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ABSTRACT
Background: Fuel station workers are continuously exposed to organic and inorganic
chemicals present in the petrol and diesel fuel. Occupational exposure of petroleum
product and its exhaust are causing significant health damage to the airways and the
lung tissue. Respiratory health study among exposed fuel station workers is not
available in Ethiopia.
Objective: To assess prevalence of chronic respiratory symptoms and associated factors
and determining the lung function status among fuel station and security service giving
agency workers in Addis Ababa, Ethiopia.
Methods: Comparative cross-sectional study was conducted from February—April
2019. A total of 394 workers from fuel station and security service giving agency were
interviewed using standard questionnaire to assess chronic respiratory symptoms.
Spirometer test was performed for 100 workers. Four companies; National Oil Ethiopia,
Total Ethiopia, Libiya Oil Ethiopia and Yetebaberut were identified to select study unit.
The sample size of the study proportionally distributed to each of the company’s based
on their number of workers they had at the time of the data collection. Individual gas
stations were selected randomly by each stratum of Oil Company. All workers, from the
selected station, those fulfilled the inclusion criteria were included in the study
population. For the comparison group; one security service giving agency was selected
and study participant was selected by using systematic random sampling from the pay
roll list. Data was entered using Epi info version 7.2. Data cleaning and analysis was
performed by using SPSS version 23.
Result The mean age of fuel station and security service giving agency workers were
34.47+8.2 and 32.98 +9.94 respectively. Fuel station workers had significantly higher
prevalence rate of chronic respiratory symptoms than security service giving agency
workers (48.7%; PR= 2.1, 95 % CI, 1.43-3.1). Chronic respiratory symptoms among
study participant were associated significantly with past exposure to dust and petrol
vapour (AOR= 2.4, 95 % CI = 1.24-4.7), history of past respiratory illness (AOR =
9.54, 95 % CI, 3.91-23.28) and passive smoking (AOR = 4.21, 95 %Cl, 1.19-14.86).
Significant reduction in the lung function parameter value of FEV1 and FVC were
observed among fuel station workers compared to security service giving agency
workers.
Conclusion and recommendation: prevalence of chronic respiratory symptom among

fuel station workers was higher when compared with security service giving agency

X



workers. Past exposure to dust and petrol vapour, past respiratory illness and passive
smoking significantly associated with development of at least one chronic respiratory
symptom. Lung function parameters; forced vital capacity (FVC) and forced expiratory
volume at one second (FEV1) also decrease significantly among fuel station workers
relative to comparative group. The results suggest that there is need to improve health
status and reduce the exposure level of the workers.

Xi



1. INTRODUCTION

1.1. Background

About 1.3 billion urban residents worldwide are exposed to air pollution level above
recommended limits (1). Air quality in the developed countries has generally improved
in the past two decades, but in many developing countries air quality has deteriorated.
Epidemiological studies have shown that a sudden increase in air pollution has often

been associated with immediate increase in morbidity and mortality (2).

Fuel station is station that sells fuel and engine lubricant for motor vehicles. The most
common fuel sold in the gas stations are gasoline (petrol) and diesel fuel (3). In the
crude oil distillation process these two products are produced at the primary stage of the
process with low amount of temperature because they are volatile in nature. Petrol
vapour contains 95% aliphatic, cyclic compound and volatile organic compounds
(VOCs) like Benzene, and complex combination of hydrocarbon and 2% of aromatic
compound that will be released into the atmosphere during vehicle refuelling. While
diesel is a distillate of petroleum which contains paraffin, alkene and aromatics. In
addition to generating pollutants, they are major contributor to particulate matter in

most places of the world (4, 5).

Benzene occurs naturally in crude oil and is a constituent of petrol. It is a major
monocyclic aromatic hydrocarbon which is largely used as a solvent in automobiles and

solvent gasoline. In India, the percentage of benzene in automobile engines is about 3%
().

Fuel station workers are persons who serve the fuel to engine to maintain world’s
speedy life. They are continuously exposed to organic and inorganic substances present
in the petrol/diesel (6). Occupational exposure of petroleum product and its exhaust are
causing significant health damage to the airways and the lungs and have symptoms
including chronic cough, wheezing, breathlessness, alterations in the body defence
systems against foreign materials and Lung function reduction (7). Spirometer gives an
important clue in terms of respiratory chronic air way disorders and can predict early
damage to pulmonary system (8). Study from different parts of the world revealed that
there is significant reduction of lung function among fuel station workers (9-11). But

lung function depend on ones socio economic status, BMI, age , sex, race and soon (12).
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1.2. Statement of the problem

Globally, non-communicable diseases (NCDs) were the leading cause of mortality
which accounted for 38 million (68%) of the world’s 56 million deaths in 2012. Four
major NCDs (cardiovascular diseases, cancer, chronic respiratory diseases, and
diabetes) were responsible for 82% of NCD deaths. Among those non transmittable
diseases, chronic respiratory diseases such as asthma and chronic obstructive pulmonary
diseases represented 4 million or 10.7% deaths (13).According to WHO report, death
from non-communicable disease in Ethiopia accounts 30% of total death and chronic

respiratory disease take 3% share from this (14).

Fuels sold at fuel stations include petrol, liquefied natural gas (LNG), diesel and
kerosene. These fuels especially petrol contain volatile organic compounds like benzene

which can give off vapour even at low temperature (3).

Studies have reported that inhalation of benzene in the environment causes mucous
membrane irritation, heart attack, cancers of the lung, brain and stomach, leukaemia,
dermatitis and bone marrow depression in addition; exposure to volatile organic

compound also known causing chronic respiratory symptom (3, 15).

Many Study done in different county like India, Pakistan, Nigeria showed that chronic
exposure to petrol and diesel vapours among petrol station pump attendants was
associated with impairment in lung function and an increased susceptibility to lung

infection compared with controls (7, 16, 17).

A cross sectional study conducted in Pakistan by the year 2016 revealed that the odds of
developing cough among exposed group where 8.11 times higher than non-exposed
group with 95% ClI, (4.64-14.18) (15). A comparative study from India also revealed
that lung function parameters (FVC, FEV1) measurement among exposed group
showed significant reduction when compared to non-exposed group. (18)

In Ethiopia data is limited concerning respiratory symptoms and lung function
parameters among fuel station works. Therefore this study aims to assess prevalence of
chronic respiratory symptom and its associated factor and to measure lung function
parameters (FEV, FVC and FEV1/FVC).



1.3. Rationale of the study

There is an increase in the number of morbidity and mortality from respiratory problem
in the country from time to time. According to the Institute for Health Metrics and
Evaluation (IHME) report of 2016, lower respiratory infection is the second most cause
of death and the first most cause of premature death in Ethiopia and air pollution is the
third most risk factor for the death and disability in the country (19). In Ethiopia there
are more than 800,000 vehicles from this 70% of them concentrated in capital city
Addis Ababa (20). Almost all this vehicle depends on petrol and gasoline source of
energy but currently there are only 100 gas stations in the city which serves more than
4000 vehicles on average. The Ethiopia petroleum distribution enterprise also developed
ambitious plan to expand fuel station service in the coming year and currently the
country also announced new start on petrol production (20). Due to this reason there
may be substantial number of working sector of the population will be involved in this
sector. The respiratory illness resulting from fuel station fuels and associated factors
were not studied in Ethiopia. This study intended to fill this gap by using appropriate
study design.

1.4.Significance of the study

The main findings of this study  will generate knowledge and give insight on
prevalence of chronic respiratory symptom and lung function reduction of fuel station
workers in Addis Ababa. It will help fuel station owners, workers and Ethiopia
Petroleum Distribution Enterprise (EPDE) to take measure for the workers’ health and
safety based on the recommendations that will be given at the end of this study. In
addition, it will be important for regulatory body like Ministry of Labour and Social
Affairs (MoLSA), Food Medicine Health Administration and Control Authority
(FMHACA), Ministry of Trade and different non-governmental organization (NGOs)
on designing a plan to improve the occupational safety and health practice of fuel

stationworkers. It will also serve as a base line for farther studies in this area.



2. LITERATURE REVIEW

2.1. Chronic respiratory symptom and lung function reduction

Respiratory health is a primary concern for the exposed population to organic chemicals
serving gas stations .A study from Pakistan with the aim to determine the correlation of
respiratory symptoms and spirometric lung function pattern among petrol pump workers
showed that respiratory symptoms of a cough, shortness of breath, and breathlessness
during walking are significantly correlated with reduced lung function and this trend
was found consistently for all lung volumes (FVC, FEV1 andFEV1/FVC). This
correlation suggests that the presence of respiratory symptoms is an important predictor

of impaired lung function among petrol pump workers (15).

2.2.Fuel station work and chronic respiratory symptoms

A cross sectional study conducted in Algeria, 2012 revealed that prevalence of
respiratory symptom among fuel station workers was higher than control group.
According to this study prevalence of at least one respiratory symptom among exposed
group where (n=92, 37%) relative to control group (n = 37, 15%) (P < 0.01) (21).

Study from Nigeria revealed that URTI among fuel station workers and control group
where 13 (81.3%) and 8 (72.7%) respectively but this is not statistically
significant(P=0.66) and it is also the same for chest pain which is 6 (6.1%) among

exposed and 3 (3.2%) among control and statistically not significant (p=0.5) (7).

Another study from Karachi showed that there is increased prevalence of cough among
exposed (78.6%) than non- exposed (21.4%) and it is statistically
significant(p=0.028).shortness of breath among exposed also high which is (85%) than
control(15%) and it is statistically highly significant(P=0.001) (17).

