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Abstract

Background: The risk of occupational diseases and injuries has become by far the most
prevalent and major health problem. Particularly, steel industries continued to be dangerous
for the health of workers. This study aimed to produce relevant and up to date information on
work-related injuries that could be used in the development of preventive measures and
intervention priorities to safeguard the health and safety condition of the work force in
industries.

Objective: To assess the prevalence of work-related injuries and associated risk factors among
production workers in iron and steel industries in Bishoftu and Dukem Towns, Oromia regional
state, Central Ethiopia.

Methods: Institution based cross-sectional study was carried out in November, 2015.
Production workers in five iron and steel industries were first stratified by working sections and
a total of 359 workers were selected using simple random sampling. Data were collected using
pretested, questionnaire and observational checklist. Data were entered using Epi Data version
3.1 and analyzed using SPSS version 16.0. The magnitude and characteristics of work-related
injuries, and the socio-demographic, work environment and behavioral characteristics of the
respondents were analyzed by descriptive statistics. Bivariate and multivariate logistic
regression analyses were done to identify the associated risk factors of injuries.

Results: The injury prevalence rate was 36.5% per year and the most common causes of injury
were Hot metal contact (18.6%), fire and explosion (16%), splintering objects (15.5%),
machinery (14.4%), and hit by falling objects (12.4%). Working in maintenance section
[AOR=2.6, 95% Cl: (1.4, 4.6)], lack of health and safety training [AOR=2.9, 95% Cl: (1.7, 5.1)],
night shifts [AOR=3.6, 95% Cl: (1.5, 8.5)], and job dissatisfaction [AOR=2.7, 95% CI: (1.6, 4.5)]
were found to increase the risk of work-related injury compared with the respective
counterparts.

Conclusion: Work-related injuries were high among iron and steel industries workers. A
significant relationship between work-related injuries and job category, health and safety
training, night shift and job satisfaction were found. Emphasis should be given to provision of
appropriate health and safety training, interventions to help workers in maintenance section
and night shift and to increase job satisfaction using different motivational factors.
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Introduction

Occupational health and safety is one of the most important aspects of human concern. It aims
an adaptation of work to man and each man to his job for the promotion and maintenance of
the highest degree of physical, mental and social well-being of workers in all occupations. An
occupational health service has to meet the special needs of the undertaking concerned and
the people employed. The needs of the undertakings with respect to working population should
be well identified and properly addressed(1).

The discipline covers the following key components: the availability of occupational health and
safety regulations at workplace; the availability of active and functional occupational health and
safety committee at workplace; monitoring and control of factory hazards to health;
supervision and monitoring of hygiene and sanitary facilities for health and welfare of the
workers; inspection of health safety of protective devices; pre-employment, periodical and
special health examination; performance of adaptation of work to man; provision of First Aid;
health education and safety training to the worker; advice to employers on the above
mentioned items; and reporting of occupational deaths, diseases, injuries, disabilities, hazards
and their related preventive measures at working (2).

The benefit of occupational health service in developing countries is seen locally as well as on a
national level. The positive impact of occupational health service locally may be observed in
reducing morbidity and work-related injuries. In addition, this means fewer losses to employer
and worker as there will be a reduction of wage losses and decreased compensation costs. The
reduction of absenteeism is of great importance concerning skilled labor, especially in countries
where there is a shortage of skilled labor (1).

Work related injuries are costly to the community as a whole; they represent a burden which is
constantly growing and which affects the standard of living of every one. Work related injury
involves for the worker temporary or permanent adverse consequences of an objective or
subjective nature, at both the personal and occupational level. The psychological impact of
injuries cannot be ignored as well (2).



Statement of the Problem

The risk of occupational diseases and injuries has become by far the most prevalent and major
health problem. According to the International Labour Organization (ILO), approximately 2.3
million people die from accidents and diseases related to work each year. In stark terms this is
equivalent to killing the entire population of a small country. The daily death toll amounts to
some 6,300 persons. The vast majority of these deaths are avoidable and preventable —
morally, politically, socially and economically these deaths are unacceptable. The ILO estimates
that approximately 337 million occupational accidents occur annually that result in a 3+ day
absence from work and work-related diseases affecting an additional 160 million people around
the world(3).

The workplace fatal injury rates are 3—4 times higher in developing countries than the
developed ones (4). Compensation, work time loss, production interruption, training and
retraining, medical expenses and social assistance accounts for 5% of the global gross national
product (GNP) (5). In Africa, where traditional hazards, such as workplace dusts and noise levels
have not been dealt adequately, introduction of new technologies, chemical substances and
materials have led to new and extra increased burden of occupational injuries and diseases. In
Sub-Saharan Africa, more than 257,000 total work-related fatalities, and 55,000 injuries
resulted in a loss of about 4% of GNP (4).

Many developed countries have extensive and comprehensive occupational safety and health
management systems, which improved worker safety. However, in developing countries having
60% of the global workforce with 80% employed in heavy and dangerous work, only 5-15% of
them have access to occupational health service (6). Unregulated exposures to chemical and
physical hazards, beginning work in childhood, poverty, hunger, and scarce workplace health
and safety resources contribute to high incidences of occupational injuries. These injuries along
with occupational health remained a neglected public health problem, received little attention,
remained low at the national priorities list (7) and had low commitment level in developing
countries (8).

Historically, steel industries continued to be dangerous. Employed workers in basic steel
industries are at greater risk for non-fatal injuries and illnesses due to very complex nature of
production processes, material handling and other related functions of iron and steel making

(9).

Ethiopia has been a member state of ILO and signed conventions related to health and safety of
factory workers since 1923. However, the national occupational safety and health policy is not
issued though it is required by the country as a result of ratifying occupational safety and health
convention no. 155/1981 (10). Currently to prevent occupational injury and to promote health
and safety at work places, the Federal Ministry of Labor and Social Affairs, Oromia Regional
Bureau of Labor and Social Affairs and affiliated representative offices have taken
responsibilities for occupational safety and health services of workers according to labor
proclamation no 377/2003 (11).



In Ethiopia, like other developing countries, different industries are coming up at a fast rate;
however, the country is relatively unclear regarding work related injuries and hazards because
of inadequate accident and disease recognition, poor recordkeeping and reporting
mechanisms. As a result the work related injuries are more and more likely to rise among
industry workers (12, 2).

