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Abstract

Background: - In manufacturing industries, workplace injuries and property damages were
highly significant and becoming bigger than before in developing countries. Body of pieces of
evidence showed that injuries are common among workers involved in the glass manufacturing
industry; cuts, burns are the common one, however, there is insufficient evidence on the
magnitude and associated predictors in Ethiopia. Thus, the study aimed to assess the prevalence
of occupational injuries and associated factors among glass factory workers in Addis Ababa,
Ethiopia, 2018/20109.

Methods: - Institutional based cross-sectional study was conducted from April to May, 2019, on
363 randomly selected workers after stratified by working department. A structured questionnaire
and observational checklists were used to collect the data. The collected data were entered into
Epi-data 3.1 software and transported to SPSS version 23.0 software for analyses. Bivariate
logistic regression was used to identify candidate variables and multivariate logistic regression
was employed to identify independent predictors of occupational injuries and to control
confounders.

Results: The overall occupational injury rate was 58.3% workers per year. Twenty-one (11.1%)
injured workers were hospitalized. A total of 254 workdays were lost, being 2.54 days lost on
average per an injured worker. Service duration of five years or less in the present job
[AOR=5.052, 95% CI: (1.886-13.535)], absence of health and safety information [AOR: 2.371,
95% CI: (1.375- 3.955)], sleeping disorder [AOR: 3.073, 95% CI: (1.535- 6.153)] and use of
personal protective devices [AOR: 6.506, 95% CI: (2.645- 16.000] were significant factors to
occupational injuries in glass factories. Work section of forming [AOR: 14.04, 95% CI. (4.268-
46.179)] was also another factor positively affecting injuries.

Conclusion: working section, work experience in the present job, health and safety information,
sleeping disorder and absence of protective devices increases the risk of occupational injuries.
Ongoing health and safety information and/or training, periodic supervision, and occupational
health and safety services should be emphasized to promote the health and safety conditions of
the worker. Thus more attention should be given to these industries to improve occupational
safety measures and a safe working environment and promoting health and safety for their

workers.

Key Words: -occupational injury, prevalence, associated factors, glass factory, Addis Ababa
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1. Introduction

1.1. Background

Glass has a large variety of end-products, such as architectural glass in the form of home glass
windows and glass doors, and non-architectural glass used for decoration, such as glass tables, or
containers such as glass bottles (1). Glass, even though it is an extremely important material,
which is used in the form of glass bottles, cookware, containers, and building or decorative
materials, has the potential to be very harmful. Throughout history, it has been associated with
danger and potential eye injuries from broken glass and flying glass particles are a common risk
factor in glass manufacturing, burn, and severe cutting injuries that can arise if flat glass breaks
during handling (2).

According to Labor Proclamation No. 377/2003 of Ethiopia, "Occupational injury" means any
organic injury or functional disorder sustained by a worker as a result of any cause extraneous to
the injured worker or any effort he makes during or in connection with the performance of his
work and includes:- any injury sustained by a worker while carrying out the employer's order,
even away from the workplace or outside his normal hours of work, and before or after his work
or during any interruption of work if he is present in the workplace or the premises of the
undertaking because of his duties in connection with his work; Any injury sustained by a worker
while he is proceeding to or from place of work in a transport service vehicle provided by the
undertaking which is available for the common use of its workers or in a vehicle hired and
expressly destined by the undertaking for the same purpose, and as a result of an action of the

employer or a third party during the performance of his work (3).

The consequences of occupational injuries and diseases, and major industrial disasters have long
been causing concern at all levels from the individual workplace to the wider community and
international level. Measures and strategies designed to prevent, control, reduce or eliminate
occupational hazards and risks have been developed and applied continuously over the years to
keep pace with technological and economic changes (4).

Ethiopia’s Growth and Transformation Plan (GTP) seeks to transform the economy from a
predominantly agrarian to a modern and industrialized economy with the goal to become a
manufacturing powerhouse. Growth in the industrial sector is essential for sustained long-term
growth and job creation (5). However, rapid economic development has brought changes in

workplaces especially in developing countries, including Ethiopia (6). Yet, despite continuous if
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slow improvements, occupational accidents, and diseases are still too frequent and their cost in
terms of human suffering and economic burden continues to be significant (4).

Globally, the International Labour Organization (ILO) estimates that around 4 percent of the
world’s Gross Domestic Product (GDP), or about US $2.8 trillion is lost annually in direct and
indirect costs owing to occupational accidents and work-related diseases (7,8). This loss is 4 times
higher for developing countries than that of industrialized countries (7). Ethiopian ministry of
labour and social affairs (MOLSA) report in 2014/2015 showed that from 5135 work-related
accidents 12,612 days and 2,195,960.74 ETB costs were lost due to work-related accidents
regardless of its poor reporting culture and availability of data accuracy (9).

Due focus is not given for injuries prevention and had low commitment levels along with
occupational health in developing countries, including Ethiopia (10). Thus more attention should
be given by the owners of both small and large scale industries to improve occupational safety

measures and safe working environments (6,11-14).
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1.2. Statement of the problem

In manufacturing industries, many employees suffer from workplace injuries and property
damage which resulted in an economic crisis (15). Different industries are increasing in Ethiopia,
of which glass factory is one of the industries grouped under manufacturing industries by the
ministry of the industry with code 03 (5,9). The health hazards of glass factories have been
enlisted in the ILO encyclopedia and other studies. Studies conducted in India showed that
injuries are common in glass factory workers i.e. cuts, burns, etc with a higher prevalence of 54%
(16,17). The International Labour Office report published in 2015 says that the incident rate of
injury/ illness per 10,000 full-time workers in glass manufactures is high compared to all other
private manufacturers, 118.9 and 102.6 respectively in number for the year 2012 in United State
(18). Studies conducted in Ethiopia showed that occupational injury in manufacturing industries
was highly significant (6,11,12).

Occupational Safety and Health issue are indirectly positively addressed by the Government
policy. However, currently, the implementation of legislation, infrastructure skills and capacity in
Ethiopia are limited (19). In emerging economies, workplace safety and health have been
overlooked in their industrial development policy and strategies. They are mostly focused on the
production volume or profit undermining the latent effect of a dissatisfactory working
environment. For instance, in Ethiopia, no workplace safety and health-related stringent policy
were standing alone for the manufacturing industries (15).

Hence, the Ministry of Labour and Social Affairs (MOLSA) of Ethiopia did not address well the
prevention of occupational health and safety issues of workers in glass and bottle factories and
others (15,20). There is no clear strategy developed to prevent glassworkers from occupational
injuries. The prevalence of occupational injury and associated factors is not determined among
glass manufacturing factory workers in Ethiopian; even if, different studies indicated that there is
a high prevalence of occupational injury in this manufacturing industry. Promotion of
occupational health and the prevention of injury require reliable, detailed information and
adequate knowledge about where hazardous exposures create problems, and in which ways
workers are exposed to occupational injuries (14,20). This assessment, therefore, is designed to
fill the gap by identifying the prevalence of occupational injuries and its associated factors among

workers in glass manufacturing factories in Addis Ababa, Ethiopia.
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1.3. Significance and Rationale of the study
At present many people are working under unsafe conditions, particularly in developing countries
including Ethiopia, which pose injury and death. Besides, the economic costs of occupational
injuries are also responsible for more lost time from work, decrease working years of life and
reduce the productivity of the individual and the society at large. Information on occupational
health and safety services helps raise awareness at all level and make the problem of injuries more
visible to policymakers and managers (14,20). Evidence-based occupational health and safety
services are essential in Ethiopia. However, in Ethiopia, there is no systematized recording and
reporting of occupational injuries. Data on the injury at the national level is also inadequate. In
general, the assessment made on occupational injuries among glass and bottle factory workers is
useful in the development and suggestions of injury prevention strategy so that morbidity,
disability, and death among workers due to occupational injury are minimized and promote
production opportunity. Besides, it can also serve as baseline information to undertake studies on

similar settings because no studies did till now on glass factories in Ethiopia.
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2. LITERATURE REVIEW

2.1. The burden of occupational injuries
Globally there were 380,500 deaths, an increase of 8% in 2014 compared to 2010. It is also
estimated that every day more than 7,500 people die; 1,000 from occupational accidents and
6,500 from work-related diseases. This work-related mortality accounted for 5% of the global
total deaths. The number of non-fatal occupational accidents was estimated to be 374 million. The
new global estimate of the economic cost of work-related fatal and non-fatal injuries and illnesses
amounts to 3.94 percent of the world’s GDP (8).

Published evidence in India showed that the prevalence of injury in workers of the glass factory
was more than subjects in a comparison group. The study indicated that 239 (90.9%) workers had
work-related injuries sustained in a year and the comparison group, was 66 (25.1%), the
difference was found to be statistically significant (21). Another study in this country on the
magnitude of injuries in glass bottle manufacturing plants found that 347 injuries among 341
glass workers followed for one year (17). The rate for all injuries in each of the glass industries in
the united kingdom is higher than the overall rate for “manufacturing” and higher than the

combined rate for all industries (18)

Worldwide, Weak occupational health and safety services every year causes for 274 million
work-related injuries and illness, 2.4 million work-related deaths, and 380,500 were due to
occupational accidents (8). According to reports of MOLSA of Ethiopia by year 2014/2015,
among 5135 work-related accidents, 5092(99.16%) of the accidents were non-fatal work-related
accidents. From this total (5135) work-related accidents manufacturing industry (code 03)
accounted the highest number 2886 (56.2%) of which 2878 (56% from the total) were non-fatal
work-related accidents and 8 of them were fatal accidents from 43 total fatal accidents, which is

the highest number next to construction industry (code 05) with 20 fatalities (9).

In Ethiopia, the fatal occupational accident rate is 5,596 per year with a fatality rate of
21.5/100,000 workers and an accident rate of 16,426/100,000 workers regardless of its poor
reporting culture and availability of data accuracy (15).

2.2.Body part affected
A study done in India on the magnitude of injuries in glass bottle manufacturing plant showed
that cuts and laceration 50.1%, injuries to eye 30%, sprains 8% and burns 7.1% were the major
types of occupational injury (17). Another study conducted in India found that cuts 59.3% in
workers and burns 27.7% as a direct effect of heat exposure were the commonest occupational
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injury (16). Findings of a study done among small and medium industry workers in Bahir Dar,
Ethiopia demonstrated that abrasions 42.6%, cuts 23.2% and burns 14.5% were the commonest
occupational injury types (13). In most studies, abrasions, cuts, burns, puncture, and fracture

were common injury types among manufacturing industrial workers (11).

A follow up of glassworkers in India demonstrated that injuries to the hand and wrist accounted
for more than 40% of the overall injuries (17). Similarly, another study revealed that most
commonly affected body parts were upper extremities (53.7 %) and the second most common
region involved in injury was lower extremities (15.3%) (22). The Ethiopian ministry of labour
and social affairs (MOLSA) 2014/2015 also reported that most of the accidents were located in
lower and upper parts of the body which is 15.8% and 15.2% respectively (9). A study done in
Bahir Dar among small and medium industry workers reported that the most commonly affected
body parts due to work-related injuries were fingers 38.7%, hands 22.3%, legs 14.6% and eyes
7.4% (13). A study done in Ethiopia among cement factory workers reported that hands 21.2%,
lower leg 19.2%, fingers 17.3% and eyes 13.5% were the most commonly affected body parts due

to work-related injuries (6).

