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Abstract

Background: Flour is a complex organic dust containing a finished product of flour milling
process. Flour dust generated during milling process is released into the air and later inhaled by a
worker causes occupationally related lung diseases. Common respiratory health problems among
flourmill dust exposed workers include a cough, wheezing, and shortness of breath and reduction

of pulmonary function.

Objectives: The aim of this study was to assess prevalence of chronic respiratory symptoms,

pulmonary function and associated factors among flour factory workers in Hawassa city.

Methods: Comparative cross-sectional study was conducted from January—April 2018 on a
sample size of 406 from flour and Pepsi factories and spirometer test performed for 122 workers.
Stratified and Systematic sampling methods used for selecting study subjects from each factory
.Data was collected by using questionnaire and pulmonary function test equipment’. Data enter
was done by using Epi data version 3.1 and cleaned and analyzed using SPSS version

24.Descriptive statistics and Odds ratios were used to describe the data and associated factors.

Results: The mean age of flour factory and Pepsi factory participants were 32.1+9.99 and 31.28
+7.87 respectively. This study reported that flour factory workers had significantly higher
prevalence rate of chronic respiratory symptoms than Pepsi factory workers (56.6%; OR= 1.32,
95 % CI, 1.05-1.65). Chronic respiratory symptoms among flour factory workers were associated
with working departments, (AOR = 5.3, 95% CI = 1.68-16.56), work experience (AOR= 5.1, 95
% CI = 2.05-12.48), working hours (AOR = 2.4, 95 % CI, 1.16-5.10) and educational level
(AOR = 6.2, 95 %Cl, 1.6-24.40). Significant reduction in the overall mean value, FEV1/FVC (p

< 0.003) in flour factory workers compared to Pepsi factory workers.

Conclusion and recommendation: Based on the results of the study, conclude that exposure to
flour mill dust increases the risk of developing occupationally related chronic respiratory
symptoms and pulmonary function reduction. The results suggest that there is need to improve

dust control measures in flour factory.

Keywords: Flour mill workers, flour dust, chronic respiratory symptoms and pulmonary

function
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1. Introduction

1.1 Background of study

Occupational related respiratory diseases are due to the deposition of dust in the lungs and which
disturb the process of inhalation and exhalation of air and influenced by the type of dust,
duration of exposure, the concentration, and size of dust in the breathing zone and genetic factors
(1-3).

Dust is small, dry solid particles range from one to hundred micrometers in diameter size and
formed by natural forces or human made processes like (crushing, grinding, milling, drilling,
demolition, shoveling, conveying, screening, bagging, and sweeping). Major types of dust are
organic and inorganic. Inorganic dust comes from nonliving things and includes stones,
chemicals, and metals. But, Organic dust comes from living things and include dust from

textiles, wood, poultry, leather, grain fungal spores, microbes, and flour (4, 5).

Flour is a complex organic dust containing and powdery finished product of milling cereals like
wheat, barley, corn (maize), or a combination of these, obtained after several reduction processes
(6). The flour-milling process are, cleaning (separating wheat from seeds, other grains and
foreign materials), conditioning (mixing water with the grain to get the right moisture
level),milling (gradual reduction of the wheat kernels to produce particles of endosperm),
reduction of semolina to flour and flour dressing (the separation of flour from the other

materials) and loading (7).

Flour milling industries, generate organic dust during industrial processes, such as cleaning,
crumbling of the product, milling, packaging, shipping, and maintenance which release dust into
the air and later inhaled by workers (8). Exposure to flour dust in the workplace becomes high
during the process of mixing and packing in the flour milling process and had high respiratory
symptoms (9). In Ethiopia, around 300 flour mills with a total of 3.7 million tons of milling

capacity per year (10) and 55,000 workers are engaged in flour mill factories (11).

Pulmonary function tests are useful in assessing the functional status of the respiratory system
and based on the measurement of the volume of air breathed in and out in quiet breathing and

forced (12). Spirometry is one of the most important diagnostic tools in the diagnosis and



prognosis of respiratory diseases and describes the effects of on the pulmonary function
reduction (13).

1.2 Statement of the problem

Chronic respiratory diseases comprise 10% of all occupational diseases reported in industrialized
countries such as the United Kingdom but much higher in rapidly developing country like
Nigeria (14, 15).

Dusty environment and unfavorable climatic conditions are major occupational hazards in flour
factory that influence health workers. Dust generated during flour production have large number
of hazardous substance include silica, fungi, their metabolite’s (aflatoxins) and endotoxin which

causes respiratory sensitization and is known to cause allergic and respiratory disease (1, 16).

Flour mill workers are at risk of developing respiratory health effects due to exposure in their
working environment (17). Many studies showed that flour dust exposure cause respiratory
symptoms such as chest pain, phlegm, wheezing, cough, shortness of breath in flourmill workers
(9, 18-20). In addition, research conducted in Saudi Arabia, Belgium, Iran, and the UK found
that a reduction of lung function parameters (FVC, FEV1 and FEV1/FVC) in flour factory
workers (21-24).

In Ethiopia, an epidemiological survey conducted before twelve years in small grain mill
workers in Kola Diba town in North West showed that higher prevalence of respiratory
symptoms like a cough (42.1%), wheezing (35.7%) and chest tightness (35.1%) (25).

Recently, conducted unpublished study in Ethiopia in local grain mill workers showed
impairment of pulmonary function and increased respiratory symptoms, such as dry cough,

productive cough; wheeze and breathlessness in grain mill dust exposed workers (26).

To researcher knowledge in Ethiopia study done in Kola Diba over 12 years ago and in Addis
Ababa local small grain mill workers did not investigated associated factors and pulmonary
function together (25, 26). Both studies conducted in local small grain mill workers on small
sample size and did not investigated associated factors well. In Ethiopia, there was no study on
small and medium scale flour factory since work setup, production capacity and number of

workers engaged were different from local grain mill.



Therefore, this study conducted to assess chronic respiratory symptoms and pulmonary function
and associated factors among flour and Pepsi factory workers in Hawassa city, Southern

Ethiopia.

1.3 Significance of the study
With the above background, it is important to assess chronic respiratory symptoms, pulmonary
function, and associated factors. The main findings and the recommendations will contribute for

flour factory owners and managers review and work according to these results.

In addition, important for Ministry of Labor and Social Affairs office (MoLSA) of industrial
development bureau in Ethiopia as well as Federal ministry of health, Regional health bureau
and Non-Governmental Organizations (NGOs) designing a plan to improve the occupational

safety and health practice of factories for better health of workers.

Also, used as baseline data for further studies in this area.



2. Literature review

2.1 Socio-demographic factors and chronic respiratory symptoms

There was an evidence on increase of age and occurrence of chronic respiratory symptoms
among flour factory workers. A study from Egypt in 2013 showed significant association
between age and chronic respiratory symptoms, (p<0.05) (9).

A study conducted in America showed that pulmonary diseases affects women with a greater
degree of severity than men (27). However, a study in Dejen cement factory showed that males
are more likely to develop chronic respiratory symptoms (AOR = 2.07, 95 % CI = 1.18-3.63)
than females (28).

2.2 Socio-economic status and chronic respiratory symptoms

Socio-economic status of workers’ special income, education, and occupation affects the health
of the workers. According to the 2011 Ethiopia Demographic and Health Survey (EDHS, 2011),
education is a key determinant of lifestyle and status an individual enjoy in a society and provide
people with the skill and knowledge that can lead to a better quality of life. Also, level of
education influences the type of occupation and income which can determine the home living
condition (29).

A study conducted by in Dejen cement factory workers showed that worker’s education level
grade 8 or below were more likely to developed chronic respiratory symptoms than workers
whose education level was diploma and above (AOR = 4.07, 95 % CI = 1.86-8.92) (28).

Another study from Finland in 2004 found that low education and low household income
associated with respiratory health problems. According to the study as educational level low, the
risk of asthma and Chronic Obstructive Pulmonary Disease (COPD) increased. Also, low

household income increased the risk of asthma and COPD (30).