2.1 Significance of the Study

This study aimed to produce relevant and up to date information on magnitude, characteristics
and factors related to work related injuries among steel industry workers in Dukem and
Bishoftu Towns, Oromia regional state. Such information can be used to develop preventive
measures and effective intervention priorities to safeguard the health and safety conditions of
the work force in industries. The study results may also be valuable for policy makers to
formulate injury prevention programs in order to inform, plan, implement and evaluate health
promotion policies and strategies in the steel industries nationwide.



Literature Review

Development and industrialization in particular, have made immense positive contributions, to
health, social wealth and improved education service. However, industrialization has also had
adverse health consequences on work places. These effects have been caused either directly by
exposure to safety hazards and harmful agents or indirectly through environmental degradation
(13).

An occupational injury is any physical injury condition sustained on a worker in connection with
the performance of his or her work in the industry. Employed people in industries spend at
least one third of a day at work which have a strong effect on their health and safety due to
work and work-related injuries (14). These occupational injuries pose a major public health and
developmental problems which result in a serious health, social, and economic consequences
on workers and their employers (15, 16).In developing countries like Ethiopia, the experience in
the practice of occupational health is limited. Records of work-related injuries and diseases are
lacking (2).

3.1. Magnitude of work related injuries

Study carried out in Thailand reported that there were 189,621 cases of occupational injuries.
Of this number, 607 were deaths, 20 cases of disability, and 48,078 cases of over 3 days lost
from work (17). Results from US study showed rate of 75 per 1000 exposed workers per year
(18).

Studies that are available on industrial injuries indicated that work related injuries occur with
great frequency and much greater severity in developing countries. The injury rate among
small-scale industrial workers in Zimbabwe was 131 per 1000 exposed workers per year (19).
The injury rate in Nigerian factories was 22 per 1000 exposed workers per year (20).In another
public sector industry, Indian Oil Corporation limited, prevalence of work related injuries are
35% among all injuries reported in their hospital and burn injuries were about 6% of all injuries
(22).

Limited studies in the field of occupational health hazards have indicated that the magnitude of
occupational injury is grave in Ethiopia (21). Few attempts have been made to identify work-
related injuries and their determinants among industrial workers. The injury rate among 4,462
industrial workers in Addis Ababa was 80 per 1000 exposed workers per year (22). A study done
among 3,100 textile factory workers in Addis Ababa reported cumulative incidence of 200
injuries per 1000 exposed workers per year(23).Reports from Department of Environmental
Health of Federal Ministry of Health of Ethiopia revealed that among 16,610 industry workers in
Addis Ababa cumulative incidence of 723 injuries per 1000 exposed workers (24).

In a study conducted on small and medium scale industries in North Gondar zone, the annual
and two weeks prevalence rate of work-related injury were 335 and 120 per 1000 exposed
4



workers, respectively. Fifty five (17.1%) of the injured respondents were hospitalized,
accounting for 40% hospitalization more than 24 hours. One hundred and three (53.9%) of the
injured respondents were absent from work for more than 3 days. There were 2 deaths as
result of work related injuries in the last 12 months (2).

Another study conducted among steel factory workers in Addis Ababa shows injury prevalence
rate of 33.3% per year (25). In a study conducted in Tendaho Agricultural S.C., Afar, the overall
occupational injury cumulative incidence was 783 per 1000 exposed workers per year. Seventy
(11%) injured workers were hospitalized. Most (90%) of hospitalization was for more than 24
hours, where one death was reported in the preceding one year prior to the study. A total of
6153 work-days were reported to have been lost, at an average of 11.4 days per an injured
worker per year (26).

3.2 Injury Characteristics

3.2.1 Causes

The studies conducted in Ethiopia indicated that there were different causes of occupational
injury. According to a study done in eleven urban industries in Addis Ababa, it was indicated
that being hit by or against objects and falling were the commonest causes of work-related
injuries (22). Findings of a study done among textile factory workers in Addis Ababa
demonstrated that the most frequent causes of occupational injury were machinery 42 (29.4%),
and being hit by or against objects 29 (20.3%) (23). Department of Environmental Health in
Ministry of Health in Ethiopia reported that striking (25.5%), falling (12.8%), and flying objects
from machines (8.5%) were the major causes of occupational injury (24). Similarly the Amahara
regional BOLSA reported that machinery (36.7%), mishandling (15.3%), falling (14.5%), and
hand tools (6.2%) were the commonly complained occupational injury types among
manufacturing industrial workers (27).

In a study conducted among steel and iron industries in Addis Ababa, the most common causes
of injury on the workers were splitting and flying objects (16.4%), hit by falling objects (13.7%)
and machinery (12.6%). Workers were exposed to preventable workplace hazards such as to
excessive noise, fumes and dusts and to old and unguarded machines, splitting materials and
sparking of metals (25).

3.2.2 Types

In most studies, abrasions, cuts, burns, puncture, and fracture were the common injury types
among manufacturing industrial workers (2, 27). The Amahara regional BOLSA 2007/2008
report also indicated that abrasion (62.5%), cuts (12.2%), and punctures (6.7%) were the
commonest occupational injury types (27).



3.2.3 Part of body affected

Work-related injuries affect different parts of the body. The commonest parts of body affected
among Brazilian steel workers were hands, arms and eye (28).

The common affected body parts among eleven industrial workers in Addis Ababa were fingers
(37.3%) and hands (11.6%) (22). A study done in Addis Ababa among textile factory workers
reported that the most common affected body parts due to work-related injuries were fingers
(42%), lower leg (18.95%), and hands (13.3%) (23). Reports from Department of Environmental
Health of Ministry of Health of Ethiopia listed eyes, hands and fingers as the most commonly
affected parts of the body (24). Similarly, a study done among small- and medium scale factory
workers in North Gondar Zone indicated that hands were with the highest frequently affected
body parts (30%) followed by fingers (24%) and eyes (19%) (2).

Regarding the distribution of work-related injuries by the days of the week, most studies
revealed that the highest injury rates occurred on Monday’s and the lowest on Thursday’s and
Friday’s. Absenteeism is higher on Monday’s than other days of the week in most industrialized
countries, which results in workers to stand in for absent workers and undertake unfamiliar
jobs on that day. The most common time of injury is from 8 am to 10 am. It was suggested by
the investigators that this could have been due to fatigue or the speeding up of production at
these times in an effort to meet a target before break (22, 23, 29).