2.3. Determinants of occupational injury
A study done in France indicated that environmental hazards were implicated in 24.7%, technical
dysfunctions in 16.0%, lack of work organization in 13.7%, lack of know-how in 17.6%, lack of
job knowledge in 5.2%, and the other human factors in 31.9% of occupational injuries (23).

Different studies in Ethiopia indicated that Socio-demographic, socio-economic, personal work

behavior and the working environment are found to contribute to the injuries (6,10-13,24).

2.3.1. Socio-demographic variables

Reports of MOLSA showed that even if most of the accidents 2856(55.62%) victim age category
doesn’t stated from the source, among the stated one the age from 19-24 years old were accounted
536(10.44%) the highest followed by the age from 25 — 29 years which was 519(10.1%) and the
least number of accidents occurred in the age category above 54 years old which was 53(1.03%)
9).

Some study conducted at different places showed that sex (11,13,14,22,25,26), age
(11,14,17,22,26,27), educational status (6,12,22,26), marital status (12,26,28), job category
(6,13,26), monthly salary (6,17), work experience (10,12,14,17,26,28) were the major socio-
demographic determinants of occupational injury with significant association. On the other hand
age (6,10,12,13,28), sex (6,12,14,17,28,29), marital status (6,11,12,17,25,27,29), educational
status (11,13,14,17,25,27-29), religion (6,11,25), job category (14,25,29), monthly salary
6|Page



(11,12,14,25,27-29), work experience (6,12-14,17,25,27,29) did not show a significant

association with occupational injury occurrence in some studies.

2.3.2. Work environment factors

Among different studies conducted work environment determinant variables, workplace
supervision (25,26), working hour per week (12-14,25,28), health and safety training (14,25—
28,30), manual handling of very heavy objects (12), maintenance of machine (12), work
department (14), work shift (22) had showed significant association with the prevalence of
occupational injuries. While some of the studies indicated that health and safety training
(10,12,13,29), working hours per week (6,10,27), workplace supervision (6,12,28,29), work
department (11,12) were not associated with occupational injury.

Follow up of 75 glass bottle manufacturing plant workers in India reveals that out of 96 total
injuries most of the injuries were due to contact with glass 34.4%, machines 28.1% and metal
16.6%, welding sparks 6.3%, etc (17). Studies done in Ethiopia indicated that there were different
causes of occupational injury (12). Findings of a study done among construction workers in
southwestern Ethiopia demonstrated that major object injuries were due to sharps, and a strike by
movable objects, falling from heights and falling from the same level were the most frequent
causes of occupational injury (29). According to a study done among workers of small and
medium industries in Bahir Dar, it was indicated that machine 29.5%, electricity 28.9% and hand
tools 11.6% were the commonest cause of injury (13). Another study conducted among cement
factory workers in Ethiopia demonstrated that machine 48.1%, splintering objects 19.2%, falls
19.2%, hot substances 17.3%, hit by falling objects 17.3% were the dominant cause of
occupational injury from 52 total injuries (6).

Unsafe conditions such as machinery and equipment accounted for a significant proportion of
accidents in Ethiopia. Human error also contributes to a considerable number of accidents.
Exposure to chemicals, being struck by falling objects, heavy lifting, unguarded machinery, and
slippery floors and uneven surfaces are some of the main causes of accidents in Ethiopian
workplaces (31). Ethiopian ministry of labour and social affairs (MOLSA) 2014/2015 report
indicated that from 5135 work-related accidents hand tools 7.65%, machine 6.75%, falling and
slipping 5.4%, mishandling 5.3% were the frequent cause of occupational injury in all industries.
This report again showed that in manufacturing industry from 2886 accidents machine accounts
8.9%, mishandling 7.6%, transportation 5.4%, collision 4.7%, worker’s fault 4.2% were the
commonest cause of injury even if more than half of cause of the accident was not stated (50.4 %)

(9).
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2.3.3. Behavioral determinants /human factors
From behavioral determinants, sleeping disorder (11,12,14), job stress (11), no PPE use
(10,14,25,28,30), chat chewing (10), alcohol use (14,27), Job satisfaction (14) were factors
associated with occupational injury in a study done in Ethiopia and some other countries.
However, in some studies behavioral determinant variables such as alcohol drinking
(6,10,12,17,29), chat chewing (6,11,12,14,28), cigarette smoking (6,10-12,14,17,29), sleeping
disorder (6,10,29), job dissatisfaction (6,12,14,29), personal protective equipment (PPE) use

(6,12,14,17,27) did not show a significant association with occupational injury.

There are great discrepancies in the previous works of literature explained above about the
associated factors of occupational injuries in different industry sectors. Besides, there is no study
conducted on the prevalence and associated factors of occupational injury in a glass factory.
Occupational health and safety affect not only the worker but also his/her family, the employers
and the community in large. The type, magnitude, and depth of injury are likely to bring
significant changes in productivity and affect expenses through medical and compensation costs.
Therefore, it is important to know the prevalence and determinants of occupational injuries

among glass factory workers.

2.4. Conceptual framework
This framework was developed based on the existing literature review on injury and related
factors. The framework will be used to develop study tools and designing methods. The study
outcome is injury, while the exposure variables in concern are Socio-demographic factors, Work

environment factors, Behavioral factors as shown in figure 1.
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A 4

Socio-demographic factors

Sex of workers

Age of workers
Religion

Level of education
Marital status

Monthly income

Total Work experience
Work experience in the
present job

A

A 4

Work environment factors

Working section
Occupational health &
safety training

Hours worked per week
Excessive heat

Work place supervision
Shift rotation

OSH information

| Occupational injury

A 4

v

Behavioral factors

Alcohol drink
Smoking habit
Chat chewing
Sleeping disorder
Job satisfaction
Job stress

Use of PPE

Figure 1: Conceptual framework for the study of the magnitude and factors related to

occupational injuries adapted from the literature review (11).
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3. Objectives of the study

3.1. General objective:
% To assess the prevalence of occupational injuries and associated factors among

glass factory workers in Addis Ababa, between April and May 2019.

3.2. Specific objectives:
+«+ To determine the prevalence of occupational injuries among glass factory workers

in Addis Ababa, Ethiopia.
% To identify factors associated with occupational injuries among glass factory
workers in Addis Ababa, Ethiopia.
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4. Methods

4.1. Study setting

This study was conducted among workers of glass factories in the capital city of Ethiopia, Addis
Ababa. There were three glass factories in Addis Ababa. But one factory was closed for the time
being. Therefore, the study was carried out on two glass factories, one container and one flat glass
producer with 520 workers. The two factories were included in the study to get an adequate
sample size for cases by considering that the two factories were homogeneous for variables under
investigation.

Glass manufacture, regardless of the final product, requires four major processing steps:
batch preparation, melting and refining, forming, and post-forming. Batch preparation is the step
where the raw materials for glass are blended to achieve the desired final glass product.
Conveyors, including screw, bucket and belt conveyors, are widely used in the glass making
process. The primary hazards associated with the conveyors are mechanical breakdown, electrical
breakdown, and fire in combustible belts. The potential hazards associated with the mixing
process are loss of computer control and breakdown of mixing equipment. Abrasion, puncture,
cut and eye injuries from broken glass and flying glass particles are the potential risks in this glass
manufacturing section especially around the cullet. The potential hazards associated with glass
melting furnaces and forming sections are fuel firing, refractory damage, and molten glass
breakout. Workers may be exposed to electrical hazards due to the presence of electrical

equipment throughout glass manufacturing facilities and during maintenance.

4.2. Study design

» The institution-based cross-sectional study design was conducted to assess the prevalence and
associated factors of occupational injuries among glass industry workers in Addis Ababa from
April to May 2019.

4.3. Source population
» All workers who are directly engaged in glass production in manufacturing factories were the

source population.

4.4, Study population
» Workers who directly engaged in the glass factories and randomly selected for data collection

were study Population for this study.

11| Page



4.5. Inclusion and exclusion criteria
% Inclusion criteria:-
All workers who were working in glass production departments of the factory in Addis Ababa and
who were on duty for at least one year were included in the study.
¢ Exclusion criteria
Workers who were absent from work for more than 3 times of visit at the time of data collection

were not included.

4.6. Sample size determination:-
The sample size was determined by a single population proportion formula using Epi-info
version 7.
nf = Deff * (Za/2) 2 P (1- P) nf=330
d2
10% of anticipated non-response rate was added and the sample size becomes:
330*0.1=33
Therefore, n f= 330+33=363
Where:
nf: Total sample size to be studied.

P=54 no local or national data on the prevalence of occupational injuries in glass industrial
setting. Hence the prevalence of 54% was taken from abroad study conducted in India on the
magnitude and risk factor of the glass manufacturing industry (17).

Z a/2: A standard Z score 1.96 corresponding to 95% confidence level.

Deff: design effect =1.5

d: marginal error =0.05

Sample size for the second specific objective

Sample size for the second specific objective was calculated by double population proportion
formula using EPI-INFO version7 with the following assumptions:

Confidence interval = 95%, Power of test = 80% ,Ratio (Exposed: unexposed) = 1:1, prevalence
of injury among PPE users (Outcome in unexposed group = 33,3%) (17) , Odds Ratio (OR) = 2
and 10% non-response rate. Therefore, the sample size was: Exposed group 148 + unexposed
group 148 = 296. With 10% of non- response rate 296+ 30=326.

The decision made by comparing the sample size in the first objective and second objective. The
first objective yields the largest sample size which was 363, so, it was representative of both
objectives. Therefore, by taking into consideration time and other resources sample size 363 in
the first objective was considered as an appropriate sample size for this study.
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4.7. Sampling techniques:

Based on the inclusion criteria the glass factory workers were first stratified by their job category.
Work-related injuries could differ with the nature of the work and working conditions since a
particular job will generate predominantly a specific hazard. The appropriate sample size of
workers from each stratum was determined by using proportional allocation.

The calculated sample size (n = 363) was allocated by probability proportional to the size of each
selected glass manufacturing factory. The number allocated by PPS of each factory again was
allocated by PPS of each section of the selected factory which was stratified by working sections.
Finally, study subjects were selected by a simple random sampling method from payroll or lists

from each working section of each stratified glass manufacturing industry.
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Figure 2 Schematic presentation of the sampling procedure
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4.8. Data collection tools and techniques
Data was collected by using a pre-tested and structured questionnaire adapted from previous
similar works of literature (14,32). The questionnaire contained detailed information on socio-
demographic, behavioral and environmental factors that could have an association with injuries.
The respondents were asked the question stated as “Have you had an incident at the job that
resulted in an injury in the last 12 months?” to determine the prevalence of injury. Work
environment observation checklist was also used to identify different workplace hazards, the

availability and use of personal protective equipment and other facilities.

Four nurse and public health professionals were assigned to collect data and one supervisor who
was the first-degree holder in Environmental Health was involved in the data collection process.
Data was collected using pretested and structured Amharic version questionnaires via face to face
interviews of the study participants after getting ethical clearance from responsible bodies and
informed verbal consent from study subjects. Two days of training was given to all data collectors
and a supervisor before pretesting. The questionnaire was pre-tested to identify potential problem
areas; unanticipated interpretations and cultural objections to any of the questions. Hence, 5 % of
the sample population was pre-tested in one metal manufacturing factory in Addis Ababa. Based
on the pre-test results, some modifications were made on the questionnaire before the actual data
collection. The questionnaire focused on mainly socio-demographic, behavioral, and

environmental variables. It also contains observational checklists.

4.9. Study variable

%+ Dependent variable: This includes occupational injury.

% Independent variables: This includes the following:

1. Socio-demographic factors: Sex, age, religion, educational level, marital status,
monthly income, total work experience, job category and work experience in the
present job.