2.3.Fuel station work and pulmonary function reduction

Different study revealed that working at fuel station imposes different respiratory
problem including reduction of pulmonary function measurement (3, 6, 17). Study
conducted in India, 2016 showed that all the studied lung function parameters
measurement among fuel station workers were reduced relative to the control group.
FVC,FEV1 and FEV1/FVC measurements among exposed group were 3.43%0.35,



2.84+0.39 and 82.55+5.65 respectively and among non- exposed, control group also
3.76x0.19, 3.17+£0.18 and 84.46%3.00 respectively there difference where statistically
highly significant at P-value of 0.0001 except for the ratio of FEV1/FVC which is 0.06
(18).

2.4.Socio-demographic factors and pulmonary function reduction

Accumulating evidence suggests that gender impacts the incidence, susceptibility and
severity of several lung diseases. It also influences lung development and physiology.
Pulmonary structural and morphologic differences between genders include smaller
vital capacity and maximal expiratory flow rates, reduced airway diameter, and a
smaller diffusion surface than age- and height-matched men (22).study from Theni
medical college India, with the aim of evaluating the pulmonary functions in petrol-
pump workers and to comparing their Pulmonary function tests (PFTs) with that of age
and sex matched controls revealed that FVC, FEV1, and FEV1/FVC% were
significantly decreased (p<0.01) in female petrol-pump workers when compared to male
work (16).

Study from India, in 2014 showed that pulmonary function parameters FVC and
FEV1/FVC were affected with increasing BMI (23). 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 (24).
According to study conducted in Zambia body mass index of study participant have
inverse relation with lung function impairment. participants who had body mass index
of <18.5 were 2.87 (95% CI 1.18 - 6.99) times more likely to have lung function
impairment than participants with body mass index of 25 or more (25).in contrary to
this study Uzman etal observed significant linear relation between body mass index and

year of exposer (26).
2.5.Socio-economic status and pulmonary function reduction

Socioeconomic status (SES) is defined as an individual's social or economic standing,
and is a measure of an individual's or family's social or economic position or rank in a
social group. It is a composite of several measures including income, education, and

occupation, location of residence or housing.



Education contributes a great role in social and economic development. It enhances
capabilities and is intensely connected with various socio-economic variables such as
lifestyle and income for both individuals and societies. Also, level of education
influences the type of occupation and income which can determine the home living
condition. Education is an important factor influencing an individual’s attitudes and

awareness related to health and hygiene (27)

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 decreased the risk of asthma and Chronic Obstructive Pulmonary
Disease (COPD) increased. It also shows low household income increased the risk of
asthma and COPD (29).

2.6.Behavioural and safety factors
2.6.1. RPE (respiratory protective equipment) utilization

The environment of gas stations exposes fuel station attendants to numerous risks and
health Hazards, which should be considered harmful to the health status of these
workers. There are chemical products to which these workers are exposed, such as
aromatic hydrocarbons, benzene, toluene and xylene (BTX), components of gasoline
and chemical solvents. Among routes of entry for these chemicals inhalation is the one.
According to International Labour Organization (ILO) when it is not reasonably
practicable to eliminate or control the hazardous substance, protective equipment must
be used (30).However, according to different study PPE utilization like RPE is low
among fuel station workers. Study from brazil reviled that based on self-report 3.2% of
workers reported use of RPE but only one worker from the total of 221 study subject
observed using RPE (31). Study conducted in Nigeria, Calabara which contains sample
size of fifty fuel station attendants showed that there is 100 % denial on ever use of face
mask (32).



2.7.\Work related factors and lung function

2.7.1 Duration of employment and lung function

Duration of employment is an important epidemiological factor that determines the
occurrence of respiratory symptoms in workers. Study from Amritsar, India 2011
reviled that as the year of service increases the lung function of the worker is
decreasing. the mean value of forced vital capacity (FVC) for the worker those have
less than one year of service, between one and five year and above five year showed
3.05% 0.46, 2.77+0.42 and 2.38+0.61 respectively. The decline of forced vital capacity
(FVC) among less than one year and between one and five year of service is statistically
significant (P<0.032).it is also highly significant (p<0.001) between one and five year of
service and more than five year of service. but this reduction statistically not
significant(P>0.05) for FEV1 parameters among less than one year and between one
and five year of service (2).In 2014 study was conducted in Chittoor district, India by
dividing study group in to two groups based on duration of exposure which is above
five year and below five year then compared with control group. The study finding
showed that the mean value of pulmonary function FVC 2.39+£ 0.87, 2 + 0.93 and 3.42 +
0.62 for study subject less than five year, greater than five year and control group
respectively. There difference also statistically significant with control group (p<0001)
(33).This finding also supported by other studies (6, 9, 34, 35).



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. This was developed after reviewing different literature about factors that
has been contributing for the occurrence of chronic respiratory symptoms and
pulmonary function reduction among fuel station workers. It will serve as a road map in

pursuing the investigation.

As shown below chronic respiratory symptoms and pulmonary function of fuel station
workers can be associated directly with duration of employment, length of working
hours and gasoline exposure. It is also associated with socio demographic factors (age,
sex, education and income), anthropometric variables (weight, height and BMI) and
behavioural factors like provision and usage of PPE, training, cooking and smoking
habit.

Working environment factors

Work experience factors

Working hour per day

Family historv and behavioural

Smoking, EPE use, Cooking habit

PPE availability, OSH training Past history of respratory illness
Previous exposure to dust and
petrol

Exposure to fuel
station vapour

Socio-economic factors | P __l______ ._
Age. Sex, Income, , Chronic respiratory ~
Height. Weight. BMI symptoms )

Educational status ~—— I

S E—

> Lung function T,
reduction

Figure 1: Conceptual framework of the study



3. OBJECTIVES

3.1. General Objective

To assess prevalence of chronic respiratory symptoms and associated factors and
determining the lung function status among fuel station and security service giving

agency workers in Addis Ababa, Ethiopia.

3.2. Specific objectives

1. To assess and compare the prevalence of chronic respiratory symptoms among
fuel station and security service giving agency workers.

2. To assess associated factors of chronic respiratory health symptoms among fuel
station and security service giving agency workers.

3. To assess and compare the status of pulmonary function among fuel station and

security service giving agency workers (FVC, FEV1 and FEV/FVC).



4. METHODS

4.1. Study Area and period

The study was carried out on fuel station and security service giving agency workers
which is found in Addis Ababa, Addis Ababa is the capital city of Ethiopia that
geographically lays 9°1'48"N latitude and 38°44'24"E line of longitude. It covers an
area of 540 square kilometers (54,000 hectares) with a total population of 2.7 million
(36). The city has more than twenty petrol distributing company, under these companies
there are more than one hundred (100) fuel station which involved large number of

workers in fuel refueling activities. The study was conducted from February-April 2019.

4.2. Study design

A comparative cross-sectional study was conducted to assess prevalence of chronic
respiratory symptoms and associated factors and measure lung function parameters
among fuel station workers those exposed to gasoline and petrol vapour and compared

with non-exposed workers from security service giving agency workers.

4.3. Source and study Population

All fuel stationworkers who are engaged in all types of fuel station and security service
giving agency workers in Addis Ababa are the source population and all fuel
stationworkers who are working in the selected fuel station for more than one year in
refuelling activity and for the comparison group randomly selected security service

giving agency workers are the study population.
Exposed group:-fuel station workers those involved directly in refueling activity.
Non-exposed group:-randomly selected worker from security service giving agency.

4.4. Inclusion and exclusion criteria

4.4.1. Inclusion criteria.

e [ndividuals had worked in a gas station, refuelling section more than one year.

4.4.2. Exclusion criteria
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» Workers who recent had surgery of thorax, abdomen, and any acute illness.

4.5. Sample size determination

45.1. Sample size calculation for specific objective one (prevalence of chronic

respiratory symptom).

According to study conducted in Kinondori Municipality, Dar Es Salaam Tanzania the
prevalence of respiratory symptom among fuel station attendant is higher than control
group. Prevalence of phlegm among fuel station attendant and control group (shop
keeper) 55.8% and 20% respectively (37). Based on this finding the sample size
calculated by using the following double proportion formula and checked by Epi. Data

version 3.

n = Za/2 +ZB) *P1(1-P1+P2(1-P2))

(P1-P2)

Where,
n= Sample size to be determined
P1=55.8% (proportion of respiratory symptom (phlegm) among fuel station workers)

P2= 20 %( proportion of respiratory symptoms (phlegm) among non-exposed shop

keeper)
Zo/2 = Level of statistical significance 1.96 at confidence level of 95% and
Z = Desired power of 80%

The odds ratio of this data is 5.5, to get maximum sample size, it is calculated by taking
odds ratio of 2 and power of 80% on Epi info and it gives 374 sample sizes.

4.5.2. Sample size determination for specific objective two(associated factor)

According to the literature reviewed chronic respiratory symptoms are associated with
behavioral factor, environmental factor, socio demographic and economic factor and
exposure to work place pollutant. Since there is limited study on fuel station workers,
study conducted among pharmaceutical factory workers, where there is chemical

exposure like solvents are there, where taken for sample size calculation.
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According to these study workers who have greater than five year of work experience
had odds of developing chronic respiratory symptoms about two times more likely than
those workers with work experience of one to five year with prevalence of 56.3% and
43.7% respectively and (AOR=1.86,95%C1=1.5-3.43) (38).

Based on this data sample size is calculated using double proportion formula and Epi

info.

n=Za2 +ZB) *@P1(1-P1)+P2(1-P2))

(P1-P2y

n= Sample size to be determined

P1=43.7% (proportion of chronic respiratory symptom among workers who have work

experience more than five year)

P2=56.3 %( proportion of chronic respiratory symptom among workers who have work

experience of between one and five year.

Za/2 = Level of statistical significance 1.96 at confidence level of 95% and
7 = Desired power of 80%=0.84

OR =1.8(to maximize sample size)

The sample size is equal to 394

4.5.3. Sample size determination for specific objective three (Measurement of

lung function reduction)

The sample size to measure pulmonary function reduction of fuel station and security
service giving agency workers determined by using mean difference formula.
According to study conducted in Agartala, India revealed the mean value of FVC
(L/sec) among study group is significantly (p=0.012) lower than control group which
were 3.070£0.558 and 3.418 +£0.523 respectively (39). Based on a study finding sample
size calculated using the following mean difference formula and checked using open

Epi version 3.