3.3 Factors Affecting

Many authorities believe that work-related injuries result from a complex interplay of multiple
risk factors. Exposure to physical, mechanical and chemical hazards and the performance of
unsafe practices by workers are the leading causes of work-related injuries. Similarly,
psychosocial factors, work organization, socio demographic characteristics of workers and
environmental and social conditions are other potential risk factors as depicted in Figure 1 (15,
30, 18, 31, 32, 33).

Reports from France, U.S and China revealed that men have the highest rates of work related
injuries than women. These studies explained that the difference would be in part by the
difference in jobs for the same job category and possible by the difference in the perception of
risk and in behavior (15, 34, 35). However, studies conducted in eleven urban industries and
textile factory in Addis Ababa and also a study conducted among small and medium scale
factory workers in North Gondar Zone reported that gender has no association with the
prevalence of work-related injuries (22, 23, 2).

Different investigators reported that there is difference in the rate of work related injuries in
age groups with a higher rate among younger workers (1, 22). Study done in eleven urban
factories in Addis Ababa revealed that the highest rate of work-related injury was observed in
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the age group 15-19 years(22). Age groups less than 30 years were more affected by work-
related injuries according to textile factory study in Addis Ababa (23). Ministry of Labor and
Social Affairs of Ethiopia has reported that the majority (18 %) of work related injuries were
observed in the age group of 25-29 (36). The study done in North Gondar Zone small and
medium scale industries also showed that the prevalence of work and work-related injury
increased with young age (<30 years) (2). These studies emphasized that work-related injuries
in young subjects were more common due to lack of experience, lack of job knowledge and
know-how than in other subjects. Furthermore, many workers begin working at an early age
and often without safety training (37).

Most studies in different countries revealed that sleeping disorder, job stress and job
dissatisfaction are the major risk factors for the occurrence of occupational injuries among
industrial workers (24, 12). A case control study among coal mining factory workers in India
reported that workers who were highly satisfied with the existing jobs have lower risk of
occupational injury. This can be explained that workers who were not injured have positive
thinking about the physical environment and always take necessary safety precautions. This
study also indicated that work injuries were caused by a poor person environment fit which
leads to increased job stress. Such stresses increased occupational injury risks, and stressed
individuals were more likely to get occupational injuries (23). A case control study done among
Railway workers in France indicated that workers with sleeping disorder problem sustained
more occupational injury compared with their counterparts (24).

Different investigations showed that low educational status, low monthly salary, low working
experience (5 years or less) in present job, lack of health and safety training, sleep disorders,
job category and alcoholic drink consumption were common risk factors for work-related
injuries (15, 30, 22, 23, 29, 31, 32). Most occupational health and safety studies conducted in
developing countries revealed that increased educational levels in the factory have been
associated with decreased work-related injuries (2, 1, 1, 23, 24). Working more than 48 hours
per week, job dissatisfaction, job stress and absence of protective devices, were significant
factors that contributed to the prevailing occupational injuries (26, 37, 2). Workers consuming
alcohol during working days, without spouse, perceiving their work highly stressful and not
using personal protective equipment (PPE) were more likely to be injured than their
counterpart (26). A study done in Ethiopia revealed that there was no significant association
between khat chewing and cigarette smoking with occurrence of occupational injuries (2). A
study in India indicated that work accidents have been associated with alcohol consumption
(12). A study done in Ethiopia North Gondar Zone among small- and medium-scale factory
workers indicated that hours worked per week, workplace supervision, health and safety
training showed a significant association with work and work-related injuries (2).

The use of outdated machinery, poor maintenance and little safety guarding of machinery,
inadequate training of workers; poor design of equipment and workstations; and lack of

7



personal protective equipment are also some of the various reasons mentioned for the poor
occupational safety situation in developing countries (38). While unsafe working environments
commonly cause most workplace injuries, human factors such as young age, sex, lack of
experience, job dissatisfaction, sleep disorders, smoking habit, excess alcohol use, and lack of
physical activity are inherent factors (15, 31, 39).



4...00...0.0.0..0

Figure 1: Determinants of work related injuries: A conceptual frame work for study of
work related injury prevalence (18).



Objectives
General Objective

To assess the prevalence of work related injuries and associated risk factors among production
workers in iron and steel industries in Bishoftu and Dukem Towns, Oromia Regional State,
Central Ethiopia.

Specific Objectives

- To determine the magnitude of work related injuries in the last twelve months among
workers in five iron and steel industries in Bishoftu and Dukem Towns

- To characterize work related injuries among workers in five iron and steel industries in
Bishoftu and Dukem Towns in the last twelve months

- To identify associated factors of work related injuries among workers in five iron and

steel industries in Bishoftu and Dukem Towns in the last twelve months

10



Methods and Materials

5.1 Study Area
The study was conducted in Bishoftu and Dukem Towns which are located about 50 km and 40
km from Addis Ababa respectively.

The industries selected for the study were East Steel PLC, Habesha Steel Mills PLC, Abyssinia
Integrated Steel PLC, Metal and Engineering Corporation Steel Processing and C&E Brothers
Steel Factory PLC. The first two are located in Dukem Town while the rest three are in Bishoftu
Town. There were a total of 3312 workers in the companies. The main product of all the
factories is reinforcement bar and wire rod.

5.2 Study Design
Institution based cross-sectional study was carried in November, 2015 in five iron and steel
industries workers in Dukem and Bishoftu Towns, Oromia Regional State, Ethiopia.

5.3 Source Population
All workers employed in five steel factories in Bishoftu and Dukem towns.

5.4 Study Population
Inclusion Criteria: All employees who were directly engaged in the production process in the
selected industries were included into this study.

5.5 Sample Size
The sample size was calculated using sample size determination formula for single population
proportion with the following assumptions.

1.96> p(1- p)
I’ZZT

Assumptions

e Based on a previous study conducted on work-related injuries among large scale metal
manufacturing industries in Addis Ababa (40), the prevalence of work-related injuries was
48.9%, implying, P=0.49

e Z score of 1.96 corresponding to 95% certainty and a 5% margin of error
* 10% contingency for non-response and correcting for finite source population

Based on these assumptions, the total calculated sample size was 378.