2. Work environment factors: Hours worked per week, workplace supervision, health
and safety training, excessive heat, working section, shift rotation, occupational
safety, and health information.

3. Behavioral factors: Alcohol use, chat chewing, cigarette smoking, sleeping

disorder, job satisfaction, job stress, and use of personal protective equipment.
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4.10. Operational definition

e Occupational Injury- an injury sustained on workers in connection with the performance
of his or her work in a glass factory within one year. It includes minor injuries such as
scratches, puncture, cuts, burns, sprains and strains, and severe injury (disabilities and
death) that cause hospitalization, working days lost as reported by the worker but not
include work-related diseases that need exposure assessment or laboratory tests and
doctoral examination.

¢ Personal protective equipment (PPE); Utilization of the worker's specialized clothing or
equipment is worn by employees for protection against health and safety hazards at the
time of the interview. Personal protective equipment is designed to protect many parts of
the body, that is, eyes, head, face, hands, feet, and ears(10,12).

e Health and Safety Information; A worker who has got any kind of information in-one
year period through any kind of media about the health and safety of factory workers
(12).

e Sleeping disorder; the presence of sleeping problems when the workers are at work in the
factory (11,12).

e Excessive heat: heat is recorded as excessive if a worker is found sweating when naked or
with light clothing; if the investigator feels a sudden heatwave when entering to the
work (14,25).

¢ Job satisfaction; a state of pleasurable emotional feeling reported by the worker as the
result of one’s job. It is a subjectively perceived response of study participants to their
job (14).

4.11. Data processing and analysis

The collected data were coded and entered into Epi-data version 3.1 and transferred to SPSS
version 23.0 for cleaning and analysis. Frequency distribution and percentage calculations were
made to describe socio-demographic characteristics and to determine the magnitude of
occupational injuries. Logistic regression analysis was used, and crude and adjusted odds ratios
were estimated with a confidence interval of 95%. To avoid an excessive number of variables and
unstable estimates, only variables with a P-value of less than 0.2 were included in the subsequent
analysis (multivariable logistic regression analysis model). The Hosmer—Lemeshow test was
applied to assess goodness-of-fit for the logistic regression models. The effect of multi-
collinearity of the independent variable was also assessed to determine whether there was a
similarity between the independent variables in a model using VIF value(1-10 value no
multicollinearity and VIF (<1 or >10 there is multicollinearity).
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4.12. Data quality management

Data quality was assured with tool development and pretest, training, data collection, coding,
entry and analysis. All questionnaire items were translated to Amharic to test for clarity and
retranslated to check its consistency. Confusing or misleading questions/concepts were modified
after the pretest. The training of data collectors and supervisors mainly focused on issues such as
data collection tools, field methods, inclusion-exclusion criteria and record keeping. The
investigator was coordinated the interview process, and review the completed questionnaire daily
to ensure the completeness and consistency of the data collected.

4.13. Ethical Consideration
The ethical clearance was obtained from the Ethical Review Committee of Addis Ababa
University School of Public Health. Verbal consents were taken from each participant in the data
collection process. Study identification numbers were used instead of participant names and the
information collected was kept confidential. The information collected from any participants was
not being made available to other participants. Data collectors informed as participation was
completely voluntary and participants may choose to withdraw at any time and refusal to
participate will not impair any existing relationships between the participants and institutions or
people involved. The study participants were strongly informed that there is no direct financial
benefit and risk from this study; on the other hand, the study findings would be used to design
strategies for prevention and control mechanisms of injury among glass workers in glass
manufacturing factories. The study does not inflict any harm except taking a few minutes for the

interview.

4.14. Dissemination of Results
The final copy of the report with appropriate recommendations could be submitted to Addis
Ababa University, School of public health. It is hoped that the result of the study could be
disseminated to the ministry of industry, Ministry of Health, Ministry of Labor and Social Affairs,
glass factories and other concerned bodies. Finally, the effort could be made to publish in national

or international journals for dissemination worldwide.
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5. Result

5.1. Socio-demographic characteristics of the respondents

Out of 363 workers, 357 participated in the study which gave the response rate of 98.35%.
Among respondents 239(66.9%) were males. About one hundred ninety (53.2%) participants
were in the age group 15-29 years and the median age of the participants was 29 years with the
range of (18-59 years). Pertaining to religion 246 (68.9%) of the respondents were Orthodox
Christian religion followers. Nearly half, 159 (44.5%) of the study participants have attended
above grade 12, 96(26.9%) from grade 9-12 and only 4.2% can’t read and write. Regarding the
marital status of the respondents, around half of the respondents, 178(49.8%) were single
followed by married 165(46.2%). Considering the total work experience in the factory, more than
half, 192 (53.8%) of the respondents have 5 years and below, 85 (23.8%) of the respondents have
6-10 years, 32 (9 %) of the respondents have 11-15 years, and 48 (13.4%) of the respondents have
above 15 years work experiences. In terms of work experience in the same job, 235(65.8%) study
participants had 5 and fewer years and 122(34.2%) had above 5 years of work experience in the
same job. The median monthly income of respondents was 2100 birr with a range of (600-10000)
and 174(48.7%) had 2000 birr and less per month, while the remaining participants earn more
than 2000 Birr per month.
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Table 1: Socio-demographic characteristics of the respondent in glass factories in Addis
Ababa, Ethiopia, April-May 2019 (n=357).

Name of the factory Total Injury
A (n=124) B (n=233) (n=357)  Yes No
Characteristics Number (%) Number (%) Number (%) Number (%)Number (%)
Sex
Male 95(76.6)  144(61.8)  339(66.9) 142(68.4) 97(65.1)
Female 29(34.7)  89(38.2) 118(33.1) 66(31.7) 52(34.9)
Religion
Orthodox 73(58.9) 173(74.2)  246(68.9) 151(72.6) 95(63.8)
Muslim 14(11.3) 12(5.2) 26(7.3) 14(6.7) 12(8.1)
Protestant 37(29.8)  46(19.7) 83(23.2) 41(19.7)  42(28.2)
Others 0(0) 2(0.9) 2(0.6) 2(1) 0
Age in years
15-29 92(74.2) 98(42.1) 190(53.2) 118(57) 72(48.3)
30-44 32(25.8) 103(44.2)  135(37.8) 74(35.7)  61(40.9)
>45 0(0) 32(13.7) 32(9) 15(7.2) 16(10.7)
Educational level
Can't read & write 4(3.2) 11(4.7) 15(4.2) 8(3.8) 7(4.7)
Canread & write  5(4) 12(5.2) 17(4.8) 8(3.8) 9(6)
Grade 1-8 27(21.8)  43(18.5) 70(19.6)  40(19.2) 30(20.1)
Grade 9-12 56(45.2)  40(17.2) 96(26.9)  52(25) 44(29.5)
12+ 32(25.8) 127(54.5)  159(44.5) 100(48.1) 59(39.6)
Marital status
Married 34(27.4) 131(56.2)  165(46.2) 87(41.8) 78(52.3)
Single 90(73.6)  88(37.8) 178(49.9) 114(54.8) 64(43)
Divorced 0(0) 7(3) 7(2) 4(1.9) 3(2)
Widowed 0(0) 7(3) 7(2) 3(1.3) 4(2.7)
Monthly income(in birr)
<2000 99(79.8)  75(32.2) 174(48.7) 101(48.6) 73(49)
2000-4000 25(20.2)  87(37.3) 112(31.4) 71(34.1) 41(27.5)
>4001 0(0) 71(30.5) 71(19.9)  36(17.3)  35(23.5)
Total work experience
<5 years 98(79) 94(40.3) 192(53.8) 118(56.7) 74(49.7)
6-10 years 26(21) 59(25.3) 85(23.8)  49(23.6) 36(24.2)
11-15 years 0(0) 32(13.7) 32(9) 20(9.6) 12(8.1)
>15 years 0(0) 48(20.6) 48(13.4) 21(10.1) 27(18.1)
Work experience in same job
<5 years 103(83.1) 132(56.7)  235(65.8) 152(73.1) 83(55.7)
>5 years 21(16.9) 101(43.3) 122(34.2) 56(26.9) 66(44.3)

Note: A= Ethiopian hansom international glass factory plc, B=Addis Ababa bottle glass factory
SC.
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5.2. Occupational injury characteristics

More than half, 208(58.3%), of study participants had an incident at job that resulted occupational
injury in the last 12 months with the overall occupational injury prevalence rate of 583 per 1000
exposed workers per year. Fifty-eight (27.9%) respondents were also injured at the job in the last
two weeks period. Regarding the frequency of injury occurrence in the last 12 months, 51(24.5%)
had once, 45(21.6%) twice, 29(13.9%) three times and 83(39.9%) more than 3
times, which made 5.12 injuries per worker per year. Of those who had an incidence of injury in
the last two weeks, majority, 48 (82.8%) injured once and 10 (17.2%) more than once with a total
of 1.2 injuries per worker per 2 weeks (Table-2).

Table 2: Distribution of occupational injuries in the last 12 months among respondents in
glass factories works, Addis Ababa, Ethiopia, April-May 2019.

Name of the factory Total (n=357)
A (n=124) B (n=233)
Characteristics Number (%)  Number (%)  Number (%)
Occupational injury in the last 12 months
Yes 75(60.5) 133(57.1) 208(58.3)
No 49(39.5) 100(42.9) 149(41.7)
No. of occurrence of injury (n=208) n=75 n=133 n=208
Once 25(33.3) 26(19.5) 51(24.5)
Twice 20(26.7) 25(18.8) 45(21.6)
Three times 12(16) 17(12.8) 29(13.9)
More than three 18(24) 65(48.9) 83(39.9)
Occupational injury in the last 2 week
Yes 17(22.7) 41(30.8) 58(27.9)
No 58(77.3) 92(69.2) 150(72.1)
No. of occurrence of injury (n=58) n=17 n=41 n=58
Once 13(76.5) 35(85.4) 48(82.8)
More than once 4(23.5) 6(14.6) 10(17.2)

Note: A= Ethiopian hansom international glass factory plc, B=Addis Ababa bottle glass factory

SC.

Fingers were the body part with the highest frequency of occupational injuries 101(23.2%), hands
89(20.4%), lower arm 44(10.1%), lower leg 42(9.6%) and eye 34(7.8%) were other sites
predominantly affected body parts. The main types of injuries reported were cuts 114(24.9%),
crashing 105(23%), abrasions 80(17.5%), burn 46(10.1%), puncture 30(6.6%) and eye injury
25(5.5%) (Table3).
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Table 3: Occupational injuries distribution by type and parts of the body affected in the
last 12 months among 208 injured respondents in glass factories, Addis Ababa, Ethiopia,
April- May 2019.

Characteristics

Number Percent
Parts of the body affected
Eye 34 7.8
Tooth 1 0.2
Hand 89 204
Ear 3 0.7
Knee 15 3.4
Toe 17 3.9
Finger 101 23.2
Head 6 1.4
upper arm 1o .
lower arm
44 10.1
upper leg 10 23
lower leg
42 9.6
back injury 10 2.3
Chest 12 2.7
Face 18 4.1
multiple injuries 16 3.7
Other 6 1.4
Total 436 99.9
Types of injury
Abrasion/laceration 80 17.5
Cut 114 24.9
Burn 46 10.1
Crashing 105 23
Puncture 30 6.6
Fracture 3 0.7
Dislocation 6 1.3
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Sprains 18 3.9

Electrocution 6 1.3
Suffocation 4 0.9
Ear injury 1 0.2
Eye injury 25 55
Back pain 16 3.5
Poisoning 2 0.4
Other 1 0.2
Total 457 100

Regarding causes of injury, 88(24%) of injuries were caused by glass, 46(12.5%) by splinting
/splashing objects, 44(12%) were falling accident, 43(11.7%) were by fire and 43(11.7%) were by
lifting heavy objects (Table 4).

The perceived reasons for the causes of injury, 142(41.2%) participants responded due to not
using protective devices, 89(25.8%) due to absence of safety education, 36 (10.4%) due to misuse
of protective devices, 22(6.4%) due to disorder of normal operation, 11(3.2%) due to improper
hand working instruments, and 8(2.3%) were also mentioned absence / inadequate machine
safeguards for the causes of injury. Only 7(2%) did not remember and other option 10(3.1%) of

which 8 were said PPE, not in good quality and proper size.
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Table 4 Distribution of occupational injuries in the last 12 months by causes among

208 injured respondents in glass factories, Addis Ababa, Ethiopia, April-May 2019

Characteristics Number Percent

Causes of injury

Struck by/against an object 31 8.4
Machinery 21 5.7
Glass 88 24
Falling accident 44 12
Hand tools 30 8.2
Fire 43 11.7
Lifting heavy objects 43 11.7
Electricity 9 2.5
splinting objects 46 125
Others 12 3.3
Total 367 100

One hundred nineteen (34.4%) study participants did not remember actual days of injury,
54(15.6%) injured on Monday, 35(10.1%) on Tuesday, 33(9.5%) on Wednesday, 30(8.6%) on
Thursday, 28(8.1%) on Friday, 24(6.9%) on Saturday and 24(6.9%) were on Sunday. The study
was also indicated that 123(38.2%) were injured in the morning working time, 81(25.3%) in the
afternoon, 46(14.3%) in evening / mid-night working time, 32(10%) in mid-night working time
and 39(12.2%) did not remember the actual time of injury (Table 5).
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Table 5 Distributions of occupational injuries by days and time among 208 injured

respondents in glass factories, Addis Ababa, Ethiopia, April-May 2019.

Characteristics Number Percent (%0)

Days of injury

Monday 54 15.6
Tuesday 35 10.1
Wednesday 33 9.5
Thursday 30 8.6
Friday 28 8.1
Saturday 24 6.9
Sunday 24 6.9
Do not remember 119 34.3
Total 347 100
Time of injury
In the morning 123 38.2
In the afternoon 81 25.3
In the night time 78 24.3
Do not remember 39 12.2
Total 321 100

The severity of occupational injuries
Of the total 208 injured respondents within a year 21 (11.1%) were hospitalized, of those admitted

cases 16(76.2%) hospitalization were for 1 day and 15(23.8%) were admitted for more than a day.

A total of 528 workdays were lost among 208 injured respondents, being 2.54 days lost on

average per an injured worker in the last 12 months.
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5.3. Working environment characteristics
Regarding work environment factors, the vast majority of 337 (94.4%) of respondents were at

work for 48 or fewer hours while 20 (5.6%) were more than 48 hours per week. One hundred
fifty-five (43.4%) of respondents had been regularly supervised at work about safety, but more
than half, 56.6%, complained that there was no safety supervision during their work. In terms of
injury occurrence, lower proportion 81 (38.9%) of injury occurred in those who have health and
safety supervision while the proportion was higher among those who didn’t have health and
safety supervision 127 (61.1%) (Table-6).

Three-fourths, 76.5%, reported that they had not taken safety and health training, only 84 (36.1%)
had taken safety and health training and the proportion of injury was higher among those
respondents who had not taken a training (80.3%). Nearly two thirds, 65.3%, stated that they had
shift rotation and 124 (34.7%) of participants were under in general shift (from 2 am to 5 pm).
The study depicted that majority 198 (55.5%) of the respondents had no information regarding
Occupational Health and Safety (OSH) and the proportion of injury was higher among these
respondents (63.5%) (Table-6).

5.4. Behavioral characteristics
The study assessed the behavioral characteristics of the respondents as follows. Only 33 (9.2) of

the respondents chews chat. Among those who chew chat, 24 (72.7%) encountered occupational
injury and among those who didn’t chew chat, the proportion of injury was 184 (56.8%).
Similarly, a few respondents 59 (16.5%) consumed alcohol of which 39 (66.1%) had an

occupational injury (Table6).

Regarding smoking cigarettes, the vast majority 349 (97.8%) didn’t smoke a cigarette of which
57.6% encountered occupational injury. Among smokers, 87.5% have had an occupational injury.
Pertaining to sleeping disorders, 283 (79.3%) of respondents had not a sleeping disorder and
74(20.7%) had sleeping disorder which was mainly due to evening or mid-night work time
35(47.3%) and work burden 30(40.5%). The proportion of injury was around 54.1% for those had
not a sleeping disorder and 74.4% for those who had a sleeping disorder (Table 6).

The majority of respondents, 302 (84.6%) had no job stress of which 55.2% encountered
occupational injury. Among those 55 (16.4%) who had work stress the proportion of injury
occurrence was higher (74.5%). The main reasons for job stress were due to high temperature in
the room and have worked in sunny places without shade, not conducive environment to work
and high noise in the work section. The study also showed that 74 (20.7%) participants were not
satisfied with the current job of which 50 (67.7%) had an occupational injury in the last 12
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months (Table 4). The reasons for that job dissatisfaction were low wage payment not balanced to
workload, educational preparation and work not met and managers did not give attention to the

worker’s health and safety only focus on work.

Regarding PPE use, majority 310 (86.8%) of respondents use Personal Protective Equipment
(PPE) regularly in which the proportion of injury occurrence was lower (54.5%). Among the
respondents who didn’t use Personal Protective Equipment regularly 47 (13.2%), the occupational
injury was higher (83%) (Table6). Among the reasons for not using Personal Protective
Equipment, 84.2% was due to lack of Personal Protective Equipment and 15.8% said it was not

comfortable to use at work.
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Table 6: Reported work environment and behavioral characteristics of the respondent in
glass factories, Addis Ababa, Ethiopia, April-May 2019.

Name of the factory Total (n=357) Injury
A (n=124) B (n=233) Number (%) Yes No
Number Number Number  Number
Characteristics (%) (%) (%0) (%0)
Hours worked/week
<48 124(100)  213(91.4) 337(94.4) 193(57.3) 144(42.7)
>48 0(0) 20(8.6) 20(5.6) 15(75) 5(25)
Workplace supervision
Yes 36(29) 119(51.1)  155(43.4) 81(52.3)  74(47.7)
No 88(71) 114(48.9) 202(56.6) 127(37.1) 75(62.9)
Work section
batch house 41(33.1) 26(11.2) 67(18.8) 37(55.2)  30(44.8)
Furnace 9(7.3) 34(14.6) 43(12) 16(51.6)  15(48.4)
Forming 17(13.7) 14(6) 31(8.7) 38(88.4)  5(11.6)
post-forming 32(25.8) 110(47.2) 142(39.8) 81(57) 61(43)
mechanical , electrical
maintenance & utility 25(20.2) 49(21) 74(20.7) 36(48.6) 38(51.4)
Health & Safety training
Yes 0(0) 84(36.1) 84(23.5) 41(48.8) 43(51.2)
No 124(100)  149(63.3) 273(76.5) 167(61.2) 106(38.8)
Shift rotation
Yes 74(59.7) 159(68.2)  233(65.3) 140(60.1) 93(39.9)
No 50(40.3)  74(31.8)  124(34.7) 68(54.8)  56(45.2)
OSH information
Yes 53(42.7)  106(45.5)  159(44.5) 76(47.8)  83(52.2)
No 71(57.3) 127(54.5)  198(55.5) 132(33.3) 66(66.7)
Chew chat
Yes 15(12.1) 18(7.7) 33(9.2) 24(72.7)  9(27.3)
No 109(87.9) 215(92.3) 324(90.8) 184(56.8) 140(43.2)
Drinking alcohol
Yes 16(12.9) 43(18.5) 59(16.5) 39(66.1)  20(33.9)
No 108(87.1) 190(81.5) 298(83.5) 169(56.7) 129(43.3)
Smoking cigarette
Yes 0(0) 8(3.4) 8(2.2) 7(87.5) 1(12.5)
No 124(100)  225(96.6)  349(97.8) 201(57.6) 148(42.4)
Sleeping disorder
Yes 21(16.9)  53(22.7)  74(20.7) 55(74.3)  19(25.7)
No 103(83.1) 180(77.3) 283(79.3) 153(54.1) 130(45.9)
Job Stress
Yes 20(16.1) 35(15) 55(15.4) 41(74.5)  14(25.5)
No 104(83.9)  198(85) 302(84.6) 167(55.3) 135(44.7)
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Job satisfaction

Yes 100(80.6)  183(78.5)  283(79.3) 158(55.8) 125(44.2)

No 24(19.4)  50(21.5)  74(20.7) 50(67.6)  24(32.4)
Use of PPD

Yes 85(68.5) 225(96.6) 310(86.8) 169(54.5) 141(45.5)

No 39(31.5) 8(3.4) 47(13.2) 39(83) 8(17)

Note: A= Ethiopian hansom international glass factory plc. , B= Addis Ababa bottle glass
factory share company, PPD = personal protective devices
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5.5. Bivariate analysis for socio-economic, environmental and behavioral
factor

5.5.1. Socio-demographic factors

Bivariate and multivariate regression analysis was done to assess the association between
independent variables and the outcome variable. Accordingly, in the bivariate analysis marital
status of the respondent, total work experiences, work experiences in the same job were identified

as the major socio-demographic determinant of occupational injury in glass factories (Table 7).

Total work experience in the factory was another variable that showed association with the
prevalence of occupational injury. Workers who were worked less in the factory < 5 years during
the interview were more likely to report occupational injury [COR=2.05, 95 CI: 1.081-3.888]
compared to those who were worked >15 years in the factory. There was no significant difference

among the groups 6 to 10 years and 11 to 15 years as compared to the reference category.

Pertaining to work experience in the same job, it was also another characteristic that depicted
association with the prevalence of occupational injury. Study participants who had work
experience less than 5 years were 2.2 times more likely [COR=2.158; 95%CI: 1.383-3.369] to
have an occupational injury as compared to those who have above 5 years work experience in the

same job, and the association was significant.

However, in this study occupational injury was not associated with sex, age, religion, educational

level and monthly income of the respondents.
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Table 7 The Selected socio-demographic determinants of occupational injuries in glass
factories, Addis Ababa, Ethiopia, April-May 2019 (n=357).

Characteristics Injured
YES No COR (95% CI)
Sex
Male 142(59.4) 97(40.6) 1.153(0.739-1.801
Female 66(55.9) 52(44.1) 1
Religion
Orthodox 151(61.4) 95(38.6) 1.628(0.987-2.687
Muslim 14(53.8) 12(46.2) 1.366(0.576-3.239)
Protestant 41(49.4) 42(50.6) 1
Age in years
15-29 118(62.1) 72(37.9) 1.639(0.772-3.478)
30-44 74(54.8) 61(45.2) 1.213(0.561-2.624)
>45 16(50) 16(50) 1
Educational level
Can't read & write 8(53.3) 7(46.7) 0.674(0.233-1.954)
Can read & write 8(47.1) 9(52.9) 0.524(0.192-1.433)
Grade 1-8 40(57.1) 30(42.9) 0.787(0.444-1.394)
Grade 9-12 52(54.2) 44(45.8) 0.697(0.417-1.166)
12+ 100(62.9) 59(37.1) 1
Monthly income(in birr)
<2000 101(58) 73(42) 1.345(0.773-2.341)
2000-4000 71(63.4) 41(36.6) 1.684(0.921-3.079)
>4001 36(50.7) 35(49.3) 1
Total work experience
<5 years 118(61.5) 74(38.5) 2.05(1.081-3.888)*
6-10 years 49(57.6) 36(42.4) 1.75(0.857-3.575)
11-15 years 20(62.5) 12(37.5) 2.143(0.858-5.351)
>15 years 21(43.8) 27(56.3) 1
Work experience in same job
<5 years 158(64.7) 83(35.3) 2.158(1.383-3.369)***
>5 years 56(45.9) 66(54.1) 1

Note: significant at, * p<0.05, ** p<0.01, *** p<0.001
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5.5.2. Environmental factors
From the workplace environmental variables, the presence of workplace supervision, working

section, health and safety training, and information about occupational health and safety (OSH)

showed a significant association with the prevalence of occupational injuries (Table 8).

Workers without health and safety supervision were 1.55 times more likely to be injured than
those who were supervised [COR: 1.547, 95% CI: (1.011, 2.367)]. Participants not trained about
health and safety were 1.65 times more likely to be injured than those who were trained [COR:
1.652, 95% CI: (1.010, 2.703)]. Similarly, workers who were not got information about health and
safety were about 2-fold more likely to injured in crude odds ratio [OR: 2.184, 95% CI: (1.422,
3.355)] than those who got information (Table 8).

The occupational injury was statistically associated with the working section. Workers who were
working in the forming section had 8.02 times more likely to have occupational injuries than
workers who were in mechanical, electrical maintenance and utility service [COR=8.022, 95%
Cl: 2.842-22.648]. There was no statistical difference between other categories of working

sections compared to those who were mechanical, electrical maintenance and utility service.

However, working hours per week and shift rotation did not show a statistical significance

associated with the prevalence of occupational injury in glass factories.

5.5.3. Behavioral factors
Among selected behavioral factors, sleeping disorder, job stress and use of personal protective

devices showed significant association with injuries in the crude analysis (Table 8). However,
drink alcohol, chew chat, smoking cigarette, and job satisfaction did not show statistical

significance with occupational injury.

Workers who had a sleeping disorder were about 2.5 times more likely to be injured than those
who had not a sleeping disorder [COR: 2.460, 95% CI: (1.389-4.356)]. Study participants who
had job stress were also more likely to be injured than those who had not to job stress [COR:
2.367, 95% CI: (1.239-4.525)]. Similarly, workers who were not used personal protective devices
were about 4 times more likely to be injured than those used in crude odds ratio [COR: 4.067,
95% CI: (1.841- 8.988)] (Table 8).
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Table 8 Selected work environment and behavioral factors related to occupational injuries
in glass factory, Addis Ababa, Ethiopia, April-May 2019 (n=357).

Injured
COR (95% CI)
Characteristics Yes No
Hours worked/week
<48 193(57.3) 144(42.7) 1
>48 15(75) 5(25) 2.238(0.795-6.300)
Workplace supervision
Yes 81(52.3) 74(47.7) 1
No 127(62.9) 75(37.1) 1.547(1.011-2.367)*
Work section
batch house 37(55.2) 30(44.8) 1.302(0.671-2.527)
Furnace 16(51.6) 15(48.4) 1.126(0.487-2.606)
forming 38(88.4) 5(11.6) 8.022(2.842-22.648)***
post-forming 81(57) 61(43) 1.402(0.797-2.464)
mechanical, electrical
maintenance & utility 36(48.6) 38(51.4) 1
Health & Safety
training
Yes 41(48.8) 43(51.2) 1
No 167(61.2) 106(38.8) 1.652(1.010-2.703)*
Shift rotation
Yes 140(60.1) 93(39.9) 1
No 68(54.8) 56(45.2) 0.807(0.519-1.253)
OSH information
Yes 76(47.8) 83(52.2) 1
No 132(66.7) 66(33.3) 2.184(1.422-3.355)***
Chew chat
Yes 24(72.7) 9(27.3) 2.029(0.914-4.502)
No 184(56.8) 140(43.2) 1
Drinking alcohol
Yes 39(66.1) 20(33.9) 1.488(0.829-2.674)
No 169(56.7) 129(43.3) 1
Smoking cigarette
Yes 7(87.5) 1(12.5) 5.154(0.627-42.344)
No 201(57.6) 148(42.4) 1
Sleeping disorder
Yes 55(74.3) 19(25.7) 2.460(1.389-4.356)**
No 153(54.1) 130(45.9) 1
Job Stress
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Yes 41(74.5) 14(25.5) 2.367(1.239-4.525)**

No 167(55.3) 135(44.7) 1
Job satisfaction

Yes 158(55.8) 125(44.2) 1

No 50(67.6) 24(32.4) 1.648(0.960-2.829)
Use of PPD

Yes 169(54.5) 141(45.5) 1

No 39(83) 8(17) 4.067(1.841-8.988)***

Note: significant at, * p<0.05, ** p<0.01, *** p<0.001.
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5.6. Multivariabe analysis
The multivariate analysis was done based on the conceptual framework illustrated in Figure 1.

The logistic regression technique by Enter or standard SPSS method was used to assess the effect
of socio-demographic, environmental and behavioral factors on the outcome factor (occupational
injuries). To avoid many variables and unstable estimates in the subsequent model, only
variables reached a p-value of less than 0.2 at the bivariate analysis were kept in the subsequent
analysis (11). The odds ratio (OR) with a 95 % confidence interval (Cl) was used to test the

statistical significance of variables.

Among selected socio-demographic explanatory variables including age, religion, educational
level, marital status, monthly income and total work experience of the worker entered in the
multivariate analysis were not significantly associated with occupational injuries, even though,
total work experience of the worker [COR: 2.05, 95% CI: (1.08, 3.89)] showed significant
association with occupational injuries in the bivariate analysis. However, work experience in the
present job as the worker showed a significant association with occupational injuries in all levels

of analysis.

The odds of having occupational injuries in workers who had working experience of 5 years or
below in the present job were 5 times higher than the odds of workers who had served more than
5 years and above at the time of the survey [AOR=5.05, 95% CI: (1.89, 13.54)].

From working environment variables analyzed, information about health and safety found to be
statistically significant in the multivariate analysis. Respondents who had no information about
health and safety at the time of the survey were more likely to experience an occupational injury
than those who had information [AOR: 2.371, 95% CI: (1.375, 3.955)]. According to this study
forming section, workers continued more than fourteen times higher odds of having occupational
injuries than the mechanical, electrical maintenance and utility service work section [AOR:14. 04
(4.26, 46.17)].

Although job stress showed a significant association with occupational injuries in the bivariate
analysis [COR: 2.37, 95% CI. (1.24, 4.53)], their significance disappeared in the multivariate
analysis [AOR: 1.82, 95% CI: (0.79, 4.17)]. However, sleeping disorder [AOR: 3.073, 95% CI:
(1.54, 6.15)] and use of personal protective devices [AOR: 6.51, 95% CI: (2.65-16.00)] remained
significant in the final multivariate analysis (Table 9). The odds of having occupational injuries
among workers who did not use personal protective equipment were 6.5 times higher than those
who use it [AOR: 6.51, 95% CI: (2.65-16.00)]. The odds of having occupational injuries among
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workers who had sleeping disorders were 3 times higher than those who had not [AOR: 3.073,
95% CI: (1.54, 6.15)].

In general, a summary of the logistic regression analysis in this study showed that work
experience in the same job, monthly income, the working section of the worker, health and safety
information, sleeping disorder and absence of protective devices remained significant in the final
multivariate of analysis.
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Table 9 Multivariate logistic regression analysis of the relative effect of socio-demographic,
work environment and behavioral factors on the prevalence of occupational injuries among
glass Factory workers in Addis Ababa, May 2019.

Occupational injury

Characteristics Yes (%) No (%) COR(95% CI) AOR(95%CI)
Age group (in years)
15-29 118(62.1) 72(37.9) 1.639(0.772-3.478) 0.426(0.1-1.806)
30-44 74(54.8) 61(45.2) 1.213(0.561-2.624) 0.381(0.11-1.34)
>45 16(50) 16(50) 1 1
Educational level
Can't read & write 8(53.3) 7(46.7) 0.674(0.233-1.954)  0.305(0.059-1.567)
Canread & write  8(47.1) 9(52.9) 0.524(0.192-1.433)  0.301(0.071-1.276)
Grade 1-8 40(57.1) 30(42.9) 0.787(0.444-1.394) 0.386(0.148-1.007)
Grade 9-12 52(54.2) 44(45.8) 0.697(0.417-1.166) 0.484(0.213-1.122)
12+ 100(62.9) 59(37.1) 1 1
Monthly income(in birr)
<2000 101(58)  73(42) 1.345(0.773-2.341)  0.948(0.382-2.349)
2000-4000 71(63.4) 41(36.6) 1.684(0.921-3.079) 1.96(0.880-4.359)
>4001 36(50.7)  35(49.3) 1
Total work experience
<5 years 118(61.5) 74(38.5) 2.05(1.081-3.888)  0.809(0.177-3.695)
6-10 years 49(57.6) 36(42.4) 1.75(0.857-3.575) 2.05(0.658-6.387)
11-15 years 20(62.5) 12(37.5) 2.143(0.858-5.351) 2.308(0.632-8.427)
>15 years 21(43.8) 27(56.3) 1 1
Work experience in present
job
<S5 years 158(64.7) 83(35.3) 2.158(1.383-3.369) 5.052(1.886-13.535)**
> 5 years 56(45.9) 66(54.1) 1 1
Hours worked/week
<48 193(57.3) 144(42.7) 1 1
>48 15(75) 5(25) 2.238(0.795-6.300)  3.123(0.816-11.949)
Workplace supervision
Yes 81(52.3) 74(471.7) 1 1
NO 127(62.9) 75(37.1) 1.547(1.011-2.367)* 1.373(0.809-2.329)
Work section
batch house 37(55.2) 30(44.8) 1.302(0.671-2.527) 0.914(0.391-2.137)
Furnace 16(51.6) 15(48.4) 1.126(0.487-2.606) 1.272(0.457-3.537)
8.022(2.842- 14.04(4.268-
forming 38(88.4) 5(11.6) 22.648)*** 46.179)***
post-forming 81(57) 61(43) 1.402(0.797-2.464)  1.907(0.873-4.162)
mechanical,
electrical
maintenance & 36(48.6)
utility 38(51.4) 1 1
Health & Safety training
Yes 41(48.8) 43(51.2) 1
NO 167(61.2) 106(38.8) 1.652(1.010-2.703)* 1.385(0.692-2.773)
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OSH information
Yes
NO
Chew khat
Yes
NO
Drinking alcohol
Yes
NO
Smoking cigarette
Yes
NO
Sleeping disorder
Yes
NO
Job Stress
Yes
NO
Job satisfaction
Yes
NO
Use of PPD
Yes

NO

76(47.8)
132(66.7)

24(72.7)
184(56.8)

39(66.1)
169(56.7)

7(87.5)
201(57.6)

55(74.3)
153(54.1)

41(74.5)
167(55.3)

158(55.8)
50(67.6)

169(54.5)

39(83)

83(52.2)
66(33.3)

9(27.3)
140(43.2)

20(33.9)
129(43.3)

1(12.5)
148(42.4)

19(25.7)
130(45.9)

14(25.5)
135(44.7)

125(44.2)
24(32.4)

141(45.5)

8(17)

1
2.184(1.422-3.355)** 2.371(1.375- 3.955)**

2.029(0.914-4.502)
1

2.009 (0.780- 5.174)

1.488(0.829-2.674)
1

1516 (1.516- 3.148)

5.154(0.627-42.344) 8.921 (0.806- 98.67)
1

2.460(1.389-4.356)** 3.073 (1.535- 6.153)**
1

2.367(1.239-4.525)** 1.643 (0.736- 3.667)
1

1
1.648(0.960-2.829) 1.361(0.674-2.746)
1 1

6.506 (2.645-
4.067(1.841-8.988)** 16.000)***

Note: * Significant at p<0.05, ** Significant at p<0.01 and *** significant at p<0.001

PPD: Personal Protective Devices
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5.7: Result of work observation

Work environments were observed in two selected glass manufacturing factories by using the

observational checklist.

Health and safety supervision

Regarding health and safety supervision, supervision was done by a safety officer in one factory
and it was not program based supervision. Actions not taken by the administrative body on the
problems identified during supervision may be the cause for the absence of active supervision in

the glass factories. One factory did not have a safety officer, rear supervision by managers.

Clinical data, affected body parts observed and PPE utilization

One factory has its clinic the other factory uses a private clinic in the town. As one year of clinical
data reviewed from the medical record of the clinic, the common types of minor injuries
identified were punctured, abrasion, cut, dislocation, bone fracture, burn, eye injury and muscle
damage. The body parts affected were fingers, lower leg, hand, toe, eye, chest, waist and tooth.
Regarding Personal Protective Equipment utilization among glass workers, some workers do not
use Personal Protective Equipment while on duty.

Availability of safety and health regulations
In one glass factory warning signs and safety rules fixed on the wall in some work sections, but in
the other factory, no warning signs and safety rules observed. No safety and health regulations

were seen in both glass factories.

Availability of safety officers and safety committee

In one glass factory, a mechanical engineer was assigned as a safety officer, but the other one did
not assign a safety officer. In the glass factory “B”, they have a health and safety committee, but
they were not active, this may be because of less attention given by the administration for health
and safety program. In the glass factory “A” totally there was no health and safety committee
established.

Occupational health and safety hazards identified in work sections

Excessive heat (raw material, furnace, forming), excessive dust (in raw material, furnace),
excessive noise (furnace, forming, mold and workshop, and mechanical maintenance), sharps
(raw material, maintenance, post-forming) were identified as occupational health and safety

hazards in working sections.
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6. Discussion

In this study, the overall prevalence rate of occupational injury was 583 per 1000 exposed glass
factory workers in the last 12 months. The risks of a worker being injured in the factories are
high, considering that 58.3% of the workers had an injury. Among those 208 who have had
occupational injuries in the last 12 months, 58 (27.9%) had injuries in the last two weeks. There
was a significant association between working sections, monthly income, and work experiences in

the present job; sleeping disorder, health and safety information and use of PPE.

The overall prevalence was relatively low compared with other studies (14,33), and comparatively
high rate of injury compared to other studies conducted on occupational injury in one year
(6,9,14,15,17,18,26,29). These variations might be due to the differences in socio-economic levels
of the workforce, lack of safety training and information/awareness; and limited occupational
safety and health services and practices; absence of workplace supervision and limited use of PPE
of the factory workers may contribute for occurrence of injury. This high prevalence shows that
occupational injury is becoming a global public health and economic burden in addition to other

public health challenges in both industrialized and less industrialized countries (15,20).

The study showed that the main types of injuries were cuts 114(24.9%), crashing 105(23%),
abrasions 80(17.5%), burn 46(10.1%), puncture 30(6.6%) and eye injury 25(5.5%). This is
consistent with a study done in India (16) and Ethiopia, Mugher cement factory, Tendaho
agricultural development in Afar and among workers in the Saudi star agro-industry in Gambella
where laceration, cuts, puncture, eye injury and crushing were common injury type (6,11, 29).
The previous study in India showed that cut and lacerations had the highest rate with 40.6%
followed by injuries to the eyes 29.9%, sprains 7.9% and burns 7.1% (17). The study in Addis
Ababa construction workers also showed that cuts 36.2% and abrasions 26.6 were main injury
types reported (25). Another study among waste collectors in Addis Ababa revealed that main

occupational injury types were cut, 57.7% and puncture, 38.1% (24).

Fingers 101(23.2%), hands 89(20.4%), lower arm 44(10.1%), lower leg 42(9.6%) and eye
34(7.8%) were predominantly affected body parts in this study. Studies done in Addis Ababa on
construction workers showed that fingers and hands are the commonest injury body parts that are
consistent with this study (25). The study done in Bahir Dar on small and medium industrial
workers showed that fingers were the most affected parts of the body (13). Similarly, hands and
wrists were the most frequent sits of injury (40.6%) in a study conducted on glass manufacturing

factories in India (17) which is in line with this study.
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Studies carried out among industrial settings showed that machinery, falling, hand tools, splinters,
struck by/against an object, and hit by falling objects are common causes of occupational injuries
(6,14,28). A study conducted in India identified that glasses (34.4%) were the leading cause of
occupational injury (17). This study also revealed that 88(24%) of injuries were caused by glass,
46(12.5%) by splinting /splashing objects, 44(12%) were falling accident, 43(11.7%) were by fire
and 43(11.7%) by lifting heavy objects were common causes of injury which is consistent with

previous studies.

Most Researchers showed that several factors were related to the occurrence, severity, and types
of injury. Socio-demographic factors, working environment variables and worker’s behavioral
factors are the possible risk factors for the workers to be injured in the workplace of

manufacturing industries including glass manufacturing industries (6,11-14,16,17,28).

The multivariate analysis result revealed that working sections, work experiences in the same job;
monthly income, health and safety information, sleeping disorder and use of PPE were

significantly associated with occupational injury in this study.

Some findings showed that sex and age are significantly associated with the prevalence of
occupational injuries in which all showed the younger the age group the greater injury rate
(12,14,18,27,28,32) and being male were a risk for occupational injury (12,14,26,27). However,
this study showed that sex and age are not significantly associated with occupational injury. This
could be explained by females and young workers might be assigned at fewer machine areas as it

needs experiences in this study.

It has previously been reported that the rate of occupational accidents increases when the
educational level decreases (6,13), however, in this study it was not significantly associated with
the prevalence of occupational injuries when adjusted all variables of interest; results would be
the same as those of other studies (6,11,13,14,24,25,32). This implied that education may not a

guarantee for not being injured but safe practice.

This study revealed that those who had less work experience in the same job were more likely to
have a work-related injury as compared to those respondents who had more years of work
experience and the association was statistically significant. ‘This might be due to the reason that
more experienced employees adapted the working environment and comply with safety
precautions. The result was in line with other studies in Ethiopia ( 6,29) and Iran (26). Besides,
the study was consistent with findings in the India glass manufacturing factory (17). Job

categories of Forman, mechanic maintenance, mold and workshop repairer, and cold end and
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finished product selector experienced more work-related injuries than other workers. Multivariate
analysis showed that the result was found significant which is consistent with studies in North

Gondar (32) and mugger cement factory (6).

Regarding the work environment factors, health and safety information was significantly
associated with occupational injury when it is adjusted for all variables. On the other hand, health
and safety training, work hours per week and workplace supervision did not show a significant
difference when it is adjusted for all variables. However, this study was inconsistent with other
findings such as safety and health training (14,24-26,32), work hours per week (12,14,24,25,32)
and workplace supervision (25,26,32) in other studies.

The occurrence of occupational injury was significantly related to a sleeping disorder. This could
explain that sleep disorder affects the ability to maintain wakefulness, loss of concentration,
ability in assessing or watching the work environment and working conditions and performing
duties and health status. The report of most occupational health and safety studies conducted in

Ethiopia strongly agrees with these findings (11,12,14,32).

Respondents who did not use Personal Protective Equipment were more likely of had higher odds

of a work-related injury as compared to those who used Personal Protective Equipment and the
association was statically significant. Other studies were also in line with this finding in which the
nonuse of Personal Protective Equipment increased the occurrence of occupational injuries
(17,24,28,29). This could be explained by the fact that proper utilization of PPE highly reduces
the occurrence of unexpected injuries in the glass factories. Findings of observation also
supported this finding.
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7. Strengths and Limitations of the study
Strengths:

» The finding could serve as base line information for further research and important for policy
makers to design strategy to prevent and control injury in glass factories.

> Observational checklists were used to address issues which were not included in the main
parts of the checklist like the practice of the worker and the condition of working

environment.
Limitations:

» Study participants might perceive that responding as an injury might bring benefits and
failure to report socially sensitive information.

» The study was a one year cross sectional study, the possibility of recall bias may result in
under reporting and misreporting of events.

» The level of noise, temperature, dust particles and other chemicals were not objectively

measured.
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8. Conclusions and Recommendations

Conclusions:

The study showed that there is a high prevalence of occupational injury and severity among
workers engaged in glass manufacturing factories in Addis Ababa. In this study, the overall
occupational injury prevalence rate of 583 per 1000 exposed workers year. Twenty-one (10.1%)
injured respondents were hospitalized. A total of 528 workdays were lost among 208 injured

respondents, being 2.54 days lost on average per an injured worker.

In this study respondent’s working section, work experience in the same job, occupational health
and safety information, sleeping disorder and use of personal protective devices were found to
have a statistically significant association with occupational injury.

The work environment observation revealed that in all glass manufacturing factories there were
no program based supervision, no warning signs and safety rules and regulations in factories,
some workers do not use Personal Protective Equipment while on duty, there were no trained and
professional safety officers in all glass manufacturing factories, the established health and safety
committees in one factory was not active, and in one factory there was no safety committee
established.
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Recommendations
In the view of the above findings and conclusions for sustained prevention and control of

occupational injuries, the following recommendations are made for action:
For glass factories:

¢ There should be standard quality and adequate supply of Personal Protective Equipment
for all glass workers and its utilization should also be monitored regularly.

¢+ There should be warning signs in each work section, safety rules and regulations in the
glass factories.

+ Establishment of active and functional occupational health and safety committee is
essential in the glass factories to safeguard the health and safety condition of the
workforce, conduct regular review meetings on occupational health & safety programs,

and include as an integral part of their concern.

For the Bureau of Lab Labor and Social Affairs:

®,

% Ongoing health and safety information and / or training should be given to the factories
and employees

¢+ Periodic supervision on health and safety conditions of workplaces should be emphasized
accordingly at all levels.

% The existing laws, policies, regulations, directives and workplace standards in the country

as to occupational safety, health and work environment conditions should be implemented

and enforced at all levels to maintain the safety and health of the worker. Like, enforcing

the factory to assign professionals and trained officers on occupational health and safety

services.
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10. ANNEXES:

Annex 10.1: PARTICIPANT’S INFORMATION SHEET
Title of the study: Assessment of prevalence and associated factors of occupational injuries

among glass factory workers in Addis Ababa, Ethiopia.

Investigator: Mengistie Simegnew
Advisor: Dr. Teferi Abegaz

Mr. Yifokire Tefera

Introduction: The risk of occupational diseases and injuries increasing from time to time and
become the most prevalent and major public health problem in the world. The numbers of
different industries are increasing from time to time in Ethiopia, and meanwhile, due to low

awareness, work-related injuries are more likely to occur among industry workers in Ethiopia.

Purpose: The objective of this study is to assess the prevalence of occupational injuries and
associated factors among glass factory workers in Addis Ababa, Ethiopia.

Procedure and Participation: The method of this study is an institution-based cross-sectional
study. The expected duration of the participant’s contact with the interviewer will be no more
than thirty minutes. You asked to participate in this research because the trustful information
which you will provide is important for the understanding of the proposed subject matter.
Moreover, your particular participation is affirmed by the sampling frame through the procedure
of probability sampling technique which provides an equal chance of selection. You will be asked

about your Socio-demographic, behavioral characteristics and work environment variables.

Confidentiality: To establish secured safeguards of the confidentiality of research data, the
principal investigator (P1) will use codes during the data collection period instead of using names.
The original data will be locked in cabinets until the data analysis carryout and no person shall
access except the principal investigator and the advisor for data checking and cleaning purposes.
The use of information for any purpose other than that to which participants consented is
unethical to the participants. The information you provide is not disclosed in the way it identified
your personal characteristics and privacy. After the research defense, and final work is approved
by the school of public health and academic commission and the university senate, the original

data questionnaire will be incinerated insecure manner.
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Benefit of the study: The research does not have a short term financial, health care and capacity
building benefit to the research participant as an individual or as a group but in the long run it will
help the concerned organization and policymakers to have a policy consideration and direction
and formulation of strategy and design of occupational health and safety programs based on the
recommendations and the findings. The result can be used as a baseline for further studies that can

be done in these occupational areas.

Risk and /discomfort of the study: The study has no risk for the participants and interviews also

will be private to make safe participants from management related problems.

Inducement, incentive and Compensation: This study process has no form of inducement,

coercion and the study does not bring any risks that incur compensation.

Results Dissemination: The result will be disseminated to the Addis Ababa City Administration
Health Bureau, MOLSA, identified glasswork factories, FMOH for designing prevention and

control measures of occupational health and safety program.

Right of the participant: Participating and not participating is the full right and participants can
stop participation in the study at any time. This would not affect at all on your health benefit or
other administrative effect and nobody will enforce you to explain the reason for withdrawal. The

participant can skip a question which the worker does not want to respond to.

Person to Contact: The participant has the right to ask information that is not clear about the
research context and content before and or during the research work. You can contact the
principal investigator and his advisor. Moreover, this research has undergone ethical reviewed
and approved by the Addis Ababa university school of public health. The main task of this board
is to make sure that the ethical principles have adhered or not and the research participants are
protected from harm. If you want more information and check about this study you can contact
through the following address.

Addis Ababa University School of public health: Secretary Office Tel.
Investigator: Mengistie Simegnew Phone no. 0929364317

E-mail address: mengisties@gmail.com

Advisor: Dr. Teferi Abegaz

Mr. Yifokire Tefera
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Annex 10.2. INFORMED CONSENT FORM
Title of the study: Assessment of prevalence and associated factors of occupational injuries

among glass factory workers in Addis Ababa, Ethiopia.

I have been well aware that this research undertaking is a post-graduate degree partial fulfillment
of research thesis which is coordinated by Addis Ababa University School of Public Health and
the designate investigator is Mengistie Simegnew. | have been fully informed in the language |
understand about the research project objective is to assess the prevalence and associated factors

of occupational injuries among glass factory workers.

| have been informed that all the information | shall provide to the interviewer will be kept
confidential. I understood that research has no risk. | also knew that I have the right to withhold
information, skip questions to answer or to withdraw from the study any time | have acquainted
nobody will impose me to explain the reason for withdrawal. It is also enlightened there would
not affect at all in my health benefit or other administrative effects that | get from the glass
products factory. | have assured that the right to ask information that is not clear about the
research before and or during the research work and to contact Addis Ababa University, School of
public health, Secretary Office Tel.

Investigator: Mengistie Simegnew Phone no. 0929364317

E-mail address: mengisties@gmail.com
Advisor: Dr. Teferi Abegaz

Mr. Yifokire Tefera
| have read this form, or it has been read to me in the language | comprehend and understood the
condition stated above, therefore, | am willing and confirm my participation by signing the

consent.

Name of the participant

Agreed to participate in the study: Yes / No (mark one of them for verbal consent)

Signature (if written consent)
Name of witness (Data collector, supervisor, any third person)
Signature Date
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Annex 10.3. English version questionnaire

Questionnaire for the assessment of occupational injuries among glass factory workers in Addis
Ababa, Ethiopia.

Name of the factory

Questionnaire identification number

Name of the working section

Introduction and consent form

Hello, my name is . | am here on behalf of the research team of Addis Ababa
University School of Public Health Department of General Master of Public Health. We would
like to understand how big the problem of occupational injury is and what causes this injury. To
get this information, we are carrying out interviews in this factory. The results from this project
will be used to help policymakers and other responsible bodies to improve occupational safety
and health services in the factory. I would like to ask you some questions about an incident that
resulted in an injury to you while at a job in the previous 12 months. The question about
occupational injuries that | would like to ask you will take about 30 minutes of your time. What
you tell me will be kept strictly confidential. This information will be kept securely and no one
outside of this research team will find out the answers that you give me. During the period of the
interview, you are free to stop the interview at any point, or not to answer any of the questions

that we ask. Do | have your permission to proceed?

1. Yes 2. No

Informed consent certified by

Interviewer name Signature

Date of interview Time started Time completed

Result of the interview: 1. Completed 2. Respondent not available.
3. Refused 4. Incomplete
Checked by supervisor: Name Signature
Date
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Part 1: The following section will be on Socio-demographic characteristics (Q101-110)

No | QUESTION Possible Response Skipping | Resp
onse
code

101 | Sex 1. Male 2. Female

102 {Age | e years

103 | Religion 1. Orthodox 3. Protestant

2. Muslim 99. Other, specify

104 | Educational level 1. Unable to read & write

2.Read & write
3.1-8 grades
4.9-12 grades
5.12 +

105 | Marital status 1.Married 3.Divorced

2.Single
4. Widowed
106 | Jobcategory 00| memememmemeemeeee
107 | Total service year in this Year
factory
108 | Service duration the in same Year
job

109 | Monthly income Birr

Part I1. Occupational injury characteristics

201 | Have you had an incident | 1.Yes 2.No If no, skip

at the job that resulted in an to Q 301
injury in the last 12
months?
202 | Have you had an incident | 1.Yes 2.No
at the job that resulted in an
injury in the last 2
weeks?
203 | If yes to Q 201 how many per year
times?
204 | If yes to Q202 how many per 2 weeks
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times?

205

Parts of the body affected

1.Eye

Per year

Per 2 weeks

2.Tooth
3.Hand
4.Ear
5.Knee
6.Toe

7.Fingers

8.Head

9.Upper arm

10.Lower arm

11.Upper leg
12.Lower leg

13.Back
14.Chest
15.Face

16.Multiple
99.0ther, specify

206

Type of injury

© 0 N o g bk~ w b PE

e o e
w N kO

Abrasion/laceration
Cut

Burn

Crushing

Puncture

Fracture
Dislocation
Amputation

Electrocutions

. Suffocation
. Ear injury
. Eye injury
. Back pain
14.

poisoning

99.0ther, specify
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207

What were you doing at

the time of injury?

208

Causes of injury

1.Struck by/against an object
2.Machinery

3.Hit by falling objects
4.Falling accident

5.Hand tools

6.Fire

7.Lifting heavy objects
8.Electricity

9.Splinting objects
99.0ther,specify

209

What
given by

was the reason

the respondent

for the causes of injury?

1. Disorder of normal operation

2.Improper hand working Instruments

3.Absence/inadequate machine safeguards

4. Absence of safety education
5. It is due to not using PPE
6. Misuse of protective devices
7. 1 do not remember

99. Other, specify

210

Day of injury

Monday
Tuesday
Wednesday
Thursday
Friday
Saturday

N o gk~ w DN E

Sunday

22. Do not remember

211

Time of injury

1. Inthe morning
2. In the afternoon
3. Inthe evening
4. In the mid-nigh

22. Do not remember
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212 | If yes to Q 201 how was its | 1. Serious (permanent/disability lasting
severity months)
2. Moderately severe (disability lasting
a few days/weeks
3. Minor (disability where the worker
returns to work on the same day or
the next day)
213 | Were you hospitalized as
a result of injury in the | 1.Yes 2.No
last 12 months?
214 | If yes to Q.211, for how days
long?
215 | Number of working days days
lost due to injury at work
for the last one year
Part I11. Working Environment Information
301 | Hours worked per week hrs
302 | Is there regular health and | 1.Yes 2.No
safety supervision?
303 | Have you had occupational | 1. Yes 2. No
safety training/ education?
304 | How long since your last months
training/education?
305 | Have you had any shift 1. Yes 2. No
rotation in your work?
306 | If yes, for Q305, how often? | 1. Every 24 hours
2. Every 48 hours
3. Every month
4. Every 3 months
5. Every 6 months
99. Other, specify
307 | If no, for Q305, In which | 1. Morning shift
shift you are working 2. Afternoon shift
3. Night shift
4. General shift
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308 | Have  you had any | 1.Yes 2.No
information regarding
occupational  health  and
safety through mass media or
from any other source?
Part IV. Worker’s Behavior Information
401 | Do you chew chat? 1.Yes 2.No If no, skip
to Q403
402 |If yes to Q401, how | 1. Every day 2. 1-3 days/week
often? 3.0ccasionally
403 | Do you drink alcohol? 1.Yes 2.No If no, skip
to Q405
404 |If yes to Q403, how | 1. Every day 2. 1-3 days/week
often? 3.0ccasionally
405 | Do you smoke a cigarette? 1.Yes 2.No If no, skip
to Q407
406 | If yes to Q405, how | 1. Every day 2. 1-3 days/week
often? 3.0ccasionally
407 |Do you have sleeping | 1. Yes 2. No If no, skip
disorders? to Q409
408 | What is the reason for | 1. Working more than 8 hrs/day in the
this sleeping disorder? enterprise
2. Engage in additional duties outside
the enterprise
3. Evening/Mid-night working
4. Work burden
99. Other, specify
409 | Do you have job stress in 1. Yes 2. No
your work?
410 | If yes to Q409 what is the
reason for this job stress?
411 | Are you satisfied with | 1. Yes 2. No
your assigned job?
412 | If No to Q411 what is the
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reason for not satisfied in

your assigned job?

413 |Do you use personal | 1.Yes 2. No If no, skip
protective devices? to Q414
414 |If yes to Q412, what| 1. Gloves 1.Yes 2.No
type? 2. Respirators 1.Yes 2.No
3. Goggles 1.Yes 2.No
4. Face shield 1.Yes 2.No
5. Boots 1.Yes 2.No
6. Earplug 1.Yes 2.No
7. Helmet 1.Yes 2.No
99. Other, specify
415 | What is your reason for | 1. Absence of protective devices
not using personal | 2. Not comfortable to use
protective devices? 3. Absence of safety & health education
4. It decreases work performance
5. Create health & safety hazards
99. Other, specify
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Annex 10.4. Work environment observation checklist

Checklist for the observation of the working environment in glass and bottle factory in Addis
Ababa, Ethiopia which is adapted from other studies (14).
» Name of the factory * Name of the working section

Hazards in the working environment

1 Is there excessive heat in the workplace?

Yes requires that a worker is found sweating when naked or with light clothing; if the 1 Yes
investigator feels as sudden heatwave when entering into the industry. 2 No

2 | Are there regular health and safety supervision programs and plans in each work
section/office? (Requires showing a schedule and work plan in the office/ or work section | 1. Yes
while inspection around) 2. No

3 Is there a medical record in the clinic? Yes shows the availability of medical records for | 1. Yes
injury in the clinic while inspection round. One year injury data will be collected from the 2. No
medical record while inspection round.

4 Is there warning signs or safety rules in the workplace? (Yes indicates signs or posts in the | 1. Yes
workplace while inspection around. No indicates lack of such signs or posts while inspection 2. No
around)

5 Is there an adequate supply of PPE for employees? (while inspection around, requires no | 1. Yes

. 2. No
lack of such equipment)

6 | Do the employees use necessary personal protective devices? (Yes indicates PPE used by | 1. Yes

. . 2. No
each worker while inspection around.)

7 | Does the factory have the most important safety and health regulation? (Requires showinga | 1. Yes

. 2. No
copy of regulation)

8 | Does the factory has trained safety and health personnel? Requires either implementation as | 1. Yes
a result of initiatives from health and safety personnel or written action worked out with 2. No
them.

9 Does the working section have first aid equipment? (Requires the presence of first aid | 1. Yes

. . . 2. No
equipment during data collection)

10 | Is there an occupational health and safety committee in the factory? (Requires showing a 1. Yes

2. No

copy lists of committee members)

Thank you!
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Annex 10.5: ATMEELLT P7LAT avl% (informed consent form)

mS SATAT A789°7 hv? A'h ANAAU-:: AHY Loy~
LU7? TG PoLe0%e PaLO AN RLACAE Mh°G Gk PoheF0N mS TH9°VCT aEA
-7 AN U5 4@ hoo-g IC OHLPH PoLLCH 15%FT7 TIC TAPTS €14 ET ook
Aol ST AN INT: NooP'H9° LUTT aolB AT1TTH LY £CET AL ATIFNT: PHY TS
oM 2177 ATLhG @10 Poo-f LCET AL LUTITS A1NIN-T7 ATAAA oomiE AM
LXLPA: DAPIY® hné- IC VEEPH NS 12 @i+ @-aT eLLONTT T80T (Fooaht 30
Ltd PULONE CHONT TLEPTT NINEPPT RIO8AT: ACNL hHv 0T CHOama-7
PTGA7 avnem, TITHND G PLE P ool Nooamt PHY TGT 4034 A8 ALTAP
Nr1 oo71L tavCmPa::

PTa-k COO:- NA%h ana hh27 N997% PNCH$S mCov-0 “99°LF 4N PTF N7LNs-
ONCAHET AL hoo-@ IC (FHEEH PULLCH 15PTF aom? AS oot “1TST

PATAD. O9°: a7k horim-
PTGkt ATé O9°: 1. &/C té.6 AlDH
1. &t &6NC 144
PTG AQTA0S: NS0 AN SLOE PUNLTAN MS AT /RS

a1 L:- NaU'+ 1Hh hdé- 2C 0HLLH ALIOAN PoLhnE 18T ANTP4P ANLt neHE
ChNLTON PMG AS PaAhe9l TIC 10 NPhoot A’LALSTPT 9°F AG AhANTIATT
et ST P1r%Ek AdhdrT A28 AR e O 351 AI1CT Phe: £A 1.

PTGk TPI°:- +AFLO TAFL Moo PST® NPTH COLETTF I°39° PPI° PAI°::

< WY TS+ P70 oMt At2lor L4 AZLmt +oodAdl TGET 67Lo0Th MAT
K I W LT

S PTGk om ANFTID MS LE TATSNTS TLLOEC AS ANWGTHES 2Tu0e-P 152 LG
24 NA?LLLT  T4ET  AgvhAhAS  AgodNMC  PULEATA  ooGUFLDTT  AooILe
LMPUIA::

S 8V avlZ8 NTLANGNNT @P T OH18 ACHE ETT GRS OFLD @-0T NTLTToe @g9°
NPCN NTLTF MG TEI° AT8.L5 LLLIN: WFFAI® PavBavl @ MG LAMA::

PTGt & PPA oomBdk  AAFE  OTGE POLLCHAYF@- 990 ALt 1S
ALLCOAVTF@YI°:: FAFLD PTLAMMD avlB TLNTEPrE OATLSLED TAFLD hanTS8L.4-P
MG 19 Y-
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PN oomPd +AaF4 o)V

o HAFLO® MV TGT AL Pood e @LI° AdovAH6 ook CHmNd 1@

o NooA+e AL APLA N°TFE@I° (9T PI%LT ®L9° hTLELPE @NT AogvovAn
PVCANTTT TOE AhovavAh LFAN:

e NFA oomd @OPT INR CAPTT TIC oomPP LFAA: PTG TLATE-Prl:-
CHATLD T N7LATC SPHA:
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Annex 10.6: e+AF 4@ PLPLATE PE
Y Tae SHOAMT? avl8 N7L10F €78 A7N0 @L9° 10N NN L TeAY-

>

YV V V VY

LU PTG NASO AN RLAA PUNLTAN MmS ALY FE  AbEaNST Tt 014
a0 3Nk Voo i A9PLP K U-E TGET ATLOLENYS

PTG Con NAZN AN h-ho? N2LTT PNCH S MCovn 2919°LF 4NChPT 017104
OAGATT AL hoo-@ IC NHLLH ALI AN PoLh0E 14T aom7S avihh 17T
PTG E PIE AT MNCHEE 4NCIHPT e NF Ahdk P9LTA 180T 997G
PINNT @, oolBEPT NLATC A7L7191:

TG 9°19° Q1T 1% WILTILLCHANT

PPeE®. AN TIRLT 0L OLAA TLE ooHAA AILIVTAGS “1719° O,
ALOIL LT A7LTT8TA

N4ANCh@. NMGP9° AL P71 ANHSLCT OhovAdt 9°79° ARYT 18t ALLCHANT
ATLTIRT A

TGET oot PANTT TIC Ta OFAMT ALLEA MPEE ovl8t AILICTA
F1IHMAAY-:

A%0 AN0 RLi0cE PUNLHAN mS AR /0T

CATH®. 9> o070t hoo i

PTGk A%Té 09 A/IC Héé hNOH

at 86nC Téd

DAL CHAMT? aolB N0 7% AT0 ORI FIONT (FhaA hHesU- A 0Tk
AALG L PLE PFAU-

g+azéd g &C™M
CaTH® O9° &G h& N NAR /0. TIN/
f7o0nc a9 &CM
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Annex 10.7: Pa“1CE TCT19° aomBP
f4Nsh@- n9°
C e NGn aohf TC
PTeE Povpf &TC ------------

LU aom&P NASN AN hh9? N99L75 PNCH PSS mCov-n T9°LF  4NChPT N0
ONGAHET AL hoo-@ IC (FHEEH PoLh0E 15PT7 oom7G ook AZITST PHHDE Y-

PA oML T ho1LLD V6t OHAT6PT S 2L o

MG LOTAT A789°7 AN? A ANAAU-: ARV PooMu-t
LVFT TGT P2.000% PhLO AN RLOCA A hg°G dirdt: ChNiFaN mS T9°VCT NG
&7 AOA % 1@ hoo-f IC EEEH P91.CH 1S T7 TIC TAPLTS P1HSPET a0k,
Aol ST AHAINT: NooP'r9° LU7TT aol8 A%T1TTH (Y £CET AL A5 AU PHY TG T
oM AT ATLWS O Poo-@ SCE T AR LUTIFS My WIATNTT ACTRAN aomis
A LTLPA: NAPI® hdd- IC 0HLEH NG~ 12 @i @0TF PLLONET 14FF
0-teopnt 30 Led PoL.0NL CHONT TLELTT ANINEPPT AdSAU:: (TS E PI°GAT¢L
PACNLT oo €L OSTT NF 10 hACA® PSTIOT “TH5m19° oo 17Lam.C
ATMNPAT: DY TGTH 2C FLPH N9T75@-9° LG NF O9° A7L991899G ATL2978mebn
ANINOALT ADSAU- : Noom@d 181 AovaoAn PTILLATTT TLELT PAgvavph aoltL
etmne -

PTGk QAT o030k Noo -
hL - 0.4 0929364317 a.-“14: mengisties @gmail.com
0TS+ AovATG G PLE 1 D172

1. h®
2. ARLAUI®  (ALLAUY® NN hood i@ +L +ME TMeE LAS)

fmgeem N 4C71

amee CHICANT +7

PoomBe @-m: 1. TOLNLA 2. tmPe® ANTTTI°
3. ®PLE hLLAI® 4. A TI°N:TA
Pal21ma ATCALHC O9° &G 7
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REAT: TU0E-BS 221 HAR 1K 3 2FF Whovdht (T £TC 101-109)

+t. | TEE ?7L.mNP aon COLHAN | b
101 | 22+ 1. 07 2. i
102 | ALy ] e Gav-t
103 | V@IS 1. AC+L00 2. ao-QN9°
KIS Tog MBS 2N 4. AA 1A 2men------
104 | ¢ 1H9°UCT 248 1. 970NG o099 C91LT/TA
2. 770NG ov99: NF 3. h1-8% naih
4. 9125 G 5.12 +
105 | PoNF U 1. 21/F 2. PAN/F
3. P4I/F
4.99.0°F 9NN P9t
106 | £0é- N9 o
107 | N4ANEh@ @-AT NAMPAL LAD/AT Phé- AI°L Yool
108 | NNV PNé- AEA @-0T £A®- PAIN 0T Hao} ®C/havt
109 | foC 0, NC
nRA 2. P0é AL 1417 (haoaht (TPE €TC 201 - 214)
t.k | TOE Lm0y avAn PoLHAA he
201 | 04  ANé v @t @0T hoo@ IC | 1. AP PAI° hiPy
0+2PH PLLAND T T8 hN? 2. PA9° ofL +TC 301
202 | ATEE RTC 201 aoALL AL Pt OFF LH? Nhoo-- 0
203 | NA4-+ v-At AT @0 hdéd- IC NHLPH | 1. AP ao)\(P CHI°
PLLANDT 15T hA? 2. PAP® oL ETC
205 £'1.5
204 | ATPE £TC 203 ooANL WP hP1 O LW? N2 ag°3t H
205 | ATPE ETC 201 AG 203 avANP AP alfh Nhao N2 A3t

P15 PO@1T e

1. 027 H
2. TCh Hh
3. A% 0

4, 2 1H
5. AN H

6. PAIC Mt 1H
7. PhAl AP 1H
8. ¢ H
9. PARF @ NIL 1H
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10. ¢ 2% n
11. h:ANT NAL
LAD-AIC 1H
12, b 0F 1Rl
13. €cn 0
14. 4T 0
15. & Hn
16. K- POh@-7t 0
N
99. &N hA gmen----------
206 | ATEE RTC 201 oL AP a1 1%k 98 | 1. BLt/ooAT 2. aof/lT
3. 2mir 4. aoPPPT
5. o) 6. 0N
7. OAPT 8. mA9° I
9. Nhnntéen avfH 10, avJ-4.7
1. e2¢ 184+ 12. 0927 4%
13. PECA yaog® 14. avovlH
99. AA hA gmen --------
207 | AL2®m O\hAaT 9°7 APGS INC
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Annex 10.9: Overview of the glass manufacturing process (35)

Melting tank

* Cross-fired
*End -fired

* Recuperative

* Unit melter

Raw materials — glass
sand (SiO2), soda ash
Na2Co3, Limestone
CaCo3 and others
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Batch mixing
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A 4

-Melting (1500°c)
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Forming (800-1100°¢c)
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Finishing
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