2.3 Behavioral and safety factors affecting flour mill workers

2.3.1 PPE utilization and chronic respiratory symptoms

Personal protective equipment at workplace important to protect workers against one or more
risks to their health or safety. A study conducted in India found that PPEs were not available as
well as was not used by any flour mill worker while doing their work (31).
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In addition, study from Nigeria in, 2017 among the rice mill workers showed that PPE (face

masks) were not readily available for use (32).

But, a study conducted in Dejen town showed that using PPE was not statistically significant
association with the development of chronic respiratory symptoms (AOR = 1.42, 95 % CI =0.92-
2.19) (28).

2.3.2 Workplace ventilation and chronic respiratory symptoms

Poor ventilation is a basic problem of a workplace in flour factory. Workers in developing
countries flour mill industries are exposed to occupational hazards due to lack of awareness,
neglected, congested workplace, workers are close to grinding machine, lack of both artificial
and natural ventilation and lack of any precautionary measures to prevent flour dust exposure

during working hours in industries (22).

A study conducted in Riyadh, Kingdom of Saudi Arabia found that flour dust accumulated in
workplace environment because of poor ventilation, hence, workers get exposed to excessive

amounts of flour dust (21).
2.3.3 Indoor air pollution and chronic respiratory symptoms

Study from Serbia , in 2011 showed strong association between indoor air pollution and
respiratory symptoms (33). In addition , study conducted in Nepalese showed that unprocessed
solid biofuels such as cow dung, crop residue, and wood for cooking and heating have higher
risk for serious health outcomes compared with those who use cleaner fuels such as kerosene,
LPG, and biogas in the exposed population (34).

2.4 Work-related factors and chronic respiratory symptoms

2.4.1 Duration of employment and chronic respiratory symptoms

Duration, of employment is an important epidemiological factor that determines the occurrence
of respiratory symptoms in workers. Study conducted in Iraq showed that workers employed in
industries longer than 20 years reported higher respiratory symptoms than workers work in
industries from 10 to 19 years and less than 10 years and allergic symptoms increase on starting
and during work and improve after leaving the workplace, during weekends and on holidays
(35).



In addition, study conducted in Egypt showed that higher prevalence of respiratory symptoms
among workers with longer duration of employment (p <0.002) and who had spent 5 years and
above reported a significantly higher prevalence, 98.2%, than those with shorter duration, 97.8%
(p<0.05) (9, 19).

But, study conducted from Egypt, in 2017 showed that no statistically significant difference
between <10 years working and >10 years working for groups with regard upper and lower

respiratory and work-related symptoms (36).
2.4.2 Working departments and chronic respiratory symptoms

Workers in flour milling industries exposed to hazardous flour dust at all stage of flour
processing. A study conducted in Iraq showed that 65.2% of workers exposed in packing unit
had allergy symptoms compared to 31.5% in those with a low level of exposure (all other units)
(35). Another study conducted in Egypt showed that 96.8% of workers exposure to flour dust in
the workplace (packing unit) and had high respiratory symptoms (9).

In addition, study from Iran, in 2013 found that the maximum exposure to flour dust was seen
in the loading-storage section due to direct contact with flour dust and the lowest exposure was

in the winnow section probably because the process was confined (37).

2.5Chronic respiratory symptoms among flour mill workers

Different studies conducted among flour mill workers in different countries’ food industries like
Egypt, Nigeria, India, Saudi Arabia, Iran, and the UK were found that flour dust exposure cause
short and long-term respiratory problems like sensitization, irritating, nasal, asthma, grain fever,
lung fibrosis, rhinitis, impairment of lung function and COPD (9, 19, 23, 24, 38).

A cross-sectional analytical study conducted in Ibadan, Nigeria found that a higher prevalence of
a cough and sputum production among the production staff of flour mill factory(P<0.001) (39).
Similarly, study from Iran , in 2013 among wheat flour mill workers found that statistically
significant association between exposure to flour dust with the prevalence of wheezing,

productive cough, cough, phlegm (p<.05) (37).

Another comparative cross-sectional study from North Central Nigeria, in 2015 among flour mill

workers found that statistically significantly higher prevalence of respiratory symptoms (P<0.05)



(40). A study conducted in India, in 2014 reported respiratory symptoms in rice mill workers

were phlegm, chest tightness and cough (41).

Another study from Egypt , in 2013 among flour milling workers found that the prevalence of
respiratory symptoms in flour mill workers shortness of breath, wheezes, productive cough (p<

0.0001) higher among flour mill workers (9).

2.6Pulmonary function tests (PFTs).

2.6.1 Anthropometric factors and pulmonary function

Study from India , in 2014 showed that pulmonary function parameters FVC and FEV1/FVC
were affected with increasing BMI (42). In addition, study from Riyadh, Saudi Arabia., in 2014
showed that both weight and height is highly correlated with pulmonary function parameter of
FEV1 but, height more correlated than weight (43).

2.6.2Flour mill workers and pulmonary function reduction

A study from Pakistan, in 2005 among flour mill workers showed that a significant reduction
FVC and FEV1 were observed in wheat flour mill workers (2). A study conducted in Egypt
found that there is a significant decline in FVC, FEV1%, FEV1/FVC%, in bakery workers with
increasing duration of exposure (p<0.0001).According to the study among workers more than 10
years of exposure higher when compared with workers with less than 10 years of exposure (9).

A studies from Iran , in 2013 and 2014 among flour mill workers found that significant
reduction of FVC, %FVC, and FEV1were observed in the flour mill workers (37, 44). Another,
study conducted in Iran among workers of flour production factories found that the ratio of
FEV1 / FVC in workers of the production plant decreased (20). An analytic case-control study

conducted in India among flour mill workers found that Significant decrease in FVC and FEV1

(8).



A Conceptual framework of the study

Conceptual framework for this study shows how the particular variables in study connect with
each other and identifies the variables required in the research investigation. Which, was
developed after reviewing different literature about factors has been contributing for the
occurrence of chronic respiratory symptoms and pulmonary function reduction among flour

factory workers. It used as a road map in pursuing the investigation.

As shown below chronic respiratory symptoms and pulmonary function of flour factory workers
can be associated directly with duration of employment, past dust exposure, length of working
hours and working departments. Also associated indirectly associated with socio demographic
factors (age, sex, education and income), anthropometric variables (weight, height and BMI) and
behavioral factors like provision and usage of PPE, training, ventilation and smoking habit.



Socio-demographic and Work Environment factors

anthropometric factors Past dust exposure
Age Duration of employment
Sex, Working departments
Income < > Length of working hours
Educational status Smoking habit

Weight PPE utilization

Height Training

BMI Ventilation

Chronic respiratory symptoms

Pulmonary function reduction

Figure 1. Conceptual framework of the study developed by reviewing different articles

Research hypothesis

Ho =Workers exposed to flour dust do not have risk of chronic respiratory symptoms and

pulmonary function reduction compared to non-exposed workers.

Ha=Workers exposed to flour dust have increased chronic respiratory symptoms and reduced

pulmonary function compared to non-exposed workers.



3. Objectives

3.1 General objective
To assess the magnitude of chronic respiratory symptoms and pulmonary function and associated

factors among flour and Pepsi factory workers in Hawassa city, Southern Ethiopia, 2018.

3.2 Specific objectives

1. To assess the magnitude of chronic respiratory symptoms among flour factory workers.
2. To identify factors associated with chronic respiratory health symptoms.

3. To assess pulmonary function reduction among flour and Pepsi factory workers.

10



4. Methods and Materials
4.1 Study area

The study was conducted in flour and Pepsi factory of Hawassa city, of Southern Ethiopia.
Hawassa City is a capital city of Sidama zonal administration and South Nation Nationalities and
People Regional Government (SNNPR) and which found south of 273 kilometers (KM) far from
Addis Ababa.

The total population of the city is 358539, of those 181062 are male and the rest 177,479 are
females. The dominant activities in the city are commercial activities followed by government
workers and large and medium scale manufacturing industries such as textile, food and soft drink
processing, soap manufacturing and flour processing. In Hawassa city, there are ten flour-

processing industries (4medium scale and 6 small scale) and one Pepsi factory.

4.2 Study period
The study conducted from January —April 2018.

4.3 Study design

Comparative-cross sectional study conducted to assessed chronic respiratory symptoms and
pulmonary function reduction and associated factors. The study groups were workers exposed to

flour mill dust due to work environment factors.