11



5.6 Sampling Procedure

First, the calculated sample size (n = 378) was allocated proportionally according to the staff
size of each of the five iron and steel industries. Then production workers in the industries were
stratified by working sections; the sample size of each industry was proportionally allocated to
the working sections and workers were selected from employees list in each section using
simple random sampling.

5.7 Data Collection Procedure

A structured questionnaire was pretested and then used to collect socio-demographic, work
environment, behavioral characteristics and work-related injuries among workers in the last
twelve months prior to the survey. Inspection was done to identify affected body parts and
types of injuries. Occupational health and safety plans and programs were observed and
observational checklist was used to assess the workplace environment and hazards. Five data
collectors participated in the study (One diploma and four bachelor degree holders). Principal
investigator and one supervisor supervised the data collection process and checked
completeness and consistency of the questionnaire.

5.8 Study variables
Dependent variable: work-related injuries

Independent variables:

1. Socio demographic variables : Sex, age, religion, educational level, marital status, monthly
salary, working experience, job category, area of residence.

2. Work environment variables: hours worked per week, night shift work, workplace
supervision, health and safety training.

3. Behavioral variables: alcoholic drink consumption, chat chewing, cigarette smoking, sleep
disorder, job satisfaction, and use of personal protective equipment.

5.9 Operational definitions:

Work related injury for the purpose of this study was defined as any personal injury resulting
from an accident in the course of work for the past one year prior to this study. Only incidence
of the event for a given time was recorded as an injury.

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.

Excessive heat: heat was recorded as excessive if a worker was found sweating when naked or
with light clothing; if the investigator felt a sudden heat wave and or was sweating when
entering to the workplace.

12



Excessive noise: noise that makes it difficult to communicate among neighbor workers without
shouting at a distance of about one meter.

5.10 Data Analysis Procedures

After editing and cleaning to check completeness and consistency, the data were entered using
Epi Data version 3.1. Finally, data were exported to Statistical Package for Social Sciences (SPSS)
version 16.0 (SPSS, 2008) for data management and analysis. Socio-demographic, work
environment and behavioral characteristics of the respondents, and the magnitude and
characteristics of work related injuries were analyzed using descriptive statistics such as
frequency distribution, mode, and percentage.

Binary logistic regression using enter method was performed to investigate associations
between independent and dependent variables using odds ratio. Variables that had significant
association up to p-value (p < 0.30) were entered to multivariate analysis. Finally independent
variables that had p-value (p < 0.05) in the multivariate logistic regressions were considered to
have significant association with the dependent variable. Findings of observations on work
environment was qualitatively judged and textually summarized as a presence of hazard or not.

Ethical Considerations

Ethical clearance was obtained from College of Health Science of Jimma University ethical
review Committee. Permission from the managers of the companies was obtained through
formal letter request by Jimma University. Informed verbal consent was obtained from each
study participant after the researchers provided a clear explanation of the study purpose.
Discussions were made with safety personnel concerning workers with higher risk of getting
injuries. Confidentiality of the data was maintained throughout the study period and study
participants names were omitted from questionnaires.

Communication of Results

Report of the study is submitted to Department of Epidemiology College Health sciences,
Jimma University. It will also be communicated to Dukem and Bishoftu Town administrations,
to their respective labor and social affairs offices, and to each studied industry. Presentations at
symposia, conferences and publication in reputable journals will also be done to reach the
wider scientific community.
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Results

6.1 Socio-demographic Characteristics

Out of total 378 workers included in this study, 359 of them were willing to participate which
gave a response rate of 95%. The majority of the workers, 345 (96.1%) were males while 14
(3.9%) were females. The median age of the respondents was 25 with the minimum and
maximum age of 18 vyears and 60 years respectively. Nearly two-third(63.2%) of the
respondents were Orthodox Christians, while about a quarter (24.5%) of them were Protestant
Christians, close to one-in-ten (9.7 %) of them were Muslims and the rest (2.5%)were other
religions followers. About half (50.1%) of the study participants had educational level of grade 9
and above, while 27 (8.1%) of the participants were illiterate. Slightly more than half(51.8%) of
the respondents were single while 44.6% of them were married.

Regarding employment condition, 81.6% of the respondents were permanent employees, while
the rest were temporary employees. Slightly more than half(51.0%) of the participants were
working in basic production, while those working in foundry and maintenance constituted
29.2% and 19.8% respectively. The majority of the study participants (39.8%) had stayed from 2
to 3.9 years in their companies followed by those who had stayed for less than 2 years (30.4%)
and 4 to 5.9 years (25.1%).The median monthly salary of workers was 1286 Birr with the
minimum and maximum salary of 530 and 5000 Birr respectively. About 94.7% of the
respondents had < 5 economical dependents living with them while 92.2% of the respondents
lived in urban area (Table 1).
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Table 1: Selected socio-demographic characteristics of respondents in five iron and steel
industries in Dukem and Bishoftu towns, November 2015.

Sex
Male 345 96.10
Female 14 3.90
Age Group
18- 29 276 76.88
>30 83 23.12
Religion
Orthodox 227 63.23
Protestant 88 24.51
Muslim 35 9.75
Others 9 2.51
Educational Level
llliterate 29 8.08
Can Read And Write 27 7.52
Primary school (1-8) 123 34.26
Secondary School (9-12) 106 29.53
TVET and Above 74 20.61
Marital Status
Single 186 51.81
Married 160 44.57
Not Living Together* 11 3.06
Widowed 2 0.56
Working Experience in Years
<2 Years 109 30.4
2-3.9Years 143 39.8
4 -5.9 Years 90 25.1
>6 Years 17 4.7
Monthly Salary in Birr
<1000 62 17.27
1001 - 2000 255 71.03
2001 - 3500 34 9.47
>3500 8 2.23

*Divorced or separated

6.2 Characteristics of Work Related Injuries

From the total study participants 131 (36.5%) reported to have had incident at job that resulted
in occupational injury in the last 12 months. Out of the total injured workers, 47.3% were
injured once, 19.1% were injured twice, and 33.6% were injured three or more times in the last
one year. More than four in ten(42.0%) of the injured workers were hospitalized, of
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whom?27(49.1%) were hospitalized for more than 24 hours. A total of 804-persons working days

were lost in the last one year due to injury.

Among the body parts that were affected, the majority of injuries occurred on hand (21.9%),

finger (13.2%), toe (12.8%), and lower leg (11.0%)(Fig.2).
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Figure 2: Distribution of work related injuries by body parts in the last 12 months (n=219)
among workers in five iron and steel industries in Bishoftu and Dukem towns, November

2015.

Regarding the types of injury, burn (29.8%), abrasion (19.2%), and cut (12.5%) were commonly observed

(Fig 3).
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Figure 3: Types of work related injuries in the last 12 months (n=208) among workers in five
iron and steel industries in Bishoftu and Dukem towns, November 2015.

The leading causes of injury among the study participants were hot metal contact (18.6%), and
fire and explosion (16%) followed by splintering objects (15.5%), machinery (14.4%), and hit by
falling objects (12.4%) (Table 2).

Table 2: Causes of work-related injuries (n=194) in the last 12 months among workers in five
iron and steel industries in Bishoftu and Dukem towns, November 2015.

Hot metal contact 36 18.6
Splintering objects 30 15.5
Fire and explosion 31 16.0
Machinery 28 14.4
Hit by falling objects 24 12.4
Collision with objects 11 5.7
Lifting objects 10 5.2
Falls 9 4.6
Hand tools 6 3.1
Acids and hot substances 6 3.1
Electricity 3 1.5
Total 194 100
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6.3 Work Environment and Behavioral Characteristics

Regarding work environment factors, almost all (99.2%) of the participants worked for more
than 40 hours/week. The majority of the study participants (83%) had night shift work either 3
days/week (42.6%) or 3.5 days/week (40.4%) depending on number of working days in a week
in their companies. More than four in five (83.8%) of the participants had been regularly
supervised at work where as more than half (58.8%) of the respondents had not taken safety
and health training (Table 3).

Concerning behavioral characteristics, 29.2% of the respondents reported to have drunk
alcohol, 6.4% chew chat and 5.3% smoke cigarette. The study showed that 17.5% of the
participants reported to have sleeping disorder while 36.2% reported to be not satisfied with
their job. About 18.4%of the workers did not have any personal protective equipment and
about 97% of them reported that unavailability of the equipment was the reason they don’t use
personal protective equipment (Table 3).

Table 3: Selected Work Environment and Behavioral Characteristics of
Respondents(n=359) in five iron and steel industries in Bishoftu and Dukem towns,
November 2015.

> 3 Nights/Week 146 40.7
Night Shift <3 Nights/Week 213 46.5
No Night Shift 46 12.8
Alcohol Never 254 70.8
consumption 1-3 days/week 16 4.5
Occasionally 89 24.8
Chew chat Never 336 93.6
Daily or 1-3days/week 8 2.2
Occasionally 15 4.2
Never 340 94.7
Smoke Daily 7 2.0
cigarette Occasionally 12 33
Sleep Yes 63 17.5
disorder No 296 82.5
Job Yes 229 63.8
satisfaction No 130 36.2
PPE use Yes 293 81.6
No 66 18.4

6.4 Observation of Work environment

Of the studied 33 work sections in the five industries, 20 (60.6%) of them had excessive heat, 27

(81.8%) had excessive dust and 21 (63.6%) had excessive noise in the workplace. There were no

warning signs or safety rules in almost all (97%) of the work sections. In twenty four (72.7%)

work sections, there were no protective arrangements for all production equipment and the
18



workers did not use the necessary personal protective equipment. Only one third (33.3%) of the
sections reported to have taken preventive measures in the occurrence of the most dangerous
incidents in the last 12 months. More than half (54.5%) of the work sections had copy of the
most important health and safety regulations. Twenty seven (81.8%) of the studied work
sections did not have health and safety personnel assigned while twenty six (78.8%) of the
studied work sections did not have a written health and safety plan for action in the work place.
Training regarding occupational safety was not given on schedule in connection with new
employment, equipment and other changes. No meetings were held to discuss safety and
health factors with workers in the last six months. No first-aid kits were present in the studied
sections. However, one but all of the industries had small clinics headed by nurses which
provide curative treatment for the injured workers.

6.5 Factors Associated With Work Related Injuries

Among selected variables, those that showed a significant association with occupational injury
when adjusted for all variables are presented here. Among socio demographic variables, job
category showed significant association with work related injuries in both bivariate and
multivariate logistic regression [AOR=2.55, 95% Cl: (1.42, 4.58)]. Safety training [AOR=2.92, 95%
Cl: (1.68, 5.06)] and working in night shifts [AOR=3.6, 95% Cl: (1.5, 8.5)]were the environmental
variables that showed significant association with work related injuries. Among behavioral
variables, job satisfaction showed significant association with work related injuries [AOR=2.7,
95% Cl: (1.6, 4.5)](Table 3).
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Table 4: A logistic regression model for predictors of work related injuries (n=359) in five
iron and steel industries in Bishoftu and Dukem towns, November 2015.