12



n = (Za?2 +ZBP(E,2 +57)

Where,

n = sample size

0= standard deviation of the

8,=0.523(control group)

characteristics

Za/2 = Level of statistical significance 1.96 at confidence level of 95% and

7P = Desired power of 80 % =0.84

d = mean difference (Mean 1 = 3.070 and Mean 2 = 3.418) = 0.348

n= (1.96+0.84)%(0.558°+0.523%)

(0.348)2

=38

(61=0.558(study group) and

Adding 10% for non-response rate it becomes 42 for each study subject and 84 of total

sample size

Table 1: Summary of sample size calculation of the study in Addis Ababa, Ethiopia,

2018/2019

Specific objectivel. To assess prevalence of chronic respiratory symptom

Variable Prevalence among | Prevalence among | sample size remark
exposed group non-exposed group
Phlegm 55.% 20% 374 By assuming OR
of 2
Specific objective 2. Assessment of associated factors
Factor Proportion among | Proportion ~ among | Samplesize | By  assuming
exposed non-exposed ORof 1.8
Work experience 56% 43.7 394
Specific objective 3. Measurement of lung function reductio
Parameter mean SD mean SD 84
FVC(L/se) 3.07 0.56 3.42 0.52
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The sample size for the study variable work experience gives maximum sample size
Therefore; the sample size for this study was three hundred ninety four(394);one hundred
ninety seven (197) workers was selected from gas stations (exposed) and one hundred
ninety seven (197) workers from security service giving agency. However, pulmonary
function test was done for 100 workers due to a shortage of resource (50 from fuel station

and 50 from security service giving agency workers).
4.6. Sampling procedure

In Addis Ababa city, more than twenty petrol distributing companies are there. Based
on number of gas stations and market share they had four companies named; Libya Oil
Ethiopia, Total Ethiopia, Yetababerut national petroleum and National Oil Company are
selected. The sample size of the study proportionally distributed to each the company’s
based on their number of workers they had after that gas stations was selected randomly
and all workers from the selected station those fulfill the inclusion criteria were assessed
for chronic respiratory symptoms and associated factor. Measurement of lung function
was made for fifty (50) workers from the selected stations. For the comparison group;
one security service giving agency was selected purposively and study participant was
selected by using systematic random sampling from the payroll list and assessed for
chronic respiratory symptoms and lung function.
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Petrol disributing com panies] 20)

l

Basedon having large number of gas station 4
companies wera selected| 10 station )

Total ExHiopia Maticnal&il Ethicpia YetebalbEerut Libiya oM Ethiopia

36 stations 25 stations 9 stations 34 stations
180 workers 125 works 45 works 170 works
From 14 stations From 9 s-tat'n:ln a7 From 3 £tation From 13 stations &5
BB workerswere workerswere 17 woarkers were workerswere
included included included included

Note :- From each company 38% of gas stations were randomly selected and included

in the study

» Each fuel station averagely has 5 petrol refueling workers.

Fandomly “Asefal egese Yetibelkana Yetsidat
Agelgilot “security service giving agetnicy selected

b d

Based on having large number of workers
hospitalsselected

FPaulos Hospital, Miinidlik Hospital and Easdesta
Hospital was selected and the sample size
proportionaly allocatted

Using svstematic sampling 197 worlcers selected
from pavroll list

Figure 2: Schematic presentation of sampling procedure for fuel station and security

service giving agency workers in Addis Ababa, Ethiopia, 2018/2019.
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4.7. Study variables

4.7.1. Outcome variable

e Chronic respiratory symptoms (cough, cough with sputum, shortness of breath,
wheeze, and chest pain)

e Pulmonary function parameters (FVC, FEV1and FEV1/FVC %)

4.7.2. EXxposure variable

e Duration of exposure

e Length of Working hours

e Past exposure to dust and petrol vapor

e Age, Sex, BMI, income, educational status

e Smoking habit

e Past respiratory illness

e Auvailability and usage of RPE

e Family history of respiratory illness
4.8. Data collection

Data collection method for respiratory health and associated factors

Data was collected by using questionnaire modified from British Medical Research
Council (BMRC) (40) . The questionnaire translated to Ambharic, retranslated back to
English to check its consistency with the original one. Three environmental health
personnel were involved in the data collection and two days training was given to them.
Brief explanation was given to the participant about the purpose of the study before the

interview administered for selected fuel station and security agency workers.
Checklist

An observational checklist was used to assess the availability and usage of respiratory

protective equipment’s (RPE).

Measurement of pulmonary function
Spirometer was used for determining pulmonary function parameters (FVC, FEV1and
FEV1/FVC %) in both fuel station and Security service giving agency workers. For data

collection trained nurse from halleluiah hospital was involved.
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Before performing the procedure the subjects was instructed to practice deep inspiration
and complete forceful expiration. 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 was performed in the sitting position and Testing was continue until
three acceptable tests (all green in the quality code box) and reproducibility criteria are
met (yellow values) or until the participant cannot or should not continue. While doing
this maneuver, flow and volume curves was inspected on the screen for detecting
whether subjects displayed enough effort during inspiration and expiration. Before
starting measurement, spirometer was calibrated by single calibration procedure daily

and double calibration weekly (41).
Anthropometric measurements

Weight was measured using a standardized electronic weighing machine, with the
subjects standing and wearing lighted clothes and height of the subjects measured with
portable field scales. Body mass index (BMI) of study subject was calculated on the ndd

medical technologies software.

4.9. Data management

At the time of data collection, the principal investigator and supervisor were checked
the questionnaire for completeness and consistencies. Preliminary editing by a field
supervisor on the same day as the interview to catch technical omissions, check
legibility of handwriting, and clarify responses that are logically or conceptually

inconsistent.

Collected data was interred in to Epi info version 7.2.and exported to excel sheet for

data cleaning frequency, sort and list were used for cleaning.

For lung function test needed variable from the soft-ware were manually sorted and
recorded on excel sheet after cleaning is made the data was exported to SPSS version 23

for analysis. The original data was stored for back up in a computer and flash disk.
Data analysis

For objective one (prevalence of chronic respiratory symptom) Descriptive statistics

was used to describe the study populations using frequency distribution, measure of
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central tendency and dispersion that was presented using tables and figures. The two
populations were compared by using student t-test and prevalence ratio.

For the second objective (associated factors) binary logistic regression was run to check
whether exposure variable is associated with outcome variable by determining the COR
and 95% CI . Variables which have an association with the outcome variable at p < 0.2
was entered into multivariate logistic regression to control the possible effect of
confounders and variables with p < 0.05 and AOR # 1 at 95% CI was considered as
significant exposure factors.

For the third objective (measurement of pulmonary function) Data of pulmonary
function tests was presented as the Mean + Standard deviation for each of the
parameter. The two groups were compared by using student t test and multiple linear
regressions on SPSS software version 23. Within group variability among study group
was seen by One-Way ANOVA analysis.

4.10. Data quality assurance

To assure data quality standardized questionnaire and trained environmental health
professional was involved in the data collection. Measuring instrument’s software,
observational check list and questionnaires was pre-tested and data collector’s and

respondent’s gap was identified and addressed carefully.

For, pulmonary function test (PFT) orientation was given to the study subjects to
prevent leak and early termination. Trained professional was involved from Hallelujah
Hospital and orientation also given before the data collection started. The apparatus was
calibrated daily before starting the procedure. Once the data collected, needed
information was exported to Excel sheet then it was handled in computer and flash disk
for safety. Analysis also performed by using SPSS version 23.

4.11. Operational definitions

Duration of exposure: -defined as the working hours of workers in their work place

per day.

Duration of employment: defined as worker’s work experience in the current work.
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Chronic respiratory symptom: The development of one or more of the symptom/s of
chronic cough, chronic phlegm, chronic wheezing, chronic shortness of breath and

chronic chest tightness which last/s at least three months in one year (28) .

Chronic respiratory disease:- respiratory disease like TB, chronic bronchitis, lung
cancer, and heart disease that could be developed before and identified by physicians
(28).

Chronic Cough:-Experience of a cough for most days of the week (>4 days) for at least

three months in one year (28).

Chronic phlegm/Cough with sputum production: It is sputum expectoration as much
as twice a day for most days of the week (>4 days) for at least three months in one year
(28).

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 (28).

Chronic wheezing:-a condition of causing a wheezy or whistling sound heard during

inhalation or exhalation (at least three months in a year) (28).
Chronic chest pain: - In the past one year, chest pain that kept off work (28).

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

smoke cigarettes every day or some days (42).
Ever smoker: -a person smoked at least 100 cigarettes in his entire life (42).

Passive smoker:-a person who never smoke cigarettes but live with smoker and

exposed to environmental tobacco smoke.

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

as possible following a maximum inspiration (43).

Forced expiratory volume in 1 sec (FEV1):- The volume of air exhaled during the

first second of the FVVC maneuver (43).

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 (43).
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4.12. Ethical consideration

Ethical clearance was taken from the School of Public Health, ethical review committee
and an official letter was written to Total Ethiopia, National Oil Company (NOC),
Yetebaberut Biherawi Petrolium (YBP) and Libiya Oil Ethiopia head offices.
Permission letter was obtained from the companies requesting facilitation to conduct a
research study and this official letter was approved and distributed to selected gas
stations managers and owners for information and co-operation. The aim and method
of the study and importance of their participation was clearly explained to each study
participant. The study participants who fulfill the criteria for the study and agreed to
participate was given Amharic written consent and signed before data collection starts.
Oral consent was obtained, if photo taking is needed.Issues of rights, privacy, and
confidentiality was ensured during data collection period. Confidentiality was kept by
assuring information will not be accessible to anyone except the research personnel.
Privacy was maintained by arranging a silent and comfortable place to the interviewer
and study participants. Participants had the right to participate or not and to withdraw at
any time when they feel discomfort. They did not get a direct benefit like money but
they become a beneficiary in the future from the policy development from such study.
For those who were found abnormal lung function test were advised to seek more

clinical diagnosis to health facilities.
Dissemination of results

The result of this study will be presented to Addis Ababa University, school of public
health and the copies will be given to Ethiopia petroleum distribution enterprise (EPDE)
as well as to the head office of the National Oil Company, Libya Oil Ethiopia, Total
Ethiopia and Yetebaberut Biherawi Petroleum. It will be given to Addis Ababa Trade
Biro, Biro of Labor and Social Affairs and Addis Ababa Food Medicine Health
Administration and Control Authority. The findings will also be disseminated via

publication.
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5. RESULTS

5.1. Socio-demographic characteristics of respondents

Three hundred ninety four workers were selected from different gas stations (197) and
“Asefa legesse” security service giving agency (197) workers to participate in the study.
Out of this 394 study participants 354(89.8) were male and 40(10.2) were female.

Mean age of fuel station workers (exposed group) were 34.47 with £ 8.2 standard
deviation and for security service giving agency workers (non-exposed group) were

32.33 with +£10.37 standard deviation and ranging from 19 to 60 years.

One hundred sixty (81.2%) of participants from fuel station had attained secondary and
above level of education and about 37(18.2%) had attained primary level of education
were as 67(34%) security service giving agency workers had attend secondary
education and above , 107(54.3%) had attend primary level and 23(11.7%) were can not
read and write. Fuel station workers had median monthly income of 1500 Birr were as
security workers had 2000Birr.

Majority of study participant from fuel station and security service giving agency
workers were married and orthodox with percentage of 61.4 and 59.9 and 87.3 and 51.8

respectively.

From three hundred ninety four study participant; 150 fuel station and 46 security
workers were cook food at their home. As shown in the figure 2, 51% of fuel station and
60% security workers were used bio fuel (charcoal, firewood, LPG, and kerosene) as

main source of energy.

There was a significant difference between fuel station and security service giving
agency participants in terms of marital status, educational status and cooking habit (p<
0.05). However, in terms sex, age, income, energy use and religion there were no
significant difference P>0.05 (Table 2).
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Table 2: Socio-demographic characteristics of fuel station and security service giving

agency workers, Addis Ababa, Ethiopia 2019

Variable

Gas
station(n=197)

Security service
giving agency
worker(N=197)

N (%) N (%)
Sex of respondent
Male 178 (90.4) 177 (89.8)
Female 19 (9.6) 20 (10.2)
Age
19-29 67 (34) 102 (51.8)
30-39 75(38.1) 47(23.9)
40-49 46(23.4) 32(16.2)
51-60 9(4.5) 16(8.1)
Mean +SD 34.4748.2 32.33£10.37
Marital status
Single 73(37.1) 70(35.5)
Married 121(61.4) 118(59.9)
Divorced 3(1.5) 9(4.5)
Religion
Orthodox 172(87.3) 102(51.8)
Muslim 17(8.6) 39(19.8)
Protestant 8(4.1) 56(28.4)
Educational status
Cannot read and write 0(0) 23(11.7)
Primary education 37(18.8) 107(54.3)
Secondary 112(56.9) 54(27.4)
education 48(24.3) 13(6.6)
Diploma and above
Monthly income
<=1500 109(55.3) 55(27.9)
1500-2000 34(17.3) 56(28.4)
>2000 54(27.4) 86(43.7)
Median 1500 2000
Energy use among
home cooker
Electric 73(48.7) 18(39.1)
Biofuel 77(51.3) 28(60.9)

P-value

0.87

0.06

0.001

0.25

0.001

0.55

0.26

Biofuel (charcoal, firewood, kerosene, LPG)
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5.2.Work related factors

From 394 fuel station and security service giving agency workers, 44.7% and 93.4%
had work experience of less than or equal to five year and 23.9% and 3.6% greater than
10 year respectively.54.8% of fuel station workers had less than or equal to 8 (eight)
working hour per day whereas majority of security service giving agency workers
(90.4%) had greater than 8 (eight) working hour per day and there difference were

statistically significant.

Majority of study participant both from fuel station and security service giving agency
workers had greater than five working days per week which is 89.8% and 84.8%

respectively and there difference were statistically not significant.

From fuel station workers there are 47(23.9%) workers who had past exposure to dust
and petrol vapour whereas among security workers there are 7(3.6%) workers and their

difference were statistically significant.

In terms of past respiratory illness there were 36 (18.3%) workers who had past
respiratory illness and among security service giving agency workers there were 7 (3.6).

there difference were statistically significant (Table 3).
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Table 3: work related factors of fuel station and security service giving agency workers
of Addis Ababa, Ethiopia 2019

Variable Gas station Security P-value

workers

Work experience

<=byear 88(44.7) 184(93.4) 0.001
5.1-10 62(31.5) 6(3)
>10.1 47(23.9) 7(3.6)
Working hour per day
<=8hr 108(54.8) 19(9.6) 0.001
>8hr 89(45.2) 178(90.4)
Working day per week
<=bday 20(10.2) 30(15.2) 0.13
>5day 177(89.8) 167(84.8)
Past exposure to dust and 47(23.9) 6(3) 0.001
petrol vapour
Past respiratory illness 36(18.3) 7(3.6) 0.001
OSH training 74(37.6

5.3. Behavioural factors

Ever cigarette smoker among fuel station and security service giving agency workers
were 30 (15.2%) and 17 (8.6%) respectively and the difference were statistically
significant. Whereas current smoker werel2 (6.1%) and 6 (3%) among fuel station and
security service giving agency participants respectively. The difference was not
statistically significant.

Large number of fuel station workers 150 (76.1) had Cooking habit than security
service giving agency workers 46 (23.4) and there difference were statistically

significant.

Using Respiratory protective devices were not common among fuel station workers.
There were only 3 (1.5%) of fuel station workers used. The main reasons mentioned by
the respondents for not using of RPE were not comfortable 118(59.9%), not available

46(23.4%), petrol vapour is not harmful 22(11.2%) and other reason like not allowed by
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the company is 8(4.1%). In terms of occupational and safety training 74(37.6) workers
were received the training through their respective companies (Table 4).

Table4: Behavioural factors of fuel station and security service giving agency workers
of Addis Ababa, Ethiopia 2019

Variable Gas station Security P-value
workers
Ever smoker 30(15.2) 17(8.6) 0.043
Current smoker 12(6.1) 6(3) 0.75
Passive smoker 9(4.6) 5(2.5) 0.278
Cooking food at home
Yes 150(76.1) 46(23.4) 0.001
No 47(23.9) 151(76.6)
Family history of 22(11.2) 14(7.1) 0.163
respiratory illness
PPE use 3(1.5)
Reason for not using
Not available 46(23.4)
Not comfortable 118(59.9)
Petrol is not harmful 22(11.2)
Other 8(4.1)

5.4.Prevalence of chronic respiratory symptoms

As shown in Table 5, the prevalence of at least one chronic respiratory symptom among
fuel station workers and control group were 48.7% and 24.4% respectively. After
adjusting factors that had significant difference between the two groups, the difference
in prevalence ration of respiratory symptoms were statistically significant for wheezing,
shortness of breath and at least one chronic respiratory symptom but it is not statistically
significant for chest pain, cough and cough with sputum.
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fuel station worker had 2.1 times higher risk of developing at least one respiratory
symptom than security service giving agency worker and it is statistically significant at
p value of <0.001.

Table 5 Prevalence of respiratory symptoms among fuel station and security service
giving agency workers of Addis Ababa, Ethiopia, 2019

Gas Security Prevalence ratio  p-value
Variable station(n=197) worker(n=197) at 95%ClI
Cough 39(19.8) 18(9.1) 1.54(0.73-3.27) 0.258
Cough with 25(12.7) 11(5.6) 1.58(0.6-4.143)  0.354
sputum
Wheezing 39(19.8) 16(8.1) 2.37(1.14-4.91) 0.021
Chest pain 15(7.6) 10(5.1) 1.16(0.45-2.97) 0.763
Shortness of 58(29.4) 35(17.8) 2.02(1.2-3.5) 0.01
breath
At least one 96(48.7) 48(24.4) 2.1(1.43-3.1) 0.0001
chronic
respiratory
symptom

ClI (confidence interval), while adjusting for marital status, educational level, cooking
habit, work experience, working hour per day, past exposure to dust and petrol vapour,
past respiratory illness, and ever smoker.

60

50

40

30

H gas station workers

20 -
m security workers
10

o I

T

cough cough with wheezing chest pain shortness of at least one
sputum breath chronic

respiratory
syptom

Figure 3: prevalence of chronic respiratory symptoms among fuel station and security
service giving agency workers
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5.5. Chronic respiratory symptoms and associated factors
5.5.1. Bivariate analysis

Age of participants, work experience, marital status, income, past history of respiratory
diseases, OSH training, cooking habit, ever smoker passive smoker, past exposure to
petrol vapour and dust and family history of chronic respiratory illness were associated
with chronic respiratory health symptoms in bivariate analysis (p <0.2) (Table 6,7,8 ).

Variables which have an association with the outcome variable at p < 0.2 were entered

into multivariate logistic regression to control the possible effect of confounders.
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Table 6:Bivariate analysis of socio demographic factors and chronic respiratory
symptoms among fuel station and security service giving agency workers in Addis
Ababa, Ethiopia, 2019 (N = 394)

A least one chronic

Variable respiratory symptom COR(95%Cl) p-value
yes no
Age:- 19-27 31 95 1
28-37 49 81 1.085(1.082-3.177) 0.025*
38-60 64 74 2.65(1.567- 4.483) 0.0001*
Sex
Male 132 223 1.33(0.653-2.718) 0.431
Female 12 27 1
Marital status
Married 97 142 1
Single 40 103 0.569(0.64-.889) 0.232
Divorced 7 5 2.049(0.632-6.645) 0.013

Educational status

Can’t read and write 7 16 1.212(0.479-3.067) 0.685
Primary 44 100 0.829(0.33-2.065) 0.687
Secondary 64 102 0.672(0.248-1.818) 0.433

Diploma and above 27 34 1
Religion
Orthodox 106 168 0.548(0.299-1.003) 0.051*
Muslim 18 38 0.826(0.347-1.680) 0.503
protestant 18 46 1
Income
<=1500 71 93 2.224(1.263-3.915) 0.108
1500-2000 23 67 1.528(1.827-2.650) 0.006*
>2000 50 90 1

Energy use
Electric 38 53 1
Biofuel 48 57 1.175(0.667-2.07) 0.578

Note: 1.00= reference, Cl- confidence interval, COR- crude odds ratio, hr.-hour, resp.-
respiratory, * -Variables which were included in the multivariable analysis, Biofuel

(coal, wood, and gas), p < 0.05
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Table7:Bivariate analysis of working environmental factors and chronic respiratory
symptoms among fuel station and security service giving agency workers in Addis
Ababa, Ethiopia, 2019 (N = 394)

A least one chronic

Variable respiratory symptom COR(95%Cl) p-value
Yes No
Work experience
<5 99 206 1
>5 45 44 2.128(1.317-3.438) 0.002*

Working hr. per day

<=8hr 58 69 1
>8hr 86 181 1.74(1.26-685) 0.013*
Past exposure
Yes 30 23 2.597(1.443-4.676) 0.001*
No 114 227 1
Past resp. illness
Yes 36 6 11.5(4.992-26.824) 0.000*
No 108 243 1
OSH training
Yes 31 43 1
No 113 207 1.321(0.789-2.212) 0.29
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Table 8: Bivariate analysis of behavioural factor and chronic respiratory symptoms
among fuel station and security service giving agency workers in Addis Ababa,
Ethiopia, 2019 (N = 394)

A least one chronic

Variable respiratory symptom COR(95%Cl) p-value
yes No
Ever smoker
Yes 22 25 1.623(0.878-2.998) 0.122*
No 122 225 1 1
Current smoker
Yes 9 9 1.231(0.379-4.0) 0.73
No 13 16 1
Passive smoker
Yes 10 4 4.59(01.412-14.91) 0.011*
No 134 246 1
RPE use
Yes 2 1 1
No 142 249 3.51(0.315-39.02) 0.307

Family history

Yes 21 15 2.675(1.331-5.373) 0.004*
No 123 235 1
Cooking habit
Yes 86 110 1.887(1.245-2.861) 0.003*
No 58 140 1
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5.5.2. Multivariable logistic regression analysis

After controlling the possible effects of confounders, three variables; past exposure to
dust and petrol vapour, past respiratory illness and passive smoker were became

statistically significant in the final model (p < 0.05).

Past exposure status to dust and petrol vapour of respondents were significantly
associated with development of at least one chronic respiratory symptom. The odds of
developing at least one chronic respiratory symptom among Study participant who
have past exposure to dust and petrol vapour were 2.41 times higher than study
participants who didn’t have past exposure(AOR = 2.41, 95% CI; 1.24 — 4.68, p = 0.01).

History of past respiratory disease among respondent also significantly associated with
development of at least one chronic respiratory symptom. Study participants who had
past respiratory illness have 9.5 times higher risk of developing chronic respiratory
symptom than study participants who don’t have history of past respiratory illness
(AOR =9.54, 95% ClI; (3.91-23.28), p < 0.001).

Study participants those are passive smokers (those who live with smokers) have higher
risk of developing chronic respiratory disease. The odds of developing at least one
chronic respiratory disease among passive smoker is 4.21 times higher than non-passive
smokers of study participant (AOR=4.21, 95%CI (1.19-14.86), P=0.026 (Table 9).
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Table 9: multivariate analysis of associated factors and chronic respiratory symptoms
among fuel station and security service giving agency workers in Addis Ababa, Ethiopia,

2019,(N = 394)

variable A least one chronic
respiratory symptom COR(95%Cl) AOR(95%CI) p-value
yes No
Age 19-27 31 95 1 1
28-37 49 81 1.854(1.082-3.177) 1.055(0.55-2.021) 0.21
39-60 64 74 2.650(1.567-4.483) 1.552(0.78 -3.09) 0.87
Marital status
Married 97 142 1 1 1
Single 40 103 0.57(0.64-0.889) 0.59(0.334 -1.04) 0.46
Divorced 7 5 2.049(0.632-695) 1.619(0.43-6.1) 0.07
Religion
Orthodox 106 168 0.55(0.30-1.00) 0.96(0.48-1.93) 0.92
Muslim 18 38 0.83(0.35-1.68) 0.98(0.39-2.44) 0.96
protestant 18 46 1 1
Income
<=1500 69 95 2.224(1.263-3.915) 1.618(0.84-3.12) 0.21
1500-2000 24 66 1.528(1.827-2.650) 1.516(0.79-2.90) 0.15
>2000 49 91 1 1
Work experience
<5 99 206 1 1
>5 45 44 2.128(1.317-3.438)1 1.97(0.668-2.147) 0.546
Working hr. per day
<=8hr 58 69 1.74(1.13-2.69) 1.49(0.86-2.6) 0.156
>8hr 86 181 1 1
Past exposure
Yes 30 23 2.6(1.44-4.67) 2.41(1.24 - 4.68) 0.010**
No 114 227 1 1
Past resp. illness
Yes 36 6 11.5(4.99-26.82) 9.54(3.91-23.28) 0.0001**
No 108 243 1 1
Ever smoker
Yes 22 25 1.62(0.88-2.99) 1.24(0.6 -2.56) 0.57
No 122 225 1 1
Passive smoker
Yes 10 4 4.59(01.41-14.9) 4.21(1.19-14.86) 0.026**
No 134 246 1 1
Family history
Yes 21 15 2.68(1.33-5.37) 1.78(0.766 -4.13) 0.18
No 123 235 1 1

Note: 1.00= reference, Cl- confidence interval, COR- crude odds ratio, AOR-

adjusted odds ratio,

hr.-hour,

statistically significant in the final model ( p < 0.05)
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5.6. Pulmonary function test

The independent sample t-test analysis showed that the mean score of pulmonary
function Parameters (FVC, FEV1, FEV1/FVC) in the fuel station workers were lower
than security service giving agency workers. By controlling age, weight, height and
BMI in the multiple linear regression model, the differences observed in the values were
statistically significant for FVC and FEV1 at p < 0.05. However, there was no
significant difference for the ratio of FEV1/FVC (Table 7).

Table 10: Comparison of pulmonary function parameters of fuel station and security
service giving agency workers of Addis Ababa, Ethiopia 2019

Parameters Fuel station workers(n=50) Security p-value
workers(n=50)

FVC 3.96+0.72 4.37+0.8 0.05

FEV1 3.3+0.64 3.69+0.77 0.032

FEV1/FVC 82.9+5.4 84.2+5.7 0.317

5.6.1.

Distribution of pulmonary function test with duration of employment

One way ANOVA result showed that as the time of exposure increases the mean value
of the lung function parameters (FVC, FEV1 and FEV1/FVC) decreases among fuel
station workers. The reduction in FEV1 parameter (2.96+0.58) is statistically
significant(P-value=0.028) among workers exposed for more than 10 year at p-value of
less than 0.05 compared with less duration of exposure.

Table 11: One Way ANOVA results distribution of pulmonary function tests in fifty
(50) fuel station workers by duration of exposure, Addis Ababa, Ethiopia 2019

parameter Duration of employment
1-5 year 6-10 >10 P -value
n=24 n=13 n=13
FVC 4.16+0.54 3.19+0.91 3.61+0.69 0.077
FEV1 3.51+0.47 3.19+0.81 2.96+0.58 0.028*
FEV1/FVC% 84.33+5.2 81.21+6.1 81.82+5.4 0.176
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Picturel: during performing of spirometer test at Bole NOC.
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6. Discussion

By controlling variables that showed significant difference between the two groups this
study identified at least one chronic respiratory symptom, wheezing and shortness of
breath among fuel station workers were significantly higher than the comparison but
there is no significant difference observed on prevalence of cough, cough with sputum
and chest pain. Past respiratory disease, past exposure to dust and petrol vapour and
passive smoking status were found associated factors for the development of at least one
chronic respiratory symptom. By controlling age, height and weight during analysis of
lung function parameters (FVC and FEV1) were found significantly reduced than

security service giving agency workers but not for the ration of FEV1/FVC.

This study showed that prevalence ratio of at least one chronic respiratory symptom(P-
0.0001), wheezing(P-0.021) and shortness of breath(P-0.01) were significantly higher
among fuel station workers but cough, cough with sputum and chest pain were not
significantly different compared to security service giving agency workers. This finding
was partially consistent with studies done in Dares’ Elam Tanzania which indicated
significantly higher prevalence of chronic respiratory symptoms like cough(P-0.0001),
cough with sputum(P-0.001), wheezing (0.0001) and shortness of breath(P-0.0001)
compared with control (37). The discrepancy may be in this study factors that had
significant difference between the two groups were controlled in the analysis. The
higher prevalence among exposed group might be, since utilization of RPE is only 3
(1.5%), exposure to petrol vapour which is known by causing irritation to mucus

membrane of the respiratory truck is high than security service giving agency workers.

In this study respondents those live with smokers (passive smokers) had significant
association towards development of at list one chronic respiratory symptom with risk
value of 4.21(95%CI: 1.19-14.86) it is consistent with the study conducted by
international epidemiological association on development of symptoms of obstructive
disease which showed exposure to environmental tobacco smoke have risk of
1.72(95%Cl:1.31-2.23) (44). This may be passive smokers are exposed to
environmental tobacco smoke which contain unfiltered smoke from end of cigarette
and smoke exhaled from the smoker which consist of toxic substance that can affect

respiratory truck and lead to development of chronic respiratory symptoms.
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Past respiratory illness also significantly associated with development of at least one
chronic respiratory symptom at p-value less than 0.05 and adjusted odds ratio of 9.54
(Cl 3.91-23.28). It is consistent with study conducted in Dejen town among cement
factory workers, workers who had previous chronic respiratory diseases experienced
chronic respiratory symptoms more likely than workers who were free from previous
chronic diseases (AOR = 7.79, 95 % CI = 2.02, 30.04) (28). This can be explained by
the fact that the previous respiratory disease might affect the normal function of the
respiratory system by causing airway obstruction and respiratory sensitization. This
alteration may lead to the development of chronic respiratory symptoms. Pre-existing
respiratory diseases may affect respiratory tract defence mechanism by causing

increased susceptibility to the occurrence of the symptoms.

In this study past exposure to dust and petrol vapour also associated with development
of at least one chronic respiratory symptom. Participants those had previous exposure to
dust and petrol vapour had AOR 2.41(95%CI; 1.238-4.68) time higher risk than non-
exposed group at p value of 0.01. This result is consistent with study finding among
pharmaceutical workers of Addis Ababa which showed that study participants those had
previous dust and chemical exposure have higher risk (COR 2.4 95% CI; 1.-4.68) and
(COR 2.24 95% CI;1.42-3.53) of developing respiratory symptoms than noon exposed
group respectively (38). This can be exposure to dust and petrol vapour may result in
occupational asthma and chronic obstructive pulmonary disease that may aggravate the

occurrence of respiratory symptoms.

The result of this study showed that, by controlling weight height and age, statistically
significant reduction were seen in the mean values of FEV1 and FVC at P value of
0.032and 0.05 respectively among fuel station workers as compared with security
service giving agency workers. However, the reduction in ratio of FEV1/ FVC were not
statistically significant, p>0.05.This study results were consistent with study conducted
in India among Kanchapuram population workers of fuel station (8). Also, the findings
of this study were consistent with study conducted in Agarta, India in terms of FVC
and FEV1 (39). However, in this study, FEV1/FVC were not significant, this might be
due to respondent’s bias specially some participants were not voluntary to tell their

exact age and observer variation during height and weight measurements.
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The result of this study showed that as the time of exposure increases the mean value of
the lung function parameters (FVC FEV1and FEV1/FVC) decreases among fuel station
workers. The reduction in FEV1 parameter (2.96+0.58) is statistically significant(P-
value=0.028) among workers exposed for more than 10 year at p-value of less than 0.05
compared with less duration of exposure. this result is consistent with the study
conducted in Amristar, India it shows statistical reduction of FEV1 when compared
lung function status of works in terms of their work experience (2). This reduction may
be due to increase exposure to petrol vapour as service year of fuel station works

increase.
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7. Strength and limitations of the study

7.1. Strength of the study

s This is the first study to assess the prevalence of chronic respiratory symptoms,
associated factors and lung function among fuel station workers in Ethiopia.

¢+ Spirometer measurement was conducted by trained professional. It gives an important
clue in terms of lung function parameters and it is free form participant induced bias.

¢+ Comparative study design is used.

7.2. Limitations of the study

¢ Participants recall bias on age, past respiratory illness and past dust and petrol vapour
and data collector’s observation error on measurement of height and weight may under
or overestimate the study result.

It was difficult to get exact much of the study subject for comparative group.
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8. CONCLUSION

Based on the finding of this study, it can be concluded that prevalence of chronic
respiratory symptoms were higher among fuel station workers than security service
giving agency workers. Past exposure to dust and petrol vapour, past respiratory illness
and passive smoker status, are the determinant factors for occurrence of chronic

respiratory symptoms.

The pulmonary function parameters FEV1 and FVC were decreased significantly
among fuel station works than security service giving agency workers. Chronic
exposure in petrol pump workers for more than 10 year revealed statistical significant
reduction on lung function parameter of FEV1. In general, the results of this study
concluded that fuel station workers have high risk of developing chronic respiratory
symptoms and reduction of lung function parameters than security service giving

agency workers.
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9. RECOMMEDATION

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

and improve the respiratory health of fuel station workers of Addis Ababa, Ethiopia.
For, petrol distributing company

To minimize workers exposure to petrol vapour it will be better if the refuelling activity
be self-serviced in the long run.

For fuel station owners

Pulmonary function test should be pre-employment check up to measure the degree of
lung function reduction.

Appropriate PPE especially respiratory protective devise should be regularly availed
and provided to the workers.

Training on occupational health and safety should be provided regularly
For fuel station workers
Workers should use provided RPE properly.

For Biro of Labour and Social Affairs and Addis Ababa Food, Medicine, Health

Administration and Control Authority

The City Bureau of Labour and Social Affairs should develop detailed rules and
regulation especially on occupational health and safety jointly with Addis Ababa food
medicine health administration and control authority.

There should be regular monitoring to ensure the implementation of these rules and

regulations.
For Ministry Of Trade

Before giving trade licence to the fuel station there should be prerequisite of
certification by MOLSA/FMHACA on occupational health and safety.

Finally farther longitudinal study should be conducted for the future to show strong
evidence on long term exposure of petrol and lung function reduction among fuel

station workers.
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ANNEXES

Annex I: participant Information sheet

My name is . | am working as a data collector for the study

conducted in this fuel station by Bezayit Girma who is studying for her 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: Assessment of lung function and prevalence of chronic respiratory
symptom among fuel station workers in Addis Ababa, Ethiopia

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 petrol vapor.

Procedure and duration: I will be assessing chronic respiratory symptoms by using
Questionnaires, pulmonary function by using Spirometer that needs your full
cooperation and this may take few 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
have invasive procedure and need collecting any samples. There would have no any
direct benefits for being study participant but indirectly the findings from this research
will be important for improving occupational health safety practice, information for the
gas stations 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, you can contact the
investigator.

Investigator: Bezayit Girma

Mob +251-911 39 16 02 Email:- bezayitgirma@gmail.com

Advisor: Dr. Abera Kumie, 0911882912

Addis Ababa University, school of public health
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Annex Il. Informed consent form
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 gas station.

In addition, I understand about how the data collection is proceeding and the time it
takes to complete the data collection. | 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 fuel station workers in Addis Ababa Ethiopia,
2018/19.

Data collection date:
100. Work place code
101. Status of workers fuel station worker = 1 federal police worker = 2

102. 1D number of subjects

Part I. Socio-demographic characteristics of respondents

s/no Question Response skip

103 Sex(observe) 1. Male 2. female

104 | What is your age in complete year | = ----------- year

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------------

107 | What was the highest level of | 1. Can’t read and write 2. Can read
education you attend? and write 3. Education grade----------

108 | How much is your average| --------- (complete in Ethiopia birr)
monthly income in Ethiopia birr?

Part Il Occupational history

S/no Question Response skip

201 | For how long have you been working in this Year and month---------
working area

202 | For how many working hour per day you
have been working in this working area. | -------------------- hour/day

203 | For how many working days per a week you |  ----------------- day/week
have been working in this working area.

204 | How long have you been working in fuel

station, summarizing all periods?
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205 | Have you ever worked in similar working l.yes 2.No
environment where there is petrol vapour or
in dusty environment before?
206 | If Q 205 answer is "Yes", for how long Work Service
have you worked in any of the following area year
types of work? 1.garage
(in years/months) 2.petrol
purifying
3.four
processing
4.coblestone
work
5.cement
factory
6. other
specify-----
207 Are you normally cooking food at home? l.yes 2.no If no go to 301
208 Where is cooking normally taking places in 1. Inside house
your home? open area 3. In the
kitchen
209 What type of energy source mostly do you 1. Charcoal
use for food preparation? 2. Fire wood
3. Kerosene

4.electricksity
5.LPG(liquefied
petroleum gas)
6 other

Part I11. Respiratory symptoms of respondents

I 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
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A cough: - Is experience of a cough for 4 days or more per a week for at least three consecu

months in one year.

tive

301 Do you usually have a cough? 1.Yes 2.No |If“No” go to 306
302 When do you usually have a 1.morning 2.day

cough? time 3.night

time

303 Do you usually cough for 4 days 1.Yes 2.No

or more per a week?
304 Do you usually cough for 3 1.Yes 2.No

consecutive months or more

during the year?
305 For how long have you had this| .. ... year

cough?

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
306 Do vyou usually cough with 1.Yes 2.No If nogo 310

sputum?
307 When do you usually have cough 1. morning

with sputum? 2. In the day time
3. At night

308 Do you wusually cough with 1.Yes 2.No

sputum for 4 or more days in a

week?
309 Do you cough with sputum on most 1.Yes 2.No

of days for as much as 3 consecutive

months or more in a year?

Wheezing Related Question

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

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

310

Do you have wheeze/whistling/

sound in your chest?

1. Yes 2. No

If “No” go to
313

47



311 When you have 1. In the morning.
wheeze/whistling/ sound in your 2. In the daytime
chest? 3. At night

More than one
answer is possible

312 For how long has this wheezy

sound persisted?

Breathlessness Related Question

Breathlessness:-is discomfort or difficulty to breath in different activity

313 Are you troubled with shortness of 1.Yes 2.No If No goto Q.N.
breath during hurrying or walking 317
uphill
314 Have you had trouble of 1.Yes 2.No
breathlessness while walking with a
person of the same age?
315 Do you have to stop for breath 1. Yes 2. No
when walking at your own pace on
the level ground
316 For how long have you been this
short of breath? | - (in year)
Chest pain Related Questions
317 In the past one year, have you 1.Yes 2.No If “No” go to
experienced any chest illness that Q.n.401
kept you off duty, or in bed?
318 If you get a cold, does it usually 1.Yes 2.No
go to your chest?
319 Did you produce phlegm with 1.Yes 2.No
any of these chest illnesses?
Part IV Past respiratory illness
S.no Questions Response skip
401 Have you experienced any 1.Yes 2.No If “No” go to
respiratory illness, which is Q.no.501

48




confirmed by a physician
before

402 Have you ever had any of the | 1.Asthma
following respiratory illness? 2.Tuberculosis (TB)
( Mention all you had ) 3.Chronic bronchitis
4. Emphysema

5. Lung cancer

6. Any other chest illness

Part V: Behavioral factors of workers

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.
Passive smoker:- a person who never smoke cigarettes but live with
smoker and exposed to environmental tobacco smoke.
501 Have you ever-smoke cigarette? 1. Yes 2. No If “no” go to
506
502 Do you smoke Cigarette Currently? 1.Yes 2.No
503 How many cigarette normally do you |  --------- ( number of
smoke per day cigarette per day)
504 how many days do you smoke per | — -------- days/week
week?
505 For how long have you been smoking? |  -------- year
506 Is there any person who smoke 1.Yes 2.No
cigarette in your home?
Part VI. Respiratory protective devices
S.no Questions Response Skip
601 | Do you usually wear respiratory 1.Yes 2.No If “ No”
protective devices while at go to 603
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work?

602 | Which of the following type of | 1. Mask respiratory
protective devices did you use? 2. Full face pieces respiratory
(choose all that you apply in your | 3. Breathing apparatus
working area) 4. others

603 If Q601 answer is "No “Select | 1. Not available

the most appropriate reasons for | 2. Not comfortable for work
not using 3. Not provided by institution
4. The petrol fume not harmful
5. Others specify
604 Do you ever have occupational 1.Yes2.No
health and safety training?

605 | Do you ever been supervised at 1.Yes2.No
work place on occupational safety
issues?

Part VIl family history of respiratory illness

701 | Either of your natural parents ever 1.Yes
told by a doctor that they had a 2. No
chronic lung condition?

702 Were either of your natural 1.Asthma

parents ever told by a doctor
that they
had a chronic lung condition

such as:

2.Tuberculosis (TB)
3.Chronic bronchitis
4. Emphysema
5. Lung cancer

6. Any other chest illness

Name of data collector:

Checked by (supervisor name):

signature

signature
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Annex. IV Observational checklist for PPE usage and workplace environment

s/no Questions Observation Comment
Yes No
701 Is respiratory protective equipment
available for each worker in the gas
station
702 Is respiratory protective equipment (RPE)
provided?
703 Is provided respiratory protective
equipment properly used?
704 Is there a written procedure for the
selection, use and maintenance of PPE?
Is personal protective utilized only when
705 it is not reasonably practicable to
eliminate or control the hazardous
substance or process?
706 Are the areas requiring PPE usage

properly identified by warning signs?
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Annex V. Information sheet (Amharic version)
PHIRIRI T AMBL PR

N B NAAEARY P T U PARD ANN RLACNE MG ARTN DAE PUNLFHAT
Mm& ALY F9RUCT NF PRUL-I°LS +T¢ PURT NHRT 9ICT9T e 10
RAAT@-9R 188 a9e P AM NTYAG AL+ET PAD+ILA ANAT Fo05 RINAP FFO-
HCe MGt NARALT AR 275A= 2UTT MmTH AMINLE +AF4 PAPHTT NASl
PIa™q AMMM FRAMRA ANLE ACH NHU MGt ATRATS PHaRZm. AU me+k
N NYeNT BT PaR+YE A ANAT FoIC INAPF T AN ATH L L)

1.ADG+HP+HIE MEP AMPTIAD-

2. ®AA HE NA®MPIR A+144NPT ATANAT LUID PACAT d™A FNNC PaM
L&HLUPTA: NALLHI® Ao TAR B2 IA=AN® PTUNLLM- ¢ NF AT PTRMA LA
1 N 30-45 L& 1@=:PIRFAMT ALE AT TPAMELRIE PHMNPT $6 AL 9P
RRNECTP: NG+ N PARTTE MBIR PAGR: 170 1Y NHHPPLI® MG+ N85
MLL NP NMNG NLHRT AL PAFR PAR+ILA ANAT FICT ATPhANAS
AMEMML T4 AN+POA LFLPA: NHeTILID APME JOCIRC aBALT NABPY
PIATIAA::

AT IR RUTT MGt ARALT NRLZ aR3NtS PHAPLR NARCA AhAT Fhedt
NEAM* FoIC AL PLAF@ ANTPP ATL.PRCT £484 N& ANNAU=NAHU PACH
+ATE ALY JPCIPC M, 10-:NHY JPCIRC A+E goT9° ALyt 976R 18%
R LMIR=NAHY NG+ A+EIRY AATRA+E PACH AONF 10 NDTFIC +0 0T
mPE NAPT MLI® +emTIS dRE AT hARNANN RLACAT M5 ALYIN hAE
PUNZHAN MT ALTN FIRUCT N&EAT DL MTT ASL1IOY NTN+HAD AELA
99Tt £ AN

DT AEE1-NHET 10T Nah NAN+251-911882912
NAN+251-911391602

ATNZ:-2/C ANG €T
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Annex V1. Informed consent (Amharic version)
PHIRIRY T ADPPL S

MG+T NMPNYLLM AhA NADTTF Ng ABLE +AMTEA: PHU MTF FATIIR PA+14.4N
FICTIT INAPFFOT MMGT MPRY +ZE8FAU:: N PIOALE AB/E NAYL AL
goygn Q 04% F8F PO PANTAGTARLEMY AT T+ YA NF ATLM M-A +4.8 FAU::

MYF@DIR AT PHIOANT AOLE QAL P+ OHMND 10 ATLH 9P NG+ ATRA+E,
£2% NAPTIN NTHI® ATRA+E ATLMATLE 11C 1T NHU MG TA+L, ANL TN
O@-$F M, a2/ PaNChTT MRLT NHU HEP ATLNG N&PTF aRNLT P U
NGt AMT ATLMTFA +LEFAU: NARFRID NHU BTF AL ATEA+E PHATaqy
LY NECTIR AZITMAL:

PHAF O LT P T ar e

ALEANAN ATCTECTN oo P Ve
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Annex VII. Amharic version questionnaire

PU ®MmL% N2011 9.9° PARN ANN 188 MLP AL+PTT Pa+T4A Ahd FICT
MYINAPF+OT ATDGF O+HIE ML P ja-::

PRGN ANN RLACAL MS ALTN DAL PANZ+AN MS FIRUCT NF

PA-PMELSP P+LLINT 7T

100. PN&NF0r NE

101.P+AFL B3 1188 MLP AL PAS 2.N188 HLL MNP PTIL NG

102. AL &

N&EARTE:- MUNGR Ui APNLCHF

+.% mPe goAR 2AG

103 P+AFLM P PILT? 1. AT2.08

104 AP At Y NON | AODF (-
AODF

105 | PINF Ui ATLT 1007 1. PAIN(F) 2. £IN(F)

3. +ALEt® PP 4,
P4 (T)

5. PaR+NF(N)

106 AL F IRy LIa-? 1.ACFANN 2. AHA TR
3.TCENFTT 4. N FAR

5. AANALIAG -
107 n&+g o PHNF+HAT (1. TINNG AP9E P T4
T9RUCT B8 2. MINNGAReE Py T4

3. PHIRUCH RLE -

108 AN OCYP N, NNC

9y PhA UPGA? | T (NATERLANC L1AE)
REA UAT PN Us
201 | AU NTAGNE Bl Nk AYE | —omeooeeee Nh®F G

qant AC+PA? NmC £9Ae
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202

AT NNENT PNE N a-nmp

Ne719°% PhANSGF £AGA? | ~7mmmmms
NAAT/N$T

203 | AU NRAGNE PG N OAM | —-------

NATRYE AT 7 2ALAT? (P NHT/NATPTT)
204 | NAMPAL 188 pe e(B+

MNP ATRY PUARODF AG? | =mmmmmmmmmmes NATF
205 DALY N&T N18E @LP IC 1. AP AD-PAL

+@ANLYT PAM- MRTITR (|2, 2. AAD-PIP

A0L&TY PAN ANNN, AR AC+D

PPN ?
206 |  AMPE ®MC 205 MANP APV |l ILE

NPT Ne+EMm P AGA AR (2. PI8E aydiNNLP SCE+

PRALH NCHm. 1NC? 3. N8 MSINNLP @AM

(A& NAL dPAN @B AM* (4. PhNAANEY NE-

£FAQ) 5. NAIPTF ML F -

6. AANA LTAG-----

207 | 9Pl AR AINAG. Y0 | TAP 2.0R2A9P @AM ALLAGD

PR, M a2 npy e mPe

&M 3012 HAK

208 | doANP AmPe 207 AP WY | 1. ANGF@AM

goe) PR AGNT N P M2 2. R NETNF AL

3. hAT @A

209 | 9PN PAPNNAT 9P| 1.NAA 2. ATenm3. JH

Na@Mme$Ie 1@, ?

LOARATLN YRAS.PAATLC
I
6 AANA BOIAG——————————-

NEA NNTF:-PA+144N NCEYT FPARTTT P+HaAPADE D PR PF
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301 ANHE®-1H PAAPFA? 1. AP 2. APNATI® @Al ANLAATTS NPT
L+ *MC 306 £A4
302 ag aF j@ ANHTET 16 (1. MPT 2.$7 AL 3. M
Pam.PhAet?
303 |  ANHE® 1H NATRYE 4 @7  LAP 2. APMEYD
MLI° NHNAL PAAPFA?
304 | ANHE® 1H A+hFF2 3| 1LAP 2. APM&9P
@CTNH  NABN 1  hdoH
ANEPT PO-$A?
305| ReU AAAPT PR Qaoot | Qe
INENPE
AhJ 2ANTT AA N+aeAht
306 |  ANHE® 1H AhF PANF | AP 2PANAID PANEID A mLemPe
A4 INCNPF? 310 A4
307 | NANHF@ aoF @F ja- (1. MPF 2. ¢7 3.9 NATE  NAZ  dPAR
AR PANT AA PANT? a@AMD &FAA
308 | ANHF® 1H 4 $7 MEID AP 2 PANEID
nH  NAE  NA9RYE
ANFLANTAA TNZNPTH?
309 NAO®F  ATLHU  ARYTT | AP 2PANEIR
ARFPANT AA NANHE D
$5F Athre AN OC
INZNPH?
P Ths4F £9°6 N+acAh+
310 nest PaINL4F MR | AP 2PANTIR PANEIChADE
P&t £9P0 PATIN M Pe 313 LAG
mL?
311 nNest PaRINL&F mEIR |1 MPT2.¢73. AAT nNATE  NAL
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Pa94emt 298 AN M
Pam,ATMMADE j(0.? BFAA
312 P&t MATDTN BARG | e AP+
gey PRA 9D PI1P+?
140 MMCT N+Ah+
313 PLE ML AR MRI® tid- | 1L AP 2. APDLATD Y ZOVACT LI e
A F140 PP FA? DL P 317LAG
314 O AF NP 3RFTP | 1LAP2. APHLAIR
AC A28 F14N PMC
Nt LATHP A ?
315 NANP &M1t T8 AR | LAP 2.APMLAT
(L(-0P8. P40 aDk/m
TOIC AIHAOPF PM-PA?
316 TI4R  WMC hBLPT
goY PRA QE P1PRF? | mmmmmmmmmmmmmmoos AODF
PLZT Yamgny N+ar AN+
316 | NALD A& AMF OAMD | 1AP 2 AAQPID AADEID N M,
Nest yange goRYeRt N TP 401 £A4
$Ct+@m (HA+Mm) POLPA?
317 | NANHE @ AP HSH 1. AP 2. ARRENTYFGD
N IAMNF 10 PLLT Yaoge
PATPFA?
318 | PRt yma™  khg  RCF | 1LAP 2.AP@-$ID
PM.Pe\?
N&A hé-F:- NHLU NET PINZ AR 9o e+amANE: B PEPF
401 | NUNG® P+ZI7M PAP+YLA (1. AP 2. PATD PANFID niv
yagRINZNPF? LD PE 501 LAS
402 | NtHCHGF UaeqeF @pm | 1 ARYD

57




PTPEY FAP@. INC?

2.207N1PCA(LNMN)

3. P8P PFCC ®NAT

(P& NEYhLTN)

4. ®+74 N PR PM-h

PATIN NA S

5.847NNINC

6. AA A27FT PLZT ANNN,
yargn hA £men

NEAAINT - PASSCHENJIC P+LPH B PRPT

501 | NUEM+P AJe heeADL | 1 AP2 AADSID AADEIR NA M,
PPA? T P% 506 LA
502 | NAU-+ 1t I PeAA? |1 AP 2. AAGMNYD
503 | NeT N7+ NIE LennA? —(L 2T
504 | A+ NYF ¢ ABS | o ($W/NATRIR)
LA?
505 | A9®Y PUA 900 Y, A8 | (NYae)
Pevy(rt?
506 | NN% AT AJLPTLPFN 1. AP 2.PAD
AD AAY?
h&ANENT: - e+ 1A hhA h8IahAhP AP
601 | Nh¢- AL PNT% aehAng | 1. AP2 AANNTR AANNIR A ME
AN 2ANAA? T P% 603 LAS
602 | haan+AT @AR PHFMT | 1 PAR/AE IR MALT
amNANP & MeamA? 2. 694 (PATAPALT)
(NATE NAL ARAN £FAQ) 3.PAPC ML P ARALP
LAANASMSA____
603 | PN19%  dohAhf AN 1.60:4-0 NAAA
PRRANANF geNYe+ | 2. ACPANN NAGRRDF
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gR ey m.? 3.NTNLP NF NATIR DL
4. OTHCA 1T 18 NAALY
5.AA NA Bepin______
604 | g BUMTF  NAMS | 1L AP 2 AADALHgD
MNLPA?
605 | NN¢- BUTIT MT 180T AL | 1LAP2 APMPID
AttAT  £J& +LeCINT
LaPa\?
N&EA NN PN+AN PA+%3L A AhA NA S F4hT N+anAh+
701 NOAE AT ANT | 1LAP2 APMEYD AP@-&9D  Np
AYBFa- nyhge T PO PG
P+cIIm  P®P  PATIN
Feorc AT8ANFO-
HIICATA POrPA?
702 | N+HZHSF PP AN NAS (1. 1. ARGR
@A™ NYNITR ADART (2. 2.PATNISCA(EN)
PH172@- Bk §O-? 3. 3.P%P PR ®NAT
4. (PP NCThLAN)
5. 4. @o+4 N PaRPa-h
6. PAYN NASH
7. 5.847%N0 G
8. 6. AA ARYF PLZT  AMNN
Uange A Emen
ay & ANAN@NATPH IR
&C
PLIIM@®  (-HCABHC  N9P &CT
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Annex IX: principal investigators curriculum vitae

Bezayit Girma Abay

Telephone 0911391602

E-mail: bezayitgirma@gmail.com

Name:

Sex:
Date of Birth:
Place of Birth:
Marital Status:
Nationality:

Address:

2017-upto date

2006-2008 G.C

2001-2005 G.C

) eatle ::1993-2000G.C

Bezayit Girma
Female
Jan 30, 1986
Girawa town, East Hararge zone, Ethiopia
Married
Ethiopian

Sub city- Bole, woreda -03, H/No-676

MPH with specialty of Environmental and
Occupational Health candidate at Addis

University

BSC degree in Environmental health from

University

Secondary education, at Girawa High School

primary education, at Girawa Primary School

Since 2009 up to 2010 G.C - As an Environmental health officer at

Minilik 1l Hospital under Addis Ababa City Administration Health
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Duties and Responsibilities

Responsible for controlling and managing the overall environmental health &

hygiene promotion activities in the hospital.
Draw the annual physical and financial action plan of the Department.

Manage the overall waste disposal system of the compound starting from waste
generation point to final disposal.

Regulate safety of drinking water in the compound including water sample taking

every quarter for laboratory analysis.

Make a report for the public emergency disease to regional health biro, daily and

weekly base.
Control safety of food which is served for patient and staff on duty.
Insure medical checkup for food handlers every six month.

Insure the availability of the required personal protective equipment in each

department for each worker.

Conduct assessment on utilization and availability of PPE and based on
assessment result setting purchasing plan for required PPE material.

Give training on infection prevention and personal safety for food handler,

cleaner, laundry workers and porter.

Perform other duties as assigned by the medical director

2010 up to 2012 G.C As disease prevention and health promotion core
process leader at Minilik second hospital under Addis Ababa City Administration
Health Biro
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Duties and Responsibilities
Draw the annual physical and financial action plan of the core process.

Participate as member of the hospital management committee, representing the

core process.
Coordinate and chair the infection prevention committee.

Participate in different committees like hospital reform committee, BPR(business
processing and reengineering) and BSC(balanced score card) implementing

committee.

Conduct supportive supervision for the departments under the core process,
HIV clinic, TB clinic, VCT (volunteer counseling and testing) service and
environmental health department.

Monitor and evaluate disease prevention and health promotion activities.
Perform other duties as assigned by the medical director.

| have also organized and lead the team for epidemic AWD(acute watery

Diarrhea) treatment site at the hospital in 2010.

Since 2012-september 2017 as food and drinking establishment, industry and
health related organization inspection and competency certification officer in
Addis  Ababa food medicine and health administration control
authority(AAFMHACA)

Duties and Responsibilities

Draw the annual physical and financial action plan of the department and prepare

activity report quarterly

Develop standard for food and drinking establishment ,industry and health related

organization

Conduct inspection on food and drinking establishment, industry and health

related organization and give competency certificate based on the standards
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Collect samples of drinking water and food staff from food and drinking

establishment for farther laboratory analysis

Perform other duties as assigned by the Addis Ababa food and drinking
establishment, industry and health related organizations controlling and
competency certification core process leader.

Language Speaking Writing Listening Reading

Amharic Excellent Excellent Excellent

Excellent
English v.good Excellent Excellent

= Excellent
Oromifa Excellent Excellent Excellent

o Excellent

e Training on acute flaccid paralysis AFP measles, neonatal tetanus (NNT) and
integrated disease surveillance (IDS) from novenber29-decenber02/2010
organized by Addis Ababa Health Bureau in collaboration with WHO .

e Training on basic managerial skill from march8-19/2010 at Ethiopia
management institute.

e Computer Literate — Basic Computer skill of Microsoft office packages
(work, Excel, Access) from CPU training center.

e Training on programmatic management of MDR-TB from September 05-
09/2011organised by regional health bureau in collaboration with Johns
Hopkins university/TSEHAL.

e Training on environmental audit from march11-14/2009 organized by
Addis Ababa city administration environmental protection authority in
collaboration with U.N. habitat.

e Training on STI/PEP from decenber3l-january2/201lorganized by
regional health bureau in collaboration with Johns Hopkins
university/TSEHAI.

e training on Scientific writing from December 3-7/2018 organized by Addis

Ababa university
e | do have driving license
Dr.kassahun Adem :-Medical director and internist at Minilik Il
Hospital Email- kasshun_adem@yahoo.com tel.0911684451
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Mr.Taddesse Wordofa:- Department of Food and Drinking
Establishment,

Health Relate Institute and Industry Licensing leader at Addis Ababa

FMHACA. Tel.0913789524

M r. Getachew Woreti general director of Addis Ababa Food,

Medicine,

Health, Administration and Control Authority.Tel.0911691162
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