4.4 Source population

All workers in flour mill factories and Pepsi factory of Hawassa city.

4.5 Study population

Four hundred twenty selected respondents from ten flour factories and one Pepsi factory using

stratified and systematic sampling technique.
Exposed group; 210 workers from flour milling factories of Hawassa city.

Non-exposed; 210 workers from Pepsi factory of Hawassa city.

4.6 Inclusion and Exclusion Criteria

Inclusion criteria

11



Workers who had direct involvement in production and working in the flour factory and Pepsi

factory for one year and above were included.
Exclusion criteria

Workers who had heart failure, chronic cough for more than two weeks, recent surgery of thorax,

abdomen, and any acute illness excluded from the study.

4.7 Sample Size Determination

Subjects who had direct participation in the flour processing was selected as an exposed group,

but subjects from Pepsi factory were selected as non- exposed groups.

The sample size were calculated for first and third objective by using double proportion formula

and for the second objective mean difference; formula for the observational study was used.
1. Sample size for first objective (for magnitudes of chronic respiratory symptoms)

Study conducted in Ethiopia showed that high prevalence of wheeze, chest pain, and cough
among small grain mills than non-exposed group (25).

Based on a study finding, sample size calculated using the following double proportion formula.

n=Zw?2 +7p) *P1(1-P1+P2(1-P2))

(P1-P2)?

Where,
n= Sample size to be determined

P1= 35.1% (proportion of respiratory symptom (chest tightness) among small grain mills

workers)

P2=19.9 %( proportion of respiratory symptoms (chest tightness) among non-exposed workers)
Z.» = Level of statistical significance 1.96 at confidence level of 95% and

Zg = Desired power of 85%

P1-P. =Difference between proportions

12



n = (1.96 +1.04)**(0.351(1-0.351) +0.199(1-0.199))=167

(0.351-0.199)?
Adding 10% for non-response rate, it becomes184for each subjects

Total sample size of 368

2. Sample size for second objectives (pulmonary function reduction)

According to the study done in Ibadan, Nigeria found that the mean value for Forced Expiratory
Volume at one second (FEV1) among flour dust exposed workers significantly lower than non-

exposed group which were 3.1 and 3.5 liters/second respectively(19).

Based on a study finding sample size calculated using the following mean difference formula.

n = (Za/2 +ZBY(5,2 +8,7)

(dy
Where,
n = sample size
&= standard deviation of the characteristics (0.7 for both groups)
Z.» = Level of statistical significance 1.96 at confidence level of 95% and
Zgp = Desired power of 85 %

d = mean difference (Mean 1 = 3.1 and Mean 2 = 3.5)

n = I:ZC!.E +EB}J|:E)1: +5JJ}

(d)y
n= (1.96 +1.04)%(0.72+ 0.72)=55
(3.5-3.1)2

Adding 10 % for non-response rate it become61for each subject

Total sample size of 122

3. Sample size for third objectives (associated factors)

13



Study conducted in Egypt showed that the prevalence of work-related respiratory disorders
among flour mill workers who are greater than 40 years and less than 40 years old were 93.6 %
and 83.3% respectively(40).

Based on a study finding sample size calculated using the following double proportion formula.

n=Zw?2 +7p) *P1(1-P1+P2(1-P2))

(P1-P2)?

Where,

n=sample size to be determined

P1=93.6 %( proportion of respiratory disorders among workers age greater than 40 years)
P2=83.3 %( proportion of respiratory disorders among workers age less than 40 years)
Zu» = Level of statistical significance 1.96 at confidence level of 95%

Zg = Desired power for 85% power

P1-P2 = Difference between proportions

n=Zw?2 +7p) *P1(1-P1+P2(1-P2))

(P1-P2)?

n = (1.96 +1.04)* *(0.936(1-0.936) + 0.833(1-0.833) =191

(0.936-0.833)?
Adding 10% for non-response it become 210for each subjects

Total sample size of 420

Table 1: Sample size determination summary of the study

14



S/no | Variables Prevalence Prevalence Calculated | Non-response | Total
among exposed | among non- sample size | rate (10%) sample size
group (P1) exposed group

(P2)
Chest pain 35.1% 19.9% 334 34 368
Parameters Mean | SD Mean | SD Calculated | Non-response | Total
sample size | rate (10%) sample size
FEV1 3.1 0.7 3.5 0.7 110 12 122
Factors Prevalence of Power Calculated | Non-response | Total
respiratory sample size | rate (10%) sample size
disorders
Workers age
>40 years old 93.6% 85% 382 38 420
Workers  age
<40 years old 83.3%

The sample size for the study variable age gives maximum sample size that is 420.Therefore; the
sample size for chronic respiratory symptoms and associated factors is 420. Two hundred ten
workers selected from flour factory (exposed) and 210workers from Pepsi factory (non-exposed).
However, for pulmonary function test done for 122 workers due to a shortage of resource (61
from flour mill factory and61 from Pepsi factory).

4.8. Sampling techniques

In Hawassa city, ten flour factories (4 medium scale and 6 small-scale) and one Pepsi factory
were found. Based on number of workers engaged and production capacity flour milling
industries Stratified into medium and small manufacturing but for Pepsi factory no need of
sampling since in Hawassa city there is only one Pepsi factory. For, selecting study subjects from
each departments systematic random sampling methods (SRS) used. In addition, similar method
followed for selecting workers from Pepsi factory. First subject selected randomly from each

departments then other subjects selected systematically.
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4.9Study variables
4.9.1 Outcome variables

v Pulmonary function parameters (FVC, FEV1and FEV1/FVC %)
v" Chronic respiratory symptoms (cough, cough with sputum, shortness of breath, wheeze,
and chest pain)

4.9.2 Exposure variable

Duration of exposure
Length of Working hours
Past dust exposure

Working departments.
Age, Sex, income, educational status

Smoking habit

A N N N T VRN

Availability and usage of PPE

4.10 Data collection procedure

Questionnaire

Data was collected by using questionnaire modified from British Medical Research Council
(BMRC) (45). The questionnaire translated to Amharic, retranslated to back English to check its
consistency with the original one. Before the interview: brief explanation given to the participant
about the purpose of the study and administered (face to face) for selected flour and Pepsi factory

workers.

The component of the questionnaires was:

v’ Socio-demographic characteristics (age, sex, educational status and income)
v" Work history (all activities during and after work shift).

v/ Common chronic respiratory symptoms (cough, cough with sputum, shortness of breath,

wheeze, and chest pain).

v" Behavioral factors of workers(like smoking habit and usage of PPE)
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v' Past medical history (like history of Asthma, Chronic bronchitis, Lung cancer and

Tuberculosis)
Checklist

An observational checklist used to assess the usage of personal protective equipment’s (PPE) and

working environment (ventilation).
Measurement of pulmonary function

Ndd Easy on-pc spirometer used for determining pulmonary function parameters (FVC,
FEV1and FEV1/FVC%)in both flour mill and Pepsi factory workers.

Before performing the procedure, the subjects had instructed to practice deep inspiration and
complete forceful expiration. The spirometer test was performed before work time. By putting a
nose clip to prevent air leak through the nose, the subject was initially breathing for a few breaths
normally, followed by deep inhalation and forceful expiration of the air as fast and forcefully as

possible.

All measurements performed in the sitting position and repeated 3 times for each person within
three to five minutes’ rest in between and from those readings, the highest reading recorded.
While doing this maneuver, flow and volume curves inspected on the screen for detecting
whether subjects displayed enough effort during inspiration and expiration. Before starting

measurement, spirometer calibration performed daily and weekly.

Figure 3: Spirometer, nose clip, and mouthpiece
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Anthropometric measurements

Weight measured using a standardized electronic weighing machine, with the subjects standing
and wearing lighted clothes and height of the subjects measured with the stadiometer with
portable field survey scales. Body mass index (BMI) calculated by using ndd medical

technologies ‘software.

4.11Data processing and management
Collected data was organized and entered in Epi data version 3.1 and cleaning was done to avoid
missing values, outliers and other inconsistencies. For data cleaning, frequency, sort and list

were used. Cleaned data exported to SPSS version 24 for analysis.

4.12Data Analysis

Descriptive statistics used to summarize data. Chi-square was used to see difference between
flour factory and Pepsi factory workers. Crude odds ratio with 95% CI computed to see the
association between exposure variable and chronic respiratory symptoms. Binary logistic
regression, independent t-test and one way ANOVA were used to compare the prevalence of
chronic respiratory symptoms and pulmonary function measurements of flour and Pepsi factory

workers.

A bivariate analysis used to identify whether exposure variables are significantly associated with
outcome variables or not. Those, variables with p< 0.2were included in multivariable analysis.
The multivariable analysis used to identify variables associated with both outcome and exposure
and to identify the confounding variables.

4.13 Data quality assurance

To assure data quality standardized questionnaire and trained professional (occupational and
environmental health) were involved in data collection. Ndd Medical technology tools and
software, anthropometric measurements and questionnaires were pre-tested and data collector’s

and respondent’s gap identified and filled accordingly.

For, pulmonary function test (PFT) trained professional was involved from Addis Ababa
Hallelujah hospital. The apparatus calibrated before starting procedure daily and weekly basis.
Once the data collected, then it handled in computer and flash disk and double data entry done to

keep the accuracy of the data.
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4.140perational definitions

Duration of exposure: -defined as the working hours of workers in the factory per day.
Duration of employment in the factory: defined as current workers experience in the factory.

Previous exposure history: - workers experience in the dusty environment before the current

working position.

Chronic respiratory disease: - a respiratory disease like TB, chronic bronchitis, lung cancer,

asthma, and heart disease that could be developed before and confirmed by physicians.

Chronic respiratory symptoms:- The development of one or more of the chronic symptoms of
a cough, cough with sputum, breathlessness, wheezing, chest illness which lasts at least three

months in one year (41).

Chronic Cough:-Experience of a cough for most days of the week (>4 days) for at least three
months in one year (41).

Cough with sputum production :- It is sputum expectoration on most days of the week (5
days) for at least three consecutive months in one year (41).

Chronic Breathlessness:- Is defined as discomfort or difficult to breathe in different activities
like walking up a slight hill, when undressing, walking at own pace (46).

Chronic wheezing:-a condition of causing a wheezy or whistling sound heard during inhalation
or exhalation (at least three months in a year) (41)

Chronic chest pain: - In the past one year, chest pain that kept off work.

Current smokers:-Workers who were smoking at the time of the study or a person who smoke

cigarettes every day or some days (47).
Ever smoker: -a person smoked at least 100 cigarettes in his entire life

FVC:- Is the maximum volume of air that can be breathed out as forcefully and rapidly as

possible following a maximum inspiration (48).

Forced expiratory volume in 1 sec (FEV1):- The volume exhaled during the first second of the
FVC maneuver (48).
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FEV1/FVC: The percentage of the FVC expired in the first second of maximal forced expiration
following full inspiration. Predicted values greater than 80% is usually considering as normal
(48).

Medium flour milling industry: -Industry engages 31 to 100 workers.
Small flour milling industry: -Industry engages 6 to 30 workers.

4.15 Ethical Consideration

The study was conducted after having an ethical clearance from Addis Ababa University Ethical
Committee. Before performing the procedure, verbal and written consent was obtained after
explaining the procedure, purpose, and the importance of the study to confirm willingness for
participation. In addition, participants informed that they have a full right to refuse or discontinue
participating at any point of the study. During data collection, period one participant from Pepsi

factory who had asthma liked to private hospital.

4.16 Dissemination of results
The findings of the study will be submitted to School of public health Addis Ababa University,
Southern Regional Bureau of Labour and Social Affairs, for Ministry of industry, for flour

millers association, Food beverage, and pharmaceutical institute and for each factory.

21



5. Results

5.1 Socio-demographic characteristics of respondents
Four hundred twenty workers were selected from flour mill and Pepsi factory to participate in the
study, of which 406 workers were involved with 96.7 % response rate. Out of 406 study

participants, 318 (78.3%) were males and 88 (21.7%) were females.

Mean age of flour factory workers (exposed group) were 32.1 with + 9.99 standard deviation and
for Pepsi factory, workers (non-exposed group) were 31.28 with + 7.87 standard deviation and

ranging from 20 to 63 years.

One hundred thirty one, (67%) of participants from flour factory had attained primary level of
education and about 103(49%) of Pepsi factory participants had attained diploma and above level
of education. One hundred sixty three, (83.2%) of participants from flour factory had median
monthly income between 600 to 1900 and 167 (79.5%) of Pepsi, factory participants were got >
1900 median monthly income.

Smoking is not common among flour and Pepsi factory workers with, 31 (15.8%) of flour
factory participants, and 13 (6.2%) of Pepsi factory participants were ever cigarette smokers and
eight (4.1%) of flour mill participants and two (1%) of Pepsi factory participants were currently

smoked cigarettes.

There were a significant difference between flour and Pepsi factory participants in terms age,
educational status, income and smoking habit (ever and current) (p< 0.05). However, in terms of
sex, mean age and anthropometric measurements there were no significant differences between

flour factory and Pepsi factory participants, p>0.05 (Table 2).
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Table 2: Socio-demographic

characteristics of flour and Pepsi factory workers, Hawassa city,

2018
Flour factory (n=196) Pepsi factory(n=210)
Variables P-value
n (%) n (%)
Sex of respondents
Male 157(80.) 161(76.7) 0.4012
Female 39 (19.9) 49(23.3)
Age (in years)
<40 30(15.3) 31(14.8) 0.890°
>40 166(84.7) 179(85.2)
b
Mean + SD 32,1+ 9.99 31.28 +7.87 0.36
Educational status
Iliterate 13(7) 2(1)
Primary education 131(67) 40(19)
a
Secondary education 36(18) 65(31) 0.000
Certificate and above 16(8) 103(49)
Monthly income
600-1900 163(83.2) 43(20.3) 0.000 2
>1900 33 (16.8) 167(79.5)
Current smokers
Yes
31(15.8) 13(6.2) 0.0412
No 165(84.2) 197(93.8)
Ever smokers
Yes 8(4.1) 2(1) 0 002"
No 188(97.4) 208(99)
Height (meter) 1.69+0.07 1.69+0.07 0.750°
Weight (kg) 60.4+9.5 66.2+9.5 0.180°
BMI (Kg/m?) 21.98+2.7 23.21+3.1 0.091°

Note: 242 test, Yindependent sample t-test, p < 0.05
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5.2 Work related factors among flour mill and Pepsi factory workers
Out of 406 study participants, 101 (51.5%) of flour mill factory workers and 24(14.4%) of Pepsi

factory workers were exposed to dusty working environments before they were started this job.

Out, of the flour factory workers about 34%and 36 % had a work experience in factory for six
years or more and for more than ten years respectively. One hundred forty five, (69%) of Pepsi
factory and 95 (46.5%) of flour factory workers were working greater than 8 hours per a day.

Sixty-three, (32%) of flour factory and 84 (40%) of Pepsi factory workers were engaged in

loading department.

Majority of flour factory workers,(77 %) and Pepsi factory workers (76.2%) used firewood and
charcoal for energy sources at home. Few flour mill, 11(5.6%) and Pepsi factory workers, 9
(4.3%) were reported the presence of chronic respiratory disease confirmed by physicians before
they have started a job in the factory. There were a significant difference between flour factory
and Pepsi factory participants in terms working departments, length of working hours and past

dust exposure, p< 0.05.