. Work related injury G A
Variables p-Value P-Value
Categories Yes n (%) No n (%) (95% CI) OR (95% CI)
Sex Female 3(21.4) 11 (78.6) 0.9 (0.2,4.4) 0.94
Male 128 (37.2) 217 (62.9) 1
Age 18 — 29 Years 101 (36.6) 175 (63.4) 1.2 (0.6,2.4) 0.53
>30 Years 30 (36.1) 53 (63.9) 1
Orthodox 84 (37.0) 143 (63.0) 1 1
Religion Protestant 31(35.2) 57 (64.8) 0.7(0.4,1.4) 0.35 0.9 (0.5, 1.6) 0.69
Muslim 15(42.9) 20 (57.2) 1.1 (0.5,2.7) 0.76 1.2 (0.6, 2.7) 0.62
Others 1 8 0.3 (0.03,2.2) 0.21 0.2 (0.02, 1,8) 0.16
Level of Education Primary and below 60 (33.5) 119 (66.5) 1.2(0.7, 2) 0.59
>9 grade 71 (39.4) 109 (60.6) 1
Marital Status Married 60 (37.5) 100 (62.5) 1.2(0.7, 2) 0.55
Not with spouse * 71 (35.7) 128 (64.3) 1
Employment Permanent 109 (37.2) 184 (62.8) 0.9 (0.5,1.9) 0.82
tatus Temporary 22(33.3) 44 (66.7) 1
Job Category Maintenance 36 (50.7) 35 (49.3) 2.5(1.3,4.7) 0.01 2.6(1.4,4.6) 0.002
Production and Foundry 95 (33.0) 193 (67.0) 1 1
Less than 2 Years 42 (38.5) 67 (61.5) 1
Service Duration 2 to 3.9 Years 55(38.5) 88 (61.5) 1.1 (0.6, 2) 0.77
4 t0 5.9 Years 25 (27.8) 65(72.2) 0.7 (0.3, 1.5) 0.38
> 6 Years 9 8 1.9 (0.6, 6.2) 0.32
< 1000 Birr 23 (37.1) 39 (62.9) 1 1
Salary/Month 1001 — 2000 Birr 88 (34.5) 167 (65.5) 1.0 (0.5, 2) 0.95 1.1 (0.6, 2.1) 0.74
2001 — 3500 Birr 17 (50.0) 17 (50.0) 1.9(0.7,5.2) 0.2 1.9(0.7,4.9) 0.20
>3500 Birr 3 5 1.0 (0.2,5.9) 0.97 1.1(0.2,5.5) 0.93
Number of <5 123 (36.2) 217 (63.8) 1.2 (0.4,3.6) 0.74
Dependents >5 3 1 1
Residence Urban 120 (36.3) 211 (63.7) 1.1 (0.4,2.7) 0.86
Rural 11(39.3) 17 (60.7) 1
Work hours/week <48 hours 36 (32.4) 75 (67.6) 0.8 (0.5, 1.5) 0.35
> 48 hours 95 (38.3) 153 (61.7) 1
Night Shift Yes 123 (39.3) 190 (60.7) 3.1(1.2,8.0) 0.02 3.6(1.5,8.5) 0.004
No 8 (17.4%) 38 (82.6) 1 1
Supervision Yes 106 (35.2) 195 (64.8) 1 1
No 25(43.1) 33(56.9) 0.7 (0.3, 1.3) 0.27 0.7 (0.4, 1.3) 0.26
Safety Training Yes 32(21.6) 116 (78.4) 1 1
No 99 (46.9) 112 (53.1) 3.0(1.7,54) 0.00 2.92(1.7,5.1) 0.000
Aleohol Yes 32 (30.5) 73 (69.5) 1 1
No 99 (39.0) 155 (61.0) 1.4 (0.7,2.6) 0.32
Chat Yes 8 (34.8) 15 (65.2) 1
No 123 (36.6) 213 (63.4) 1.7 (0.6, 5.2) 0.36
Cigarette Yes 9 (47.4) 10 (52.6) 1
No 122 (35.9) 218 (64.1) 0.7 (0.2,2.3) 0.59
Sleeping Disorder Yes 29 (46.0) 34 (54.0) 1
No 102 (34.5) 194 (65.5) 0.9 (0.5, 1.6) 0.69
Job Satisfaction Yes 61 (26.6) 168 (73.4) 1 1
No 70 (53.8) 60 (46.2) 2.5(14,4.5) 0.001 2.7(1.6,4.5) 0.00
PPE Use Yes 100 (34.1) 193 (65.9) 1 1
31 (47.0) 35(53.0) 0.7 (0.3, 1.3) 0.23 0.6 (0.3,1.2) 0.18

M No
* Single, divorced, widowed or separated.

20




Discussions

The prevalence of occupational injury of the present study was 365 per 1000 exposed workers
per year. A Study conducted in iron and steel industries in Addis Ababa showed an injury
prevalence of 333/1000 workers in a year (25). Studies conducted among small and medium
scale industries in Bahir Dar and North Gondar also showed generally closer injury rates of 342,
and 335 per 1000 workers in a year, respectively (41, 2, ). However, studies conducted among
large scale metal manufacturing industries in Addis Ababa and in iron and steel manufacturing
industry in India showed higher rates of injury with annual prevalence of 489/1000 and
615/1000 workers, respectively (40, 43).

This study showsthat42% of the injured workers were hospitalized, of which 49.1% were
hospitalized for more than 24 hours. This is higher than the reports in the study conducted in in
Addis Ababa (29.4%) and Tendaho agricultural company (11.0%)(40, 26).However, the condition
was less severe compared to another study in iron and steel industries in Addis Ababa (62.2%)
(25). Lower percent of workers were hospitalized for more than 24 hours in this study when
compared to the above mentioned three studies in Addis Ababa and Tendaho where the
majority (above 80%) of the hospitalization was for more than 24 hours (40, 26, 25). The
present study also revealed that a total of 804 working days were lost in the last one year due
to injury, which is much higher than the result in iron and steel industries in Addis Ababa (122
days) (25). But it is lower than the numbers seen in the studies conducted in metal
manufacturing industries in Addis Ababa (3734 days per 405 injured workers) and Tendaho
agricultural company (6153 days among 634 injured respondents) (40, 26).

The most common affected body parts in this study were the distal parts of upper and lower
limbs while the most common types of injury were burn, abrasion and cut. Studies carried out
in Ethiopia (2, 25, 26, 40, 41), India (43) and Iran (8) reported similar findings. This may be due
to more involvement of these particular body parts while at work, exposure to unguarded
machines, splitting and sharps materials, tools and instruments, hot metals and chemicals.
Human failures such as improper working style, negligent risk-taking, and lack of complying
with safety rules may also result in such injuries. Further about 18.4% workers were found to be
not using PPE which may be another reason for such body parts injuries.

In agreement with studies conducted in Addis Ababa (25, 40), Afar (26)and Iran (8), the present
study revealed that hot metal contact, fire and explosion, splintering objects, machinery, and
hit by falling objects were the most common causes of injuries. The possible reasons for this
could be work place environmental conditions, workers’ behavior and non PPE use which might
expose these workers to such injuries. As observed and reported by the participants unguarded
machines, improper placing of materials in work section, hand tools and instruments misuse
and lack of complying with safety rules were the other possible explanations behind frequent
injury causes. Sometimes scrap collected from different parts of the country contained
explosive materials which increased the injury rate and extent.
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In this study, workers in maintenance section were 2.55 times more likely to get injured in their
work when compared to workers in other sections [AOR=2.55, 95% Cl: (1.42, 4.58)]. A study
conducted among small and medium industry workers in North Gondar showed that job
categories of mechanic and welding experienced more work related injuries than other workers
(2).This could demonstrate the difference in injury risk due to different nature of occupational
hazards and the difference in the perception of risk and behavior among workers in different
job categories.

This study showed that workers who had not received any safety training were 2.92 times more
likely to be injured when compared to workers who took safety training [AOR=2.92, 95% ClI:
(1.68, 5.06)]. This is consistent with the findings of the studies conducted in agricultural
development company in Tendaho, Afar and textile industries in Amhara region where workers
without health and safety training were found more likely to be injured (26, 37).

Consistent with the studies conducted in New Zealand (44), USA (45) and iron and steel
industries in Addis Ababa (25), the present study showed workers with night shifts were 3.60
times more likely to be injured than workers who worked only at daytime. Night shift might
attribute to increased sleepiness and fatigue among workers, resulted in a low alertness level,
less vigilance and cognitive reasoning, and even making poor decisions or mistakes.

This study also revealed that workers who reported to be not satisfied with their job were 2.65
times more likely to be injured when compared to workers who reported to be satisfied with
their job. This is consistent with the findings of the studies conducted in North Gondar (2),
Tendaho (26) and Gondar (46) in Ethiopia and a study conducted in Ghana (47). This could be
linked to the fact that when the workers are not satisfied with their job, they could not fully
experience meaningfulness, greater responsibility, and better use of their knowledge and skills
in their job and such situation could lead to poor safety behavior and increased occupational
injuries. Essentially, when job satisfaction is increased, on- task activities are enhanced, leading
to greater attention to safety, motivation, knowledge, and compliance. Thus, increasing
employee job satisfaction could be as important as eliminating physical hazards in the
workplace.
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Limitations of the Study

e Since this study was a one-year cross sectional study, the possibility of recall biases resulting
in under reporting and misreporting of events was likely.

e There could be social desirability bias which might be due to expectation of compensation
or other benefits. This may result in over reporting of injuries.
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Conclusion

In conclusion, the magnitude of work related injury among workers of iron and steel industries
was very high. The economic impact while compensating and medically handling the injuries,
and lost healthy workdays cannot be undermined. A significant relationship between work
related injuries and job category, health and safety training, night shift and job satisfaction
were found.
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Recommendations

The industries should provide appropriate health and safety training for workers, beginning
with the first day of their employment. Intervention should be carried out in order to help
workers especially who are in maintenance section and workers who have night shift work.
Intervention programs designed to increase employee job satisfaction should be implemented
with focus on dispositional and situational factors and with emphasis on rectifying the hazards
and inconveniences in the work environment. The industries should establish functional
occupational health and safety programs.
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Annexes
Annex 1: English Version Questionnaire

Jima University
Faculty of Public Health and Medical Sciences
Department of General Public Health

Questionnaire for assessment of work-related injuries among steel and iron industries workers
in Dukem and Bishoftu towns

Questionnaire Identification Number

Identification
Name of Industry
Address: Kebele

Verbal Consent Form before Conducting Interview
Greetings,

Hello, | am .l am working in the research team of Jima University, Faculty of

Public Health and Medical Sciences, Department of General Public Health. | would like to ask you a few
guestions about an incident at job that resulted in injuries to you in the previous 12 months. This will
help us to improve occupational safety, health and working environment services provided to you based
on your answer to our questions. Your name will not be written in this form and will never be used in
connection with any information you tell us. All information given by you will be kept strictly
confidential. Your participation is voluntary and you are not obliged to answer any question you do not
wish to answer. If you fill discomfort with the interview please feel free to drop it any time you want.
This interview will take about 30 minutes. Do | have your permission to continue?

1. If yes, continue to the next page
2. If no, skip to the next participant by writing reasons for his/ her refusal

Informed Consent Certified by

Interviewer: Code Name Signature
Date of interview: Time started: Time completed:
Result of interview: 1.Completed 2.Respondent not available 3.Refused

4. Partially completed
Checked by Supervisor: Name Signature: Date:
Questionnaire Identification Number
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Section One: Socio Demographic Information

S.No. | Question Possible Response Code
101 Sex 1. Female 2. Male
102 | Age (If he or she does not know ask before
and after event significant) years
103 Religion 1. Orthodox 3. Catholic
2. Protestant 4. Muslim
5. Others (Specify)
104 Educational Level 1. llliterate
2. Canread and write
3. Primary school (1-8)
4. Secondary school (9-12)
5. Graduated from technical and
vocational school
105 Marital status 1. Married 4. Single
2. Divorced 5. Widowed
3. Separated
106 Employment Status 1. Permanent 2. Temporary
107 Job Category 1. Maintenance
2. Basic production
3. Foundry
108 | Service duration (in days, months or years)
109 Daily or monthly salary in birr
110 Number of dependents living together
111 Area of residence 1. Urban 2. Rural
Section Two: Work Related Injury Characteristics
S.No | Question Possible Response Code
201 Have you had an incident at job that resulted 1. Yes 2. No
in an injury to you in the last 12 months? (If No, skip to Q 301)
202 If Yes to Q201 and/or Q202, how many times? 1. Once 2.Twice 3. >Three days
203 Part of body affected 1. Eye 1.Yes 2.No
2. Tooth 1.Yes 2.No
3. Hand 1.Yes 2.No
4. Ear 1.Yes 2.No
5. Knee 1.Yes 2.No
6. Toe 1.Yes 2.No
7. Finger 1.Yes 2.No
8. Head 1.Yes 2.No
9. Neck 1.Yes 2.No
10. Upper Arm 1.Yes 2.No
11. Lower Arm 1.Yes 2.No
12. Upper Leg 1.Yes 2.No
13. Lower Leg 1.Yes 2.No
14. Back 1.Yes 2.No
15. Anterior trunk 1.Yes 2.No
16. Multi location 1.Yes 2.No
17. Other (specify)
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204 Type of injury 1. Abrasion 1.Yes 2.No
2. Cut 1.Yes 2.No
3. Burn 1.Yes 2.No
4. Puncture 1.Yes 2.No
5. Fracture 1.Yes 2.No
6. Dislocation 1.Yes 2.No
7. Eyeinjury 1.Yes 2.No
8. Earinjury 1.Yes 2.No
9. Back pain 1.Yes 2.No
10. Suffocation 1.Yes 2.No
11. Electrocutions 1.Yes 2.No
12. Amputation 1.Yes 2.No
13. Poisoning 1.Yes 2.No
14. Other (specify)

205 What were you doing at the time of injury?

206 Causes of injury? 1. Machinery 1.Yes 2.No
2. Hit by falling objects 1.Yes 2.No
3. Electricity 1.Yes 2.No
4. Splintering objects 1.Yes 2.No
5. Hand tools 1.Yes 2.No
6. Fire and explosion 1. Yes

No

7. Acids and hot substances 1. Yes 2. No
8. Hot metal contact 1.Yes 2.No
9. Falls 1.Yes 2.No
10. Collision with objects 1.Yes 2.No
11. Lifting heavy objects 1.Yes 2.No
12. Other (specify)

207 Day of Injury? 1. Monday 1.Yes 2.No
2. Tuesday 1.Yes 2.No
3. Wednesday 1.Yes 2.No
4. Thursday 1.Yes 2.No
5. Friday 1.Yes 2.No
6. Saturday 1.Yes 2.No
7. Sunday 1.Yes 2.No

208 Time of injury? 1. Inthe morning 1.Yes 2.No
2. Inthe afternoon 1.Yes 2.No
3. Inthe evening 1.Yes 2.No
4. Inthe midnight 1.Yes 2.No

209 Were you hospitalized as a result of injury in 1. Yes 2.No

the last 12 months?

210 If Yes for Q210, for how long? 1. Lessthan 24 hours
2. More than 24 hours

211 Number of days lost due to injury at work in days

the last one year
Questionnaire Identification Number
Section Three: Work Environment Information
| 5.No. | Question | Possible Response | Code
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301 Hours worked per week
302 Nights at work per week
303 | Work place regularly supervised 1. Yes 2. No
304 | Have you had any safety training in 1. Yes 2. No

connection with new employment,
new equipment or other changes?

Section Four: Information on Workers Behavior

personal protective equipment?

Lack of safety and health education
Not comfortable to use

Decrease work performance
Create safety and health hazards

S.No. | Question Possible Response Code

401 Do you drink alcohol? 1. Yes 2. No

402 If Yes to Q401, how often? 1. Everyday
2. 1-3 days/week
3. Occasionally

403 Do you chew chat? 1. Yes 2. No

404 If Yes to Q403, how often? 1. Everyday
2. 1-3 days/week
3. Occasionally

403 Do you smoke cigarette? 2. Yes 2. No

404 If Yes to Q403, how often? 1. Lessthan one pack per day
2. Atleast one pack per day
3. Occasionally

405 Do you have any sleeping disorders? 1. Yes 2. No

406 Are you satisfied with the job or task you are 1. Yes 2. No

required to do?
407 Do you wuse any personal protective 1. Yes 2. No
equipment? (If No, skip to Q409)

408 If Yes to Q407, what type? 1. Gloves 1.Yes 2.No
2. Earplug 1.Yes 2.No
3. Respirators 1.Yes 2.No
4. Helmet 1.Yes 2.No
5. Overalls 1.Yes 2.No
6. Goggles 1.Yes 2.No
7. Face shield 1.Yes 2.No
8. Boots 1.Yes 2.No
9. Other (specify)

409 What are your reasons for not using 1. Lack of protective equipment
2.
3.
4,
5.
6.

Other (specify)

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

We appreciate your help.

32




Annex 2: Amharic Version Questionnaire
FoyRacot

PUNIPTAL IOTASTINLANMSS-THAT:
PMPAATINZANMSEFIVCTEA
LM PNGNIhG LAEENTTFNTLTFONL I LRI T 4SNP T AT TFarnnd hAd-OCOT L CHOL.L AT
ST INTIPGOFH B 2
PaoMLPaNPETC P41 @.Ag°
ALCATPNN,
FAPDLEMTILLANGACHATEPTL I LTI ML IPE

RIRIPTAN RS
ANAAD-: : AHULIPMU~T RV T ITGH09, 0N Y &8I0 NCAALUNIPTAL TATATTIVNLANM G4 EPPAATIY
NZANMSTIPVCTNEAN-L TANA P B D-: :

hHUOPPMANAST 12 OLFO-AThOEICOTECHLLLANP TSP AN T EPTIAM L PPFAD S AV~ :
NACALLTL.TT@-av ANV T 7000 QUTIETE M TrHThGPAL-ANNLATAINT IATTAGANGHTATHR T LPA:
APPLAHVECIPALALMPAIC: 19775 DP9, AM-790L G PN LAPCOFMORGF D~ :
tATELOG LT ITAL AP 1D : ava\APTILLATTITEEP TR AP AL 10590: 1
FAPNLENNTAOT PNV D-IONYTTIR LT L TAN:: 2V PATPMPP 30 LEPLLEN:: FPLTTTAPTA?

1. AP DL PPADIOAAGT

2. NATOTIaP-CAFATITINT TN T TNPIE D LT P PADFAFELANG

Informed Consent Certified by

PmPear\LETC age é:C7

aoMPEL AN TP e+Eavs (0%t et PPOTOY T

PPATPM LD Mt 1 TMSERA 2.tmPeD ANHTHIP
3.59L5 hAUP'+I° 4.0040 TmTEA

O teMNe@-e+L1m: (9 &CM 7
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Pao MR, aPALETC
h&AA7£: Socio Demographic Information

T TP 9oAT he
101 ex 2. ot 2. 0%
102 087
Gav-}-
103 VLTIt 3. hCh&ha 3. hAh
4. TetaFrt 4. av-qA9°
6. AARALMPN
104 | OFPUCTRLE 6. aZUGATTTINNLTILTFN/CTIHTA
7. a9&RGIVINANCTLTN/PIOHTA
8. PavBavPRLGTIPUCT (1-8) fanGbd/T
9. UATTRLETIPUCT(9-12) enGbd/T
10. rEhzZhGae-@+PuC 0 Hetavd b+
105 eONFu-bF 4. e0/F 4. pa10/F
5. /T 5. Qd /.00
6. AMNP/F TALRA DRI
106 PPTCU-F 2. &7, 2. LHEP
107 0L LN 4. ™S
5. 9°Ct
6. TIPNB,
108 | L0 PIILVNLHATNN? (nP7:NOCOLIN%avT)
109 PP70RIPLDCLIPHNNC
110 P99 P08 L4 FAPTNHF
111 | e71.540FAhaN. 2. 9 2.amc
heAv-at: g2+ eH-14 -T2 tavaht
Tk | POB oA he
201 | 0A%<t 12 2. h? 2. P09
OLFO-OPNAGICOTEEHRRLANP T4 TAA? (PAGLATNPIDLTEE 301 AAT)
202 | ATLEