to Addis Ababa University School of Public Health, Federal
Democratic Republic of Ethiopia Ministry of Industry. In addition, it will be communicated to
Ethiopian Leather Industry Development Institute and with its respective tannery industries from

which the data had collected. The result also availed by publication.
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5. RESULT

5.1. Socio-demographic characteristics of the study population

Totally 348 respondents were included in the study, which give the response rate of 97.8%. Out
of the total respondents, 201(57.8%) were males and majority of the respondents 196 (56.3%)
were less than 35 years old. Their mean age was 34.53, with the range of 20 — 61 years.

From the total respondents, 183 (52.6%) of them had an educational level of not more than grade
eight. Majority of the respondents, 183 (52.6%) were married and 133(95.7%) of the study
participants were living in Addis Ababa.

Regarding religious and employment status of respondents, 271 (77.9%) and 322 (92.5%) were
Orthodox in religion and permanently employed respectively. Around two-third of study
participants, 247 (71.0%) have monthly income of below 2350.00 Ethiopian Birr with the mean
of 1969.13 and mode of 1200.00 Ethiopian birr (Table 1).
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Table 1: Socio-demographic characteristics of study participants among tannery industry in

Addis Ababa, Ethiopia, April 2018

Socio-demographic n=_348
characteristics Frequency Percent
Sex
Male 201 57.8
Female 147 42.2
Age (in years)
20-24 42 12.1
25-30 77 22.1
30-34 77 22.1
>=35 152 43.7
Residence
Urban 333 95.7
Rural 15 4.3
Marital Status
Single 99 28.4
Married 183 52.6
Divorced 47 13.5
Widowed 19 5.5
Educational level
Uneducated 29 8.3
Grade 1-4 52 14.9
Grade 5-8 102 29.3
Grade 9-12 137 394
> grade 12 28 8.0
Religion
Orthodox 271 77.9
Muslim 37 10.6
Protestant 39 11.2
Other 1 0.3

Employment Condition

Permanent 322 92.5
Temporary 26 7.5
Monthly Income
(in Ethiopian Birr)
<1400.00 96 27.6
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1400.00-2350.00 151 43.4

2350.01-3550.00 94 27.0
>3550.00 7 2.0
Total for each variable 100 100.0

5.2. Work Environment Factors

From the three major sections of tannery industries most of the respondents, 166 (47.7%) were working in
tanning section and the greatest part, 233 (67.0%) of the total respondents were working >8 hours per day
and the mean working hours per day of the study participants were 9.27 hours. Regarding work experience
of tannery workers, 137 (39.4%) and 65 (18.7%) of the respondents had work experience of 11-20 and > 21

years respectively.

According to the responses given by the respondents, majority of them, 278 (79.9%) were no regular
supervision in the work place. In similar condition, for 306 (87.9%) of the respondents there were no
availability personal protective equipment, mouth and nose mask, in the tanneries. In addition, the regular
provision of the available personal protective equipment (PPE) by the company for the workers on job was

only 3.4% (Table 2).
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Table 2: Work Environment factors of the Selected Tanneries in Addis Ababa, Ethiopia, April,
2018

Work Environment n= 348
Factors Frequency Percent

Work experience

(in years)
1-10 146 42.0
11-20 137 394
>91 65 18.7
Work Section
Beam house 90 259
Tanning 166 47.7
Finishing 92 26.4
Working hours per day
<=8 115 33.0
>8 233 67.0
Regular Supervision
in the work place
No 278 79.9
Yes 70 20.1
Availability of PPE
in the work place
No 306 87.9
Yes 42 12.1
Provision of the available
PPE for workers on Job
No 336 96.6
Yes 12 34
Total for each variable 348 100.0
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5.3. Personal and Behavioral Factors

Out of the total, only 59 (17.0%) of respondents were trained on how to use personal protective
equipment (PPE). From the total respondents, 48 (13.8%) were not properly used the available
PPE. Out of this, 10 (20.83%) and 38 (79.17%) reasoned out that the size of the available PPE
was not suitable and not clean respectively. Coal is the most commonly used, 144 (41.40%)

followed by electricity, 87 (25%) as energy source for cooking foods in their home (Table 3).

Out of the total respondents participated on the study, 122 (35.1%) of them were consuming
alcohol and 47 (13.5%) and only 7 (2.0%) were chew chat and smoke cigarette respectively.
(Table 3).
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Table 3: Personal and behavioral factors of respondents working in tannery factory of Addis

Ababa, Ethiopia, April, 2018

Personal and Behavioral n= 348
Factors Frequency Percent
Training on PPE use
No 289 83.0
Yes 59 17.0
Proper use of the available PPE
No 48 13.8
Yes 300 86.2
Reason for not using
the available PPE
Size not suitable 10 20.83
Not clean 38 79.17
Source of energy for cooking
food in home
Wood 50 14.4
Coal 144 41.4
Electricity 87 25
Petroleum gas 66 18.9
Other 1 0.3
Cigarette smoking status
No
Yes 341 98.0
7 2.0
Alcohol drinking status
No
Yes 226 64.9
122 35.1
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Chat chewing status

No
Yes 300 86.2
47 13.5
Total for each variable 348 100.0

5.4. Prevalence of Occupational Asthma in Tannery Industries of Addis Ababa
From the total respondents of the study, the total prevalence of Occupational Asthma in tannery

industries of Addis Ababa, Ethiopia was 123 (35.3%).

5.4.1. Prevalence of Occupational Asthma among socio-demographic characteristics of
respondents

Out of 123 respondents who have occupational asthma, 75(37.3%) were males and 15(35.7%)
were in the age group of 20-24 (Table 4).

Table 4: Occupational Asthma Prevalence among some socio-demographic characteristics of

respondents working in tannery factory of Addis Ababa, Ethiopia, April 2018

Characteristics  of Occupational Asthma Prevalence Total
respondents No (%) Yes (%)
Sex
Male 126(62.7%) 75(37.3%) 201(57.8%)
Female 99(67.3%) 48(32.7%) 147(42.2%)
Age category (in years)
20-24 27(64.3%) 15(35.7%) 42(12.0%)
25-29 51(66.2%) 26(33.8%) 77(22.13%)
30-34 47(61.0%) 30(39%) 77(22.13%)
>=35 100(65.8%) 52(34.2%) 152(43.68%)
Residence
Urban 215(64.6%) 118(35.4%) 333(95.69%)
Rural 10(66.7%) 5(33.3%) 15(4.31%)
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5.4.2. Prevalence of Occupational Asthma among work environment factors of respondents
Out of the total reported occupational asthma, the majority, 52(38.0%) of the respondents had a
work experience of 1-10 years and 51(44.3%) had been working for <=8 hours per day
respectively (Table 5).

Table 5: Occupational Asthma Prevalence among some work environment factors of respondents

working in tannery factory of Addis Ababa, Ethiopia, April, 2018

Characteristics of Occupational Asthma Prevalence Total
respondents No (%) Yes (%)
Work experience (in years)
1-10 91(62.3%) 55(37.7%) 146(41.95%)
11-20 85(62.0%) 52(38.0%) 137(39.37%)
>=21 49(75.4%) 16(24.6%) 65(18.68%)
Working hours per day
<=8 64(55.7%) 51(44.3%) 115(33.05%)
>8 161(69.1%) 72(30.9%) 233(66.95%)
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Out of the total reported prevalence of occupational asthma, 40 (44.4%) was in beam house

section (Figure 3).

OA IN TANNERY SECTIONS

B OA No mOAYes
120.00%
100.00%

80.00% -

44.40%

60.00%

OA PREVALENCE

40.00%

68.50%

20.00%

0.00%
BEAM HOUSE TANNING FINISHING

TANNERY SECTIONS

Figure 3: Occupational Asthma prevalence among sections of tanneries in Addis Ababa,

Ethiopia, April 2018

5.5. Result of work place observation:
Observation was done in the four selected tanneries found in Addis Ababa, Ethiopia during data
collection period. The observation mainly focused on system of handling chemicals by the workers,
use of safety procedures, use of personal protective equipment, precautions, and availability of
sanitation and ventilation.
A. Work place safety and personal protective equipment (PPE) using status of workers:
The result of the work places observation showed that there were few safety precautions,
no material handling procedures, most of the tanneries were not get free air movement,
the rooms were hot, workers at beam house and tanning sections exposed to chemicals

during the whole process including cleaning and disposing chemical wastes.

27



Some of the workers perform their tasks in acid solution at pickling stage without
wearing mask, gloves, and apron. Personal protective equipment required by the workers
in this area is gown, glove, apron, boots, goggles and respirator. Almost all workers wore
gown, only some workers wore a thin cloth like mask, which the workers bought it by
themselves and used it repeatedly. From the study tanneries, only two of them have
clinics but the clinics were used only for referring diseased workers to other health
centers or clinics.
B. Ventilation and Sanitation status: The tanning houses have no appropriate windows
available in addition has not proper ventilation system. The air inside the factories is with
fume and heat. Dirty fluids released from the work sections mostly had no sewerage systems

and were uncovered, very bad smells were also emitted.

5.6. Factors associated with the occurrence of occupational asthma: Multivariate analysis

Socio-demographic, work environment, personal and behavioral variables were assessed in the
bivariate analysis to identify their association with occupational asthma, but only working hours
per day (COR=0.561, 95% CI: 0.354-0.890) and work experience variables (COR=0.54; 95% CI:
-1.370, 0.049) from work environment factors were found significantly associated with

occupational asthma prevalence.

To avoid an excessive number of variables and unstable estimates in the subsequent model, only
variables reached a p-value less than 0.3 were kept in the subsequent analyses. From socio-
demographic factors analyzed in the multivariate analysis, no variable remained significantly
associated with occupational asthma.

From work environment variables analyzed, hours worked per day and work experience were
statistically significantly associated with occupational asthma. Respondents who have had a
more work experience become more asthmatic from the work place than the less experienced
workers do. The result showed that respondents who had a work experience of greater than 20
years had about 2 times more likely to be asthmatic from the work place than those who had
work experience of 1-10 years (AOR = 1.981; 95% CI: 1.008, 3.892). Similarly, workers who
had worked for more than 8 hours per day had odds of 1.8 times more likely to be affected by
occupational asthma than respondents who worked for less than 8 hours per day (AOR = 1.795;
95% CI: 1.121, 2.877) (Table 6).
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Table 6: Multivariate logistic regression analysis of the relative effect of socio-demographic,
work environment, personal, and behavioral factors on the prevalence of occupational asthma in

tanneries of Addis Ababa, Ethiopia, April 2018.

Variables Occupational Asthma
No (%) Yes (%) COR (95% Cl) AOR (95% Cl) P-Value

Educational level

No formal

education 16(52.2) 13(44.8) 2.031(.677-6.096) 2.021(.645-6.328) 0.24
Grade 1-4 34(65.4) 18(34.6)  1.324(.487-3.595) 1.242(.435-3.550)  0.73
Grade 5-8 67(65.7) 35(34.3) 1.306(.522-3.264) 1.080(.415-2.810) 0.88
Grade 9-12 88(64.2) 49(35.8)  1.392(.5713.394) 1.270(.508-3.176) 0.64
> grade 12 20(71.4) 8(28.6) 1 1

Work experience

(in years)
1-10 91(62.3) 55(37.7) 1 1
11-20 85(62.0) 52(38.0) 1.012(.626-1.637) 1.901(.973-3.714) 0.06
>20 49(75.4) 16(24.6) .540(0.37-0.049) 1.981(1.008-3.892) 0.04**

Tannery Sections

Beam house 50(55.6%) 40(44.4%) 1 1

Tanning 112(67.5%) 54(32.5%) .61(.36-1.021) 1.790(.954-3.360) 0.05

Finishing 63(68.5%) 29(31.5%) .58(.314-1.06) 1.038(.590-1.827) 0.92
Working hours/day

<=8 209(65.5%) 110(34.5%) 1 1

>8 16(55.2%) 13(44.8%) 0.561(.3540.890) 1.795(1.121-2.877) 0.01**

Regular supervision

in the workplace
No 176(63.3%) 102(36.7)  1.35(.77-2.38) 1.419(.755-2.670)  0.31

Yes 49(70.0%) 21(30.0%) 1 1

Training on PPE use

No 189(61.0) 100(39.0)  .83(.465-1.474) 1.490(.790-2.810)  0.23
Yes 36(65.4) 23(34.6) 1 1

Proper use of PPE
No 33(64.0) 15(36.0)  .81(.42-1.56) 1.281(.648-2.533)  0.53
Yes 192(68.7) 108(31.3) 1 1

Note: **@p-value < 0.05; and 1 is constant used for comparison
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6. DISCUSSION

This institution -based study attempted to assess the prevalence of occupational asthma in the last
12 months among tannery industry workers in Addis Ababa, Ethiopia. In addition, the study tried
to investigate the associated factors for the occurrence of occupational asthma in these industries.
So far, few studies were done on the title in different countries of Africa and Asia and no study

done in Ethiopia.

Nearly, 123(35.3%) of tanneries respondents reported occupational asthma problems. The
prevalence was relatively high compared with previous studies done in Karachi, Pakistan, 5.3%
[2, 40] and India 2.2% [2]. Studies done in Congo, South Africa, Tanzania and Cameroon have
reported prevalence of 3.8%, 2%, 3.3% and 2.7%, respectively [16, 41]. The difference could be
due to sample size and the working area conditions that might not expose the workers to different
determinant factors. Nevertheless, the prevalence was low relatively in comparison with some
studies. For instance, study done in Bangladeshi and Istanbul tannery workers showed that
prevalence of occupational asthma were 50% and (36.02%) [26, 30, 42].

According to the analysis, only work environment factors such as work experience and working
hours per day were remained statistically significant. The analysis of the study showed that,
those of respondents whose experience greater than 20 years were 1.98 times odds of developing
occupational asthma than the less experienced workers of 1-10 years (AOR=1.981, 95% CI:
1.008-1.3.892). These results were similar to the study done in Pakistan [43, 44]. In similar
condition, the odds of having occupational asthma in workers who had working for greater than
8 hours/day were 1.8 times higher than the odds of workers who had working less than or equal 8
hours/day at the time of survey (AOR=1.795, 95% CI:1.121-2.877). This showed that, the longer
the exposed time at the workplace per day the higher chance of developing occupational asthma

[45].

Although multivariate analysis did not show significant association between educational level
and occurrence of occupational asthma; the study in Pakistan and Brazil showed that, education
had strong effect on attitude and awareness related to workplace and family health and hygiene
[2, 29]. Because low awareness of health and safety would make more vulnerable to illness

including occupational asthma [2, 25, 29]. Education is one of key determinants of lifestyle and
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provides people with the skill and knowledge that can lead to a better quality of life [2, 25, 30].
One of the reasons why this study didn't find significant association between educational level
and prevalence of asthma, could be explained as education alone cannot eliminate occupational
asthma when the level of hazards is high and when the use of adequate PPE and safe work
organization are limited.

However, in this analysis occupational asthma was not significantly associated with work
section, monthly salary, workplace supervision, health and safety training, alcohol use, chat
chewing, and use of PPE of the respondents; some studies indicated the presence of association
of some of these variables similar to the study conducted at Kasur, Pakistan [18, 46]. The
probable reasons for the variables were not significantly associated might be due to most workers
spent short duration on one section of the tanneries and they always shift to the new
environment. In addition, the other probable reason might be the difference in study settings.
During this time those variables may not be an important pre-requisite for the occurrences of

occupational asthma.

There was a problem in hygiene and ventilation status of tannery industries as many dusts and
fumes make the lights dim. Furthermore, there is no chance of sun light on the ground floor to
enter. On the ground floors, there are no windows or extra doors apart from the main gate. There
are only two ventilators with adjuster fans; however, the adjuster fans do not work and over-
sweating makes them tired, and creates breathing problems because of the scarcity of fresh air.
The ventilation and sanitation status of the place has its own effect on the prevalence of
occupational asthma. This narrative result was similar to the study of Dhaka City [26]. It was
explained that the factories are exposing huge amount of toxic substances and heavy metals that
lead to many health problems including asthma [26]. The tanneries emit bad odor and pollute the
air beyond tolerable limits.

Occupational asthma risk in tanneries mainly related to the frequent and prolonged exposure of the
workers to chemical substances, to hot and humid environmental conditions and to unventilated and
suffocated work areas. This was because workers exposed to hazardous chemicals through skin
absorption, inhalation and ingestion. Workers at beam house and tanning area exposed to chemicals
during the whole process including cleaning and disposing chemical wastes as these rooms are

humid, had no ventilation system and had high temperature. Some of the workers perform their tasks
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in acid solution at pickling stage without wearing mask, gloves, and apron. Personal protective
equipment required by the workers in this area is gown, glove, apron, boots, goggles and respirator.
Only some workers wore a thin cloth like mask, which the workers bought it by themselves. As the
mask is bought and used by themselves the workers used it repeatedly without replacement for at
least 3-6 months and the masks became perforated and dirtied that make users un interested to use as
a result make them exposed to chemicals used at the work place. From this observation, I noticed

because of this that most workers were reluctance against the use of personal protective devices.
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7. STRENGTH AND LIMITATION OF THE STUDY

7.1. Strengths of the study

l.
2.

The study covers large tanneries and the response rate was high (97.7%).
Use of multiple methods of data collection like face-to-face interview and work place
observation to validate the self -reported information regarding work related conditions

and work processes.

. Use of face-to-face interview during data collection reduce non-response rate, permit

clarification of questionnaires and addressing all participants who differ in educational

status.

7.2. Limitations of the study

1.

The study was a one -year cross sectional study. The possibility of recall biases resulting
in under or over reporting and misreporting of events was likely.

There could be social desirability bias that might relate to compensation and leadership or
organization structure of sampled industries. This may result in over reporting of
occupational asthma.

Shortage of measurement tools such as spirometry in the university.

There is shortage of studies with similar methodological approach on subjects with similar

background and characteristics particularly in Ethiopia to compare results.
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8. CONCLUSION AND RECOMMENDATIONS

8.1. Conclusion

It concluded that the prevalence of occupational asthma in this population of tannery workers is
high. The study reveals that having long experience in the tanneries and working longer hours in
the tanneries had shown a significant association with an increased prevalence of occupational
asthma. Workers working in Beam house followed by finishing section had shown increased
prevalence of occupational asthma. The results of this study found high rates of occupational
asthma among tannery industrial workers of Addis Ababa, Ethiopia.

Similar to other studies, the work environment inspection revealed that in all industries, workers
were highly exposed to occupational health and safety hazards. Moreover, there was inadequate

provision of health and safety services to workers.

8.2. Recommendations
Based on the above findings and conclusions for sustained prevention and control of
occupational asthma, the following recommendations made for the concerned bodies:

1. AAU, MOLSA, MOH and Ministry of Industry should have an integrated emphasis to
reduce occupational asthma by identifying the root cause.

2. Long exposure for the work place in terms of working hours per day and stay on the jobs
should be solved by taking corrective action such as job rotation for employees.

3. The tanning industries provide appropriate health and safety training for workers
beginning with the first day of their employment, strengthen strict supervision of
workplace and working conditions, and establish active and functional health and safety
programs.

4. Further studies need to be conducted by AAU, MOH, and tannery industry
through other additional study designs to investigate the occupational asthma

prevalence and associated factors.
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10. ANNEXES

Annex I: Study Information Sheet in English

Good Morning/ Good after- noon, my name is . I am working as data collector in a
study conducted by Fetene Merga, a postgraduate student at Addis Ababa University, College
of Health Sciences, School of Public Health, Department of Preventive Medicine, Environmental
and Occupational Health track. He is conducting research on the Prevalence of Occupational
Asthma and Associated Factors among Tannery workers, Addis Ababa, Ethiopia. He has got
permission to do this research from Addis Ababa University, School of Public Health research
ethics Committee, Industry Minister and Ethiopia Leather Industry Development Institute as well
as management bodies of the Tannery Industries. You are selected to participate in the study
from tannery workers. If you are willing to participate, I will ask you some questions to assess
the health problems encountered here to know the prevalence of occupational induced health
problems and the causes the health problems. To get this information, I am caring out interview
in this tannery. The interview will last no more than 20 minutes and your participation is
voluntary. You can stop the participation, ask questions and skip questions at any time you want.
Your participation in the study will not have any risk on you other than your time. There will no
financial benefits for you in participating in this research project. However, the information you
provide will be very helpful for prevention of the disease in the future. In addition, the result
from this project will be used to help policy makers and other responsible bodies to improve
occupational safety and health service in this organization. The information you provided will be
kept confidential and your name will not be revealed in the study. The collected data will not be
used for other purposes other than the study.

Do you have any question?

If you want to ask the principal investigator about the research at any time, you can contact him

through: fetenemer@gmail.com or mobile: +251-911-93-81-65
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Annex II: Consent form in English

I understand that Fetene Merga, a graduate student from School of Public Health, Addis Ababa
University in Environmental and Occupational Health want to assess the prevalence of
occupational asthma and associated factors among tannery workers in Addis Ababa. I fully
understand that, they are going to ask me about socio-demographic factors, behavioral factors,
work related factors and personal factors. The research will take place at tannery industries,
Addis Ababa, which will not take more than 20 minutes of my time. I want to take part in the
study because I have been told that; I can stop participation at any time, skip any question if I do
not like to answer. No one will know my answers other than investigators and the information
will not be used for other purposes other than this study.

Are you willing to participate in the study?

Yes [] No [ Acknowledge and go to the next participants
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Annex III: English Version Questionnaire

Addis Ababa University College of Health Science, School of Public Health, Department of

Preventive Medicine.

A questionnaire designed to assess the prevalence of Occupational Asthma and its

Associated Factors among tannery workers in Addis Ababa, Ethiopia.

Respondents' ID No

Encircle vour choice

Factory code:

Sr. Questions Possible answers skip Code
No
Part I: Socio-demographic characteristics
101 | Gender? 1. Male 2. Female
102 | How old are you? years
103 | Where is your residence? 1. Urban 2. Rural
104 | What is your marital status? 1. Single 2. Married
3. Divorced
4. Widowed
105 | What is your educational level? 1. Uneducated
2. Grade 1-4
3. Grade 5-8
4. Grade 9-12
5.> grade 12
106 | What is your religion? 1. Orthodox
2. Muslim
3. Protestant
4.0Other, (specify)
107 | What is your employment condition? 1. Permanent
2. Temporary
108 | How much is your monthly income? (EBr)
109 | What is your total services year in the tannery? years

Part II: Work environment factors
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201 | Where is your work section? 1. Beam house
2. Tanning
3. Finishing
202 | How many hours/day you work in the factory? hours
203 | Is there regular supervision in the workplace? 0. No 1. Yes
204 | Is personal protective equipment (PPE), facemask, | 0. No l. Yes If No go
available in the tannery? to Q 301
205 | If "YES'" for Q 204, does the company regularly | 0. No 1. Yes
provide the PPE for the workers on job?
Part III: Personal Factors
301 | Are you trained on how to use the PPE in the last 12 | 0. No 1. Yes
months?
302 | Do you use the available PPE properly? 0. No l. Yes If  your
answer 1s
Yes, go to
Q 304
303 | If "No" for Q 302, why not? 1. Size not suitable
2. Not clean
3. Other (List)
304 | Are you working in other factory or institution during | 0. No l. Yes
your free time?
305 | If Yes for question 304, list 1
305 | What is the source of energy that you use for making | 1. Wood 2. Coal
foods in your home? 3. Electricity
4. Stove
5. Other (specify)
Part IV: Occupational Asthma Screening Questions
401 | Have you had wheezing or whistling in your chest at | 0. No l. Yes If  your
any time in the last 12 months? answer 1s
No, go to
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Q404

402 | If “Yes” for question 401, have you been at all | 0. No . Yes
breathless when the wheezing noise was present?

403 | If “Yes” for question 401, have you had this wheezing | 0. No . Yes
or whistling when you did not have a cold?

404 | Have you woken up with a feeling of tightness in your | 0. No . Yes
chest at any time in the last 12 months?

405 | Have you woken up by an attack of shortness of | 0. No . Yes
breath especially at night in the last 12 months?

406 | Have you woken up by an attack of coughing in the | 0. No . Yes
last 12 months?

407 | Have you had an attack of asthma in the last 12 | 0. No . Yes
months?

408 | Have you had asthma confirmed by doctor after | 0. No . Yes If No go
joining the tannery? to Q 410.

409 | If "Yes" for Q 408, are you receiving asthma | 0. No . Yes
medication?

410 | When you are at work, have you had been coughing? | 0. No . Yes

411 | When you are at work, have you had been wheezing? | 0. No . Yes

412 | When you are at work, have you had been feeling | 0. No . Yes
short of breath or get chest tightness?

413 | If "Yes" to one of the statements of 410, do these | 0. No .Yes
problems have related to your work?

414 | Were there changes in the work processes in the | 0. No . Yes
period preceding the onset of symptoms?

415 | Was there unusual work exposure within 24-hours | 0. No . Yes
before the onset of initial asthma symptoms?

416 | Do asthma symptoms differ during times away from | 0. No . Yes

work such as weekends or holidays?

Other possible accompanying signs and symptoms:

43




Phlegm Related

417 | Do you usually bring up any phlegm from your chest? | 0. No 1. Yes If  your
answer 1is
No, go to
Q501
418 | Have you ever coughed up phlegm with yellow-green | 0. No 1. Yes
thick and sticky?
419 | Is the phlegm continuous for at least 4 days per week? | 0. No l. Yes
420 | Is the phlegm continuous for at least 3 months per | 0. No 1. Yes
year?
421 | In the past three years, have you had a period of | 0. No 1. Yes
increased cough and phlegm lasting for three months
or more?
Part V: Behavioral related factors
501 What is your cigarette smoking status? 1. Never smoked
2. Current smoker
502 | What is your current alcohol drinking status? 1. Never
2. Current drunker
503 What is your current Chat chewing status? 1. Never

2.  Current chat

chewer

This is the end of our questionnaire. Thank you very much for taking time to answer these

questions!

Result of the questionnaire (to be confirmed by the supervisor)

Completely filled ] Opposed ]

Partially filled (missing) [] Respondent absent [ ]
Interviewer Name: signature date
Supervisor Name: signature date
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Annex IV: Study Information Sheet in Amharic

mmed pmmeat g Mét Praihoy RN mmeh? hg:

YRRV a? f anantk:: dmy WLz NaLh ann Bkt fmy g
P TaN mb HPMUGT L PTROY R &y APMUGT hEQ R0 PMAEGh E™E IMadm TEE aR
me A Wanad A v tmim THEY P ShhRm aBh 400 maT P PR GdQAhPT maT
PUAL AdtET PAAYT AGTHE mmy Py BUQ avBU PRAG CTHE A"hh® @b antiim mhd
VRS E/AANd R AP AmARt hme: Quied fut med a7t iy BLET oear R

mmeh 1hYLE A% ATk P TS mmct MUTEFYS THY BRET mearr PO AL TurYy Puwd B Y
mrt w1070t AMEEA hEEE 714 LFLPA:: AP hidP A6 0H2RH anet dmckt &AL himne ZYOg
Prhak PmG FIETY Mtmant frmar TERPT AT amlalk:: lambak mmek 115-20 R
YUR RLHD:: P am-t mlEYT ATYY AR ARATYY:: TMWAYT Dthdy mdh LAt al-tlynye::
P mmHM a2l HATEP med Nmeg NERERYE AR Prmadt akmifr mmy qhR madk
AR NP9 4Ryt mdh an7eeP 1Y mmph (M ELQTNT A%T mmERy P RLT mRYt fmH) mt
anPt::

AN nmbm B RE YPY? La¥ ] 2. hREaw [ ]

BIREY hilr mBYRrAl: AY 9t i &

NP TG /5 TAR a0l 116 T name a2 dd 16 R an::

PL LR tmé: dmy mi]

hnh: +251 911 93 81 65/939 69 83 99 E-mail: fetenemer@gmail.com

Annex V: Informed Consent in Amharic

PEp 2 mmPh? LI

tmy Gz NaRh ann Buicht Pms pad PUNetan mb HYUGT hEQ PTRAY LA mEny BTGyt
P PM ARG AMA NaRh N0 maT P PR NPT maT PTLad Al T Py abwt mmy
R ahRUY PRAA CTET aWhh® @b alitom myd PRt FEr BREPT amatt atR
TeEFAIm:: TEEY A" bl 1MUNEES - HE TP IR R IPudtE P kPl
-NUATRY PmAyed ahd Pmy CTIET AR PUSTRE TRRPTY QmERT aRE 1 L RFAl::
THE P AYRm A0 a0l mAaT N7 PRA SNGhPT 7RIS A%t hmmal Aa Nk ak ey
e FAT @ EMtmm 0B ALRFAR:: PSR math Readal YRR Néntet 4%t madtit
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Wyt FHREEAG A LA TR PG mdt @R ATIRER:: 1] P amTm me 8

NPSE h"PA o, P mah PUeme 1Y A ANy mtAm hrsk mA Ayt akmaye::

Prmehm, mp? grs:
mmed pHmant

Annex VI: Amharic Version Questionnaire

Nakn a0l LuAkat Pms a%%h pAE PUNL 0N MG T9MUGT L

PRLCEE h -
Ptmem, &L

a&h anl mare nWTF PRE ANAPT maT 1Al b T PRl mmih
R GG AR Phrdmr MM Ad Ad T A% had o G NHRSH P9 RGANFIY Py TG AMTht
PHHIE mmBdz

Ermepm Uadl AEF 2and

T.%

T

A" mAh

(R0E)

hi

h&d 1: "UNARS dr-mHIR 1R FPT Dt

101 [ 42 LmyE 2kt
102 | armu/d at m? g
103 | puupa® g £ vm, Lht™  2.mG
104 | RMUF W2 1.9M/42. g/t
3.0e/F 4,
[SLEN EVLE
105 | PAymuct ReH? 1. Bt /F
2. "G mAE
3. BEML ARG
BLE Bmebi-—-
106 | ugmg1? 1. hE+Rnn
2. mehp Y
3. ek
4,00 (BT, .
107 | MRTE 2 L™, 2. pytdt
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108 | PmG MAY/T ™ #u ym.? 16
109 | néidhm, maee ¥ 20 a1 a4a/qan? Yunt
hEd 2: PP% LY Dtoenht
201 | ppre mB41/Work section/? 1. Y™ Umh
2. 4wl
3. BT
202 | naAdhm, maer Dy Y SR 4%t tadaal/i? %t
203 | Nide Nk pmBYE Al wbTA an 0.%ay™ [.a¥
204 | hi&] Puuhah® wahh Aan PARY Akt midy | 0. tAYr 1. AP
Nuu/N+ an?
205 | nt. 204 mAn P wifs hak] Pmhah® wadkd | 0. A 1L a®
N/ Nhm Byt At $F PRENA?
hEQd 3: Podtd P70 %k Ntmaht
301 | nagt 12 mét matT Namit whah® mad?® | 0. eay™ 1. a¥P
amppy™ HA2 anms makYyn/aa?
302 | Nuuad® N $am’y Pamyt mhand mad® naae | o. ey 1. a?® Nt PrL
Tmemal/ rmeveat? 302 mpaP
P hity m&
+. 304 1.2
303 | fbde ®TE 302 AP AR wlfr Ay 1. mm’r yE alRaym
2. auh
3. 00 (BT
304 | NGE A%TU 0 Gk Radaal/d 0.vay™ [.a¥ nt. B 304
mpaP  am
alttr m2 +.%
401 4. %
305 | Atéd ®TE 304 mAaP 6P hilfy R
306 | WA mat M AMHIET Pttmbmmy/™m, (1978 2. han
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RURQ P PR hm,

3. mfldt4, atd

5. 0 (RPehir)

h&d 4: hide N G H98H Poubdd dvd Pmy FIEF AR P Rl TRRPF

401 | wHU /L mat nbhmd mEY PYRAAY Uk | 0. Raym 1. P
1Tt fa?

402 | at.k. 401 wmRh AP Wiy hHm G ESRE RATRT | 0. Raym 1. P
aTLT RAMPI0

403 | nt.h. 401 man &P wlfy Frey 00a0t mak ym, | 0. eaym 1. P

404 | aHU m/nt maT hbemd mEY OPRLET m]t | 0. Raym 1. P
1T hireag 1% e it fmeki

405 | wHU w/lt mAaT wtemd mEY PR ATLYT | 0. Raym 1. P
1T hireag 1% e it fmeki

406 | wHU W/t mAT hthmd mEY URAE 40 81T | 0. Paye 1. P
nireng 1% At it fmeki

407 | wHU m/t mAT whhmd mEU PR CRIG | 0. PAYm 1. o
1T hirhag 1% e it fmek

408 | wHU m/Lt mAT htdemd mEY OULY PHL1IM | 0. PAY™ 1. a%P
any" andu

409 | 0.k, 408 man &P vl mEULEY AbmaLh/i m | 0. Py 1. o

410 | hd 0 APAW/A NA0 A EIEAU 0. payn 1. a%P

411 | hde 0 22U N+ R8N/ 0. fayn 1. a%P

412 | ke MF ASAWA AE PTImE TG tayHUAl | 0. eaym 1. o
tmn

413 |tk 410 map 4P wlt B4 TG hhdd G| 0. Raym 1. P
Tt fnlk

414 | at.k. 410 mAh AP Wiy YOk hmEmd N4t | 0. Faym 1. P
NadP ik BGE B+amm Y16 fn

415 | at.h. 410 mAh AP Wl ok hmEmd N4t | 0. taym 1. P

48




NidP T-tAmE k4 PmIaT 16 in
416 | phnym yeapt nodd Yok DheEY RS R | 0. paye 1.
RIF5D
1V. did% +mph+
417 | nBet Pmmm fhd A6 Pmka? 0. Fayn La® ot & 417
maay  paye
iy me o
501 4.2
418 | v mmm, fnt 7R A9, YIG 7S WL Ym,? 0. Faym 1.
419 | pwmmm, dngk N8 N4YY71 hét TH, 1m.? 0. Fayn 1.
420 | pwmmm, fng N0 N9 Atk 3 med me | 0. paye 1.
421 | angd 3 9mit PUan mEY dh PMmmt mmy | 0. paye 1.
DERER 3 AV RE hH N8 mynEa?
HED 5: PASAR AY-TU&T Ntmmaht
501 | t]d Fmanu? LAY 2. hamaye
502 | e mmT mmail/i? 1.4 2. anmmy
503 | mt TR/ 1A% 2. hadkyuyn
Prum&d: PRI 1. AWA%0 ] 2. thmrmE [ ]
3. tmEhar A0ty ] 4.Mnk0 [ ]

L1 Imm e TRURHE ad™:

Lo |

49

wl™




Annex VII: Work place observation checklist

i. List hazards in working environment

ii. Do the work has excessive heating? 1. Yes ----------- 2. No
a yes requires that a worker is found sweating when naked or with light clothing if
investigator feels as sudden heat wave when entering in to the industry.

iii. Is there excessive dust in the work place? 1. Yes — -------------——-- 2. NO -

a yes requires if the investigator experience sudden sneezing up on entering the
industry or if the workers eyebrows, hair, nostrils, and clothes is observed by

investigator to be covered with dust particles.

iv. Is there working sing and safety rules in the work place? 1. Yes 2. No
----a yes require no lack?

v. Do the employees use the necessary personal protective equipment? 1. Yes --------- 2.

vi. Were there any preventive measures implemented for hazards in the working

environment? 1. Yes ---------- 2. No a yes requires specification

of and preventive measures
vii.  Does the industry have copy of most important health regulation?

viii.  Does the industry follow writer safety and health plan of action in the workplaces?

iX. Does the working section have first aid equipment? 1. Yes 2. No

X. Is there any health service near to the industry? [47, 48]
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Annex VIII: Screening Questions for participants going to participate on the interview

Employee excluded from the interview if he/she fulfills one or more of the following criteria

Sr. | Screening Questions Response | Remark

No Yes No

1 Have you had worked more than one year in this tannery?

2 | Is your present work section from one of the following?

I. Beam house II. Tanning II1. Finishing

3 Have you had out of one of the work sections in the tannery for

more than 3 months?

4 | Have you had asthma and other respiratory symptoms

confirmed by a doctor before joining this tannery?

5 Do you have history of asthma in your family?

6 | Do you have confirmed respiratory problems other than asthma

by a doctor after hired in this tannery?

Note: Answering “No” for one or both of Questions 1 & 2 and/or “Yes” for one or more of

Questions 3-6 exclude the employee from participating on the interview[33].
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