No significant difference was found between flour mill and Pepsi factory participants in terms
fuel used at home, confirmed respiratory disease and work experience(p>0.05).
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Table 3: Work related factors and past respiratory illnesses of flour mill and Pepsi factory

workers, Hawassa city, 2018

Variables Flour factory (n=196) | Pepsi factory (n=210)
n (%) n (%) P-value
Working departments
Cleaning 30(15) 37(18)
Loading 63(32) 84(40) 0.0022
Mixing (production) 86(44) 42(20)
Packaging(Quality control) 17(9) 47(22)
Work experience
1-5 years 60 (30) 83(39.5)
6-9 years 66(34) 69(32.9) 0.110%
> 10 years 70(36) 58(27.6)
Working hours per day
8 hours 101(51.5) 65(31) 0.013?
>8 hours 95(48.5) 145(69)
Past dust exposure
Yes 101(51.5) 24(11.4) 0.000°
No 95(48.5) 186(88.6)
Energy used at home
Charcoal 151(77) 160(76.2) 0.840?
Electricity 45(23) 50(23.8)
Previous respiratory illness
Yes 11(5.6) 9(4.3) 0.648?
No 185(94.4) 201(95.7)

Note: 22 test, p < 0.05

5.3 Prevalence of chronic respiratory symptoms

As shown in Table 4, the difference in prevalence of respiratory symptoms between flour mill
and Pepsi factory workers were statistically significantly for cough (39.3%; OR = 1.53, 95 % CI
= 1.53-2.03), cough with sputum (17.86%; OR = 1.34, 95 % CI = 1.02-1.76), wheezing (17.35%;
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OR =1.33, 95 % CI = 1.01-1.75), breathlessness (18.9%; OR = 1.42, 95 % CI = 1.08-1.87) and
at least one chronic respiratory symptoms(56.6%; OR = 1.32, 95 % CI = 1.05-1.65).

The likelihood of a flour mill worker developing at least one respiratory symptom was 1.32 times

statistically significantly higher than that of Pepsi factory worker.

Table4: Prevalence of respiratory symptoms in flour mill and Pepsi factory workers, Hawassa
city, 2018.

Variables Flour factory (n=196) | Pepsi factory (n=210)
Prevalence OR#(95%CI)°

n (%) n (%)
Cough 77(39.3) 12(5.7) 1.53(1.15,2.03) *
Cough with sputum 35(17.86) 9(4.3) 1.34 (1.02,1.76) *
Wheezing 34(17.35) 8(3.8) 1.33(1.01,1.75) *
Breathlessness 37(18.9) 11(5.2) 1.42 (1.08,1.87) *
Chest pain 23(11.9) 6(2.9) 1.20 (0.73,1.97)
At least one chronic 111(56.6) 27(12.9) 1.32(1.05,1.65) *
respiratory symptoms

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

Respiratory protective devices

Respiratory protective devices were available for only eight (4%) of flour factory workers.
However, (71 %) of Pepsi factory participants used respiratory masks. The main reasons
mentioned by the respondents for none use of PPE were not provided 188(98%) for flour factory
and 17 (27%) of Pepsi factory participants and 35(58%) of Pepsi factory workers believed that
no harmful dust particles in a factory (Figure 4).
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Figure 4: Personal protective devices availability and the reason not used by factory workers

5.4 Work place observation

Observational findings of the study showed that flour mill dusts were accumulated on the walls
and floors of different working sections, and especially high in the flour milling, loading, and
packaging sections of the factory due to lack of dust absorber, artificial and natural ventilation.
Regarding personal protective equipment usage organization did not provide sufficient

respiratory protective device for flour factory workers.

Not all flour factory workers had training on occupational health and safety issues. However,
185(88.1%) of Pepsi factory workers had occupational health and safety training.
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Figure 5: Mixing department worker (Photograph by Zemachu A.)
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5.5 Associated factors and chronic respiratory symptoms

The bivariable and multivariable analysis summarized in (Table 5) showed that sex, age and
educational status of participants were significantly associated with chronic respiratory
symptoms in univariate analysis (p<0.05)., However, average monthly income of the participants
was insignificant in univariate analysis (p> 0.05). From, socio-demographic factors only
educational status (primary education) of workers were significant in multivariable analysis
(p<0.05).Workers whose education level was primary (Grade 1-8) were more likely to develop
chronic respiratory symptoms than workers whose education level was secondary (Grade 9-12)
and above (AOR=6.2, 95 % Cl = 1.6-24.4).

Working department, service years in the factory and working hours per a day were significant in
both univariate (p <0.2) and multivariable (p < 0.05) analysis. However, smoking habit (ever and
current smokers), energy used at home (firewood and charcoal) and past chronic respiratory
illness was not significant in both univariate and multivariable analysis>0.2. However, past dust
exposure were associated with chronic respiratory symptoms in univariate analysis (p <0.2)
(Table 5).

Working departments were significantly associated with chronic respiratory symptoms among
flour factory workers. Workers who were engaged in mixing section (AOR = 5.3, 95% CI =
1.68-16.56) were more likely to develop chronic respiratory symptoms than workers engaged in

cleaning and packaging sections.

Service years in the factory was significantly associated with chronic respiratory symptoms.
Workers who had work experience 6-9 years (AOR= 5.1, 95 % CI = 2.05-12.48) and > 10 years
(AOR= 2.5, 95 % CI = 1.01-6.11) had the odds of developing chronic respiratory symptoms 2.5

and 5.3 times more than workers who had work experiences between 1-5 years respectively.

Length of working hours per a day was also significantly associated with chronic respiratory
symptoms in the flour factory workers. Workers who stay greater than 8 hours per a day
(AOR=2.4, 95% ClI, (1.16-5.10) were more likely to develop chronic respiratory symptoms than
those who had 8 hours or less (Table 5).
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Table 5: Respiratory symptoms and associated factors among flour factory workers, Hawassa

city, 2018
Variables At least one chronic
respiratory symptoms COR(95%CI) AOR (95%Cl)
Yes No
Sex
Male 95 62 2.2 (1.08,4.5) * 0.84(0.31,2.27)
Female 16 23 1.00 1.00
Age (in years)
20-29 48 52 1.00 1.00
30-39 41 25 3.2(0.94,3.35) * 1.4 (0.65,3.10)
40-49 6 2 3.2 (0.63-16.9) * 1.96 (0.29-13.4)
50-59 11 4 3.0 (0.89-10.0) * 2.5 (0.61-10.7)
>60 5 2 2.7 (0.9-9.98) 2.9 (0.27-31.4)
Educational status
Illiterate 9 4 5.0 (1.02-24.1) * 2.9(0.42-20.4)
Primary education 81 50 3.6 (1.17-10.9) * 6.2(1.6-24.40)**
Secondary 16 20 1.8 (0.51-6.1) 3.1(0.7-13.30)
Certificate and above 5 11 1.00 1.00
Past dust Exposure
Yes 66 45 2.1(1.18-3.7) * 1.5(0.73-3.2)
No 35 50 1.00 1.00
Working departments
Cleaning 11 19 1.00 1.00
Loading 37 26 2.5 (1.0-6.0) * 3.1(0.98-9.6)
Mixing 60 26 4.0 (1.6-9.6) ** 5.3(1.68-16.6)**
Packaging 3 14 0.4 (0.09-1.6) 0.52 (0.1-2.7)
Work experience
1-5 years 19 41 1.00 1.00
6-9 years 44 26 5.7(2.67-12.4) * 5.1(2.05-12.5)**
> 10 years 48 18 3.6 (1.76-7.6)* 2.5(1.01-6.1)**
Working hours per day
<8 hours 37 47 1.00 1.00
>8 hours 74 38 2.5(1.38-4.4)* 2.4(1.16-5.1)**

Note: 1.00 = reference value *p <0.2 for COR **p <0.05 for AOR
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5.6. Pulmonary Function Tests

The independent sample t-test analysis showed that the mean score of pulmonary function
parameters (FVC, FEV1, FEV1/FVC) in the flour factory workers were lower than Pepsi factory.
The differences observed in these mean values were statistically significant for FEV1/FVC, p <
0.05. However, there were no significant difference for FEV1 and FVC (Table 6).

Table 6: Comparison of pulmonary function parameters of flour and Pepsi factory workers,
Hawassa city, 2018

Flour factory (n=56) | Pepsi factory (n=56)

Parameters Mean £SD Mean +SD P-value
FVC (L) 3.98+ 0.95 3.87+ 0.69 0.4882
FEV1 (L) 2.99+ 0.83 3.19+0 .62 0.165?
FEV1/FVC (%) 74.92 + 10.09 81.05 + 11.46 0.003?

Note: p <0.05 ?independent sample t-test
5.7 Distribution of pulmonary function test with duration of employment

One-Way ANOVA result showed that there is a significant difference (p<0.05) in pulmonary
function parameters (FVC and FEV1) among the flour mill factory workers between different
duration of employment. Flour mill factory workers exposed for > 10 years, showed a significant
reduction in FVC (3.09 £0.62) and FEV1 (2.23+0.74) compared to the workers with less

duration of work exposure.
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Table 7: One Way ANOVA results distribution of pulmonary function tests in 56 flour mill

workers by duration of employment, Hawassa city, 2018

Duration of employment
Parameters 1-5 years 6-9 years > 10 years P- value
n=30 n=16 n=10
Mean £SD Mean £SD Mean £SD
FVC (L) 3.84+ 0.96 3.33£0.73 3.09+ 0.62 0.031¢
FEV1 (L) 2.95+ 0.84 2.57+0.65 2.33+0.74 0.033¢
FEV1/FVC (%) 77.21+10.12 76.67+5.43 70.61 +12.04 0.157¢

Note: CFisher’s exact-test and p <0.05
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6. Discussion

This study showed that the prevalence of chronic respiratory symptoms were higher in flour mill
factory participants (56.6%) compared to Pepsi factory (12.86%).This finding was consistent
with studies done in Ibadan and llorin, Nigeria, which indicated higher prevalence of chronic
respiratory symptoms like cough, cough with sputum, wheeze and breathlessness among flour
mill workers compared to controls (39, 40).

The higher prevalence of chronic respiratory symptoms in the flour mill participants might be
due to lack of personal protective equipment’s 8 (4%), longer duration of exposure to flour mill

dusts and lack of occupational health and safety trainings compared to Pepsi factory.

Personal protective equipment utilization behavior of the flour factory workers was low.
However, majority of workers agreed on the importance of PPE using for preventing themselves
from flour dust particles, but the factory don’t supply PPE for workers and which is in line with

the result of study done in India and Nigeria flour milling factory workers (21, 32).

In this study, primary school education was significantly associated with chronic respiratory
symptoms of workers. This result was in line with study conducted in Ethiopia (28). This might
be due to higher education provides the knowledge about how to protecting themselves from

health effects associated with their work.

In this study, mixing department workers were more likely to develop chronic respiratory
symptoms than workers in packaging, loading and cleaning department were. This finding was
inconsistent with study conducted in Irag, which reported that packaging department workers
had high prevalence of chronic respiratory symptoms compared to in those of mixing, loading
and cleaning departments workers (35). This might be due to difference in working condition

such as ventilation type, machine type and use of protective device.

Work experience 6-9 years and > 10 years were significantly associated with chronic respiratory
symptoms. This finding was in line with the studies conducted in Irag and Egypt flour mill
workers (9, 35). This might be due to increased dust accumulation in respiratory system

associated with prolonged exposure at work places.
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In addition, working more than 8 hours per day was significantly associated with chronic
respiratory symptoms. This finding was similar with a study conducted in Iraq (35).This might

be due to exposure for extended hours increased dust accumulation in the respiratory system.
Pulmonary Function Tests

The result of this study showed that statistically significant reduction in mean values of
FEV1/FVC (p<0.003) in the flour factory workers as compared with Pepsi factory workers.

However, the reduction in FEV1 and FVC were not statistically significant, p>0.05.

This study results were consistent with study conducted in Iran among workers of flour
production factories (20). Also, the findings of this study were consistent with study conducted
in Pakistan and Riyadh, Kingdom of Saudi Arabia as regard FV1/FVC (2, 21). However, in this
study, FVC and FEV1 were not significant, this might be due to respondent’s bias special some
participants were not voluntary to tell their exact age and observer variation during height
measurements.

The reduction of the parameters might be due to dust exposure and duration of work.

In this study, significant reduction in pulmonary function parameters (FVC and FEV1) in flour
factory workers as duration of employment increases. This finding was consistent with study
conducted in Egypt flour mill workers (9).

This might be due to, an increase in exposure to flour dust as service year of flour factory

workers increase.
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7. Strength and limitations of the study
Strength of the study

v Comparative study design
v’ Spirometer test was performed

v All flour factory in Hawassa were included in the study.

Limitations of the study
v’ Participants recall bias and interviewer bias might have influenced the results for reported
age, past dust exposure and past respiratory disease.
v' Even if comparative study, it may not be strong enough to show cause and effect
relationship between risk factors and outcome.

35



8. Conclusions
Based on the finding of this study, it can be concluded that the respiratory symptoms were higher

among flour factories workers than Pepsi factory workers.

Education level, duration of exposure (service years), work departments and length of working
hours are the determinant factors for occurrence of chronic respiratory symptoms. Majority of

respondents in flour factory did not have respiratory protective device.

The pulmonary function parameter FVE1/FVC were decreased significantly among flour factory

workers relative to Pepsi factory workers.

In general, the results of this study concluded that working in flour factory without proper

respiratory protective device has an adverse effect on respiratory health of the workers.
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9. Recommendation

Based on study findings, the following important measures are recommended to protect and

improving the respiratory health of flour mill factory workers.
For, factory owners

They should implement control measures to reduce the dust and workers should be educated
about the health effects and control measures of dust, and workers should be provided with
respiratory protective devices during duty hours and rotating workers to low dusty department.

For, factory workers

Workers should have to use personal protective devices which supplied by flour mill factory

OWners.
For SNNPR labour and social affairs

v' The SNNPR labour and social affairs should develop detailed rules and regulations
jointly with health and industry bureaus.
v There should be regular monitoring to ensure the implementation of these rules and

regulations.

Finally, further studies should be conducted for future by using personal and areal dust

measurement materials.
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Annex

Annex | Information sheet

My name is . I am working as a data collector for the study conducted in

this factory by ZemachuAshuro who is studying for his Master’s degree at Addis Ababa
University, Collage of Health Science, and School of Public Health. I kindly request you to give
me your attention to explain you about the study and study participant.

The study title: Assessments of chronic respiratory symptoms and pulmonary function and

associated factors among flour and Pepsi factory workers Hawassa city Southern, Ethiopia, 2018.

Purpose of the study: The main aim of this study is to write a thesis as a partial fulfillment of a
Master’s degree in public health for the principal investigator. After completion of this study, the

results used as evidence and input to reduce the potential health risk of exposure to flour dust.

Procedure and duration: | will be assessing chronic respiratory symptoms by using
Questionnaires, pulmonary function by using Spirometer that needs your full cooperation and
this may take about 30 to 45 minutes, and the procedures will take place in your working

environment.

Risks and benefits: Risk of participating in this study is nil since the study does not need
collecting any samples. There would have no any direct benefits for being study participant but
indirectly the findings from this research will important for improving occupational health safety

practice, information for the factory and for scientific knowledge.
Confidentiality: All information forwarded kept confidential and names will not be written.

Rights: Giving permission for this study is voluntary. You have the right to permit or not for this
study. If you decide to permit the study, you have the right to terminate the study at any time if
you consider something related to the study is wrong.

Contact address: If you have any question, which is not clear to you can contact the investigator

Investigator: Zemachu Ashuro
Mob +251-910 09 54 09

Email zemash65@gmail.com
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Addis Ababa University, school of public health

Annex Il. Informed consent

Detail information about the study explained to me. | have understood that the objective of this
study is to assess chronic respiratory symptoms, pulmonary function, and associated factors in

workers of flour factory.

In addition, | understand about how the data collection is proceeding and the time it takes to
complete the data collection. I also understand that the research imposes no risk on me. | assured

that there would be confidentiality of my response and collected data used only for the study.
It also explained to me that | have the right to stop participation at any time.

In addition, | understood that participating in this study is important for scientific knowledge and
base for further study. Therefore, | have now consented to participate in the study by signing this

form.

Signature of participants date

Name and signature of data collector date
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Annex I11. English Version Questionnaire
Addis Ababa University Health Science Collage, School of Public Health

A questionnaire designed to assess chronic respiratory symptoms and pulmonary function and

associated factors among flour factory workers in Hawassa city, Southern Ethiopia, 2017/18
Data collection date:

100. Factory code

101. Status of workers  flour factory = 1 Pepsi factory = 2

102. 1D number of subjects

Part I. Socio-demographic characteristics of respondents

S/no | Questions Response Skip
103 Sex (observe) 1. Male 2.Female
104 What is your age in completed years? (YYears)
105 What is your marital status? 1. Single 2. Married 3. Separated
4. Divorced 5. Widowed
106 | What is your religion? 1. Orthodox 2. Muslim 3. Protestant
4. Catholic 5. Others(Specify)
107 | What was the highest level of 1. literate 2. Can read and write
education you attend? 3. Education Grade
108 How much is your average monthly
income in Ethiopia birr? (Complete in Ethiopia birr)
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Part 11 Occupational history

S/no | Question Response Skip
109 | For how long have you been working in
this factory? (Years & months)
110 | For how many working hours per day
you have been working in this factory? (Hours/day)
111 | For how many working days 'per a week
you have been working in this factory? (Day/week)
112 | How long have you been working in
flour industry, summarizing all periods?
(Years and months)
113 | Which section are you working now and | Working Service year
for how long? department
Cleaning
Milling
Machine
operating
Packaging
Loading
114 | Have you ever worked in other sections | 1. Yes 2.No If Nogoto 116
in the past in the flour factory?
115 | If Q 114 answer is "Yes" indicate which | Work Service year
section and for how long? (in years & | department
months) Cleaning
(Multiple answer is possible) Milling
Machine
operating
Packaging
Loading
116 | Have you ever worked in other dusty [ 1. Yes 2.No
types of work?
117 | If Q 116 answer is "Yes", for how long | Work area Service year
?av:sy(/)c;li/vv(\)/:)lifl)(ed in any of the following Chip wood
yp ' factory

(in years/months)

Textile factory
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Soap factory
(Multiple answer is possible) Coffee processing
Others
118 | Are you normally cooking food at home? | 1. Yes 2. No If No goto
121
119 | If Q 118 is "Yes" where is cooking | 1. Inside house
normally taking places in your home? 2. Outside house in open area
3. Inakitchen
120 | What type of fuel do you use in your | 1. Charcoal
home for cooking? 2. Fire wood
3. Kerosene

Part I11. Respiratory symptoms of respondents

| am going to ask you some questions mainly about your chest. | would like you to answer Yes

or No wherever possible

S/no | Questions Response Skip

A cough Related Questions

A cough: - isexperience of a cough for 4 days or more per a week for at least three consecutive months

in one year.
121 | Do you usually have a cough in the morning? 1. Yes 2. No If “No” (121 &
122) goto 126
122 | Do you usually cough during the day or at night? 1. Yes 2. No
123 | Do you usually cough for 4 days or more per a 1. Yes 2.No
week?
124 | Do you usually cough for 3 consecutive months or 1. Yes 2.No
more during the year?
125 | For how long have you had this cough? (Year)

A Cough with sputum production related questions
A Cough with sputum :- is sputum expectoration on most days of the week (5 days) for at least three 3

consecutive months in one year

126 | Do you usually cough with sputum first thing in| 1. Yes 2.No
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the morning?

127 | Do you usually cough with sputum during the day | 1. Yes 2.No
or at night?
128 | Do you usually cough with sputum for 4 or more | 1. Yes 2.No If “No” to the
days in a week? above questions
skip this
129 | Do you cough with sputum on most of days foras | 1. Yes 2.No If “’No” to the

much as 3 consecutive months or more in a year?

above questions

skip this

Wheezing Related Questions

Wheezing: - is a condition of causing a wheezy or whistling sound heard during inhalation or

exhalation (at least for three months in a year).

130 | Do you have wheeze/whistling/ sound in your | 1. Yes 2.No If “No” go to 133
chest?
131 | When you have wheeze/whistling/ sound in your chest? | 1. In the daytime
2. Inthe morning
3. Atnight
132 | For how long has this wheezy sound persisted? (Years)

Breathlessness related questions

Breathlessness :- is a discomfort or difficult to breathe in different activities

133 | Are you troubled with shortness of breath when | 1. Yes  2.No If “ No” go to 136
hurrying or walking uphill?
134 | If Yes Q133 Have, you had trouble of | 1. Yes 2.No
breathlessness while walking with a person of the
same age.
135 | For how long have you been this short of breath? (In years)
Chest pain Related Questions
136 | In the past three years, have you experienced any | 1. Yes 2.No If “No” go to 139
chest illness that kept you off duty, or in bed?
137 | If you get a cold, does it usually go to your chest? | 1. Yes 2. No
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138 | Did you produce phlegm with any of these chest | 1. Yes 2. No
ilInesses?
Part IV Past respiratory illness
S/no | Questions Response Skip
139 | Have you experienced any respiratory illness, | 1. Yes 2. No If “No” go to 141
whichis confirmed by a physician?
140 | Have you ever had any of the following | 1. Asthma
respiratory illness? 2. Tuberculosis (TB)
( Mention all you had ) 3. Any other chest
illness
4. Chronic bronchitis
5. Lung cancer
S/no | Questions Response Skip

Ever smoker: - a person smoked at least 100 cigarettes in his entire life.

Currently smoker: - a person who smoke cigarettes every day or some days.

141 | Have you ever-smoke cigarette? 1. Yes 2. No If “No “go to 146
142 | Do you smoke Cigarette Currently? 1. Yes 2.No
143 | How many cigarettes do you normally smoke
per day now? ___(No of cigarettes)

144 | For how many times smoke per week? _____ (Times/day)
145 | For how long have you been smoking? (In years)

Part V Behavioral factors of workers

Part VI. Respiratory protective devices
S/no | Questions Response Skip
146 | Do you usually wear respiratory protective | 1. Yes 2.No If “No” go to 148

devices while at work?
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147 | Which of the following type of protective | 1 Mask respiratory
devices did you use? 1. Full face pieces
(choose all that you apply in your working area) respiratory

2. Breathing
apparatus
3. others
148 | If Q146 answer is "No “Select the most | 1. Not available
appropriate reasons for not using 2. Not comfortable

for work

3. Not provided by
institution

4. The dust is not
harmful

5. Others
specify

149 | Do you ever had occupational health and safety | 1. Yes 2. No
training?

150 | Do you ever been supervised at work place on | 1. Yes 2. No
occupational safety issues?

Name of data collector: signature
Checked by (supervisor name): signature
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Annex 1V. Observational checklist for PPE usage and workplace ventilation

S/no PPE Usage Response

Yes No Comments
1 Is required equipment provided,and used?
2 Is there a written procedure for the selection, use and

maintenance of PPE?

3 Is personal protection utilized only when it is not reasonably
practicable to eliminate or control the hazardous substance or

process?

4 Are the areas requiring PPE usage properly identified by

warning signs?

Workplace ventilation

Is the work place well ventilated /free fresh air movements?

Is the ventilation system appropriate for the work performed?

Is exhaust ventilation required before confined space entry?

Dust absorber

gl A~ W N

Do you had occupational health and safety training? Observation

documents
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Annex V. Information sheet (Amharic version)
POFOOrE TINDEL PR

[ ST LOAN::AHLY SHTTU-T PA%0 ANORLACAE MG 4270 hAE PUNLTAN MS 4270
TPUCT L PRUL-TPLS +914 PR HOPE A-C Ohe1@-: AATFO-9° St 4Ngh @O 17104 At+FT
Pav-+74.0 KAt TFOCE aPINAPFFO- HCE AL TGT Navas-t AL £15N s QUTT TGT ATTNLE: +atd,
PTLP T NARS 06006 AOMT JPAGPA ANLLe ACH (HY TG A28.41¢ etavlae AP TGk
N7LNLe0tT OPt Pavt3dd At FaCo P FFD- 440 AT1L:E

1. APG+E ¢HHDP8 aomed hnPTIND-
2. PAA HE NaPMPI° At14-4.0P7T WIANAT LUI° PACAT av HONC P9l SPLIPTA:: ANLL+HIP
ARG 10AR RLLIA AN E PTLNLLD ¢ N (LT 99100 L@ 1.1, h 30-45 Lt 1D-::

PIOTAMT aPLE U-(e9° PPAML-DTE PTmOPT Po AL AI° ALAGCIC:: h PGk NPT CTLTTF TP PAIP::
71C U7 VFHPPLI® PGt N8BT 4040 N7L0G A HET AL PTLFR Pav 74,8 AAT Tt AaPhAhAG
ASNMC TAP AOVTFPOA LFTLPA:: O Hen9T49° APMEL JPCIPC (LAt (9PPT LINIAA: :

ATUI° LUTT TG POt 099840 avPItS eHALR QAL CA AhAt el Naeamet FoIC AL PL-aF -
ANTPE W1R.LLCT LLAN NP ANNAU-::AAHY PACH TATE ALY 9°CI°C MPT. 10-::(1H.Y J°CI°C AT
IoU9° AT TR AT ART LD NAHY N TGk dPAFEIPPT AATPATG PACH av-(I1F 10+ PG FIC
T2 TPE NAPT OLI® Ten T4 avlF AT NA%0ANA RLACAL MG 427 AhAE PUNLTAN MGAR TN
TVCT NFAT OLI° TG A& 1077 N7LNTAD AL TITTH SFAN::

PCT AL G L:-HPE AC
aAh+251-910 09 54 09
AP0 :-zemash65@amail.com
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Annex VI. Informed consent (Amharic version)

POI°I°rt oPPL PR

PGET NTLNLLD AhA AATST NE aPlE +HAPPTA:: PHY TGT GAI9° NGt 40140 PrLOMD- 05T
NG™T (AT1440 ACUTF AL PADT +ZAT oAt aoPRT HL&FAU-:: i PTLOALD- avl 8 (s AL JOIP°
921t T4 PTICONTFAGIPLE DT ATST GATT NF ATILTLDA TL&FAU-::

TYEOG® 157 OtavAnt avl 8 TLATEPrE MO 101 ATLHU-IP 176k AdPAtq € PLE AP The
NPGEI® AP+ AT7LTINILL: T1C TINHY TGTaPAtE, AAR AP 00t Mol avll eoNCh TS 0L4t
(HY 14 ATLOGNGPT av(lt 0TLP AIN% T aprt WIRIPTFA L& FAU-:: NaPPRI® (HY TG AL
AP eHATITIY- aPPET NACTI% ALIINAY-:

AL GCTT. e R
Al BANAN ATPGECTY. e Pl
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Annex VII. Amharic version questionnaire

A0 ANA RZACAE MS 4270 DAE Lh0 AN mS HPVCT (bt
Ph-0omeP OHLLINT 7

100. P4~Néh he:

101. oHAdd vt St 406h @AT P7LNG = 1:08% T+ 450 ANT P778015= 2

102. avAf & TC

heARZEL:- TTUNEE U3 Ot

+.& | TEE PAT 204

103 | ¢+AF&EFIILTIO.? 1. 0722, ot

104 | APt At 1.2

(Nav-p-Gavit)

105 | e20F v Wit 1002 1. eann(F)

2. £10(F)

3. TALet@ PG4
4. 083(F)

5. PR

106 | h@TITTP P27 1A? 1. ACP&ha
2. a-OA9I°

3. TCbOF7t
4. tAh

5. 0GANALIAS

107 | hevt§a. e+ndtoet OHPUCT L2872 . Patal/ T
2. TINNGIPIFIDFA

3. Ph&ALLE

108 | A71e @CYP L ONCT7 LUVN LUPTA?

(A58 NCe08)
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heA vt:- 02¢ va

t.& | T oA (X2
109 | hHY 0&tF ANGT ALIAT P7LTA MA | 1. AP2. oA AADPIP av\AP TN,
6 OOt PO FPN? ANDLPI° NPT DL
PE 111 LA%
110 | ®A0® ATLE 109 AP NP1 Pe- 0FG | OGNS AT2PhAVLE,
A9°7 fhd\ 1LH ACta. INC?
NHo9PAm 40
(NA7L NAL aPAQ aPAM T RFAQ)
EIMG L7108 0
Nr1rédNséh
077087184
(+GaPZ ML /TINMEE
AANALINS
111 | AT 070401 é0Néh art  Govt
OCTPA?
(NGav+/@C 2o106)
112 | A7 099040 é0éh NP7 9°7 LhAnSt
LAc? (1A%
113 | A7 094401 4Nén Nag°rt art 7 (N47)
LAsN?
114 | 0%&t $Nsh AI°7 Phd 1LH ACHaA (Ngavt/oCe106-)
Nc?
115 | Av<7 299.040F NOHT@. 027¢- had AT | 07¢hGA A9°7 Phi\ 1.0
?
PhA LH A4 P
AUA 9P&ent
TAA
S 0
G.¢} aveB)y
116 | hav-? 04t St 404h ALANGhEA 1. AP72.RANLU-9° a\AP AAOL-U-I°

A%Gavt @R9° hGavt 1AL (Cta-
Lo-P?

nwwrr oLrPe 118
204
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117 | ATf% 116 ANPAPT Ot NP+ a. eched A7 fhd 1.1
eA7¢- & A7 ChivLlh ACTa. 10C? Poap GO
(hA28: DAL avAQ aPAMF @FAQ) LR
St oot
TAA
St 709
Gt avssy
118 | 9°9 AlF ANAAA. 1. 099, M Pav-}? 1. hP2. he.LAP a\NP ALLAT® NPT
of, 7P 121 LA%-
119 | aPAO® ATPE 118 AP NPT 979 L Altaar
99.04-0F 0~ O 1@ 2. W8P hevl 0J AL
3. hig ot
120 | 20 L7100 907 Naompd 1A ? 1. haA
2. At
3. 1o oM
heA 00t -PAT 1440 ACHT PPARETY etavant T9RPT
+& | TEE oA 204
ad? Ntaraht
121 | AHG @< 1LH st COAPIN? 1. AP2. ALOATII®
122 | AHE®D- 11 47 0L ANA PANPFA? | 1. AP2. hOATTIP AP T ATETFD- (121,
122) TP 123 7124 G
125 a0
123 | AHT®- 10 QAP 4 +7 OLI° hH | 1. AP2. hPAATIIP
AL POAPITA?
124 | ANHG O 1.0 Athd2-e 3 ©ocshd AN 1. AP2. AL@.PI°
1 Aavt hQteP T PO-PA?
125 | v aAA9®7 Phd Gavt 1NLNPT?
Gao-+
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AhF 2A0t Ad? 0teoAnt

126 | AHG®- 10 @t PPt Aln h® 2 eANIYP
A LANTANINCNP 2
127 | QANHT®- 110 AhFPANTAN OPT7 ORI | 1. 1o 2 a9
099 1H 10ANPT?
128 | ANHG®- 1H 4 ¢7 ORI hH (AL h® 2 PANTHY9 ATEE 126 G 127
0Ag°¥F AhF-PA0TFAA 10LANPT2 AN PN
haolrPe 130 LAS-
129 | QAget  AILHY  ALYE  AhJPANTAA h® 2 PANTIY9P
NANHT®- 5+ Athd2e ot oC
1NLNPF?
P94 &9 tavpaht
130 | h&st e91he4t @RI° 2914 enT £9°8  RP2. A9 PANPADL. 7O
LOTINDLR? 133 2A%-
131 | hest e997nibt @LI° P94t 9P . mPt 2. P7 3. AT
PN DAV 1.2
132 | 99400t
TTPFNE 4T PNAG TP P? -
%0 “InC? Otaraht
133 | 845 @8 AL me9® Téd- ALOm- T840 1. AP 2. hPPLH9° APPLA® ke OF
EPCHAN? 7L 135 A%
134 | oL hF avrr aLEtP oC MBS 1. A® 2. AePLA9D
740 299G (92 LOATIPTA ?
135 | 740 9ImC hElPt 9°7 fhd gaot
1912
Gavt
L. vaog®y (tavhht
136 | QA%+ wat koot (L4 vavrge 1. A2 2. hA@.dg® AND.PIPNNDLTLE

PN (16 OO (@) L0.P?

139 gA¢-
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137 | QANHT@.  APHPH  O“LIAMOT  LH 1. A2  2.%49°
04T Yarg® LATIPFiN?
138 | L4 vavar: ahd rET LO.PH? 1. A? 2. PA°

h&A At :- Y 044 21N varg™y etavank TeLPT

+h | TEE JoAT 204
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140 | htlhét vorPt @ar e+5E7 Java. 1. Ange
10c¢?
2. ea1PCA(LL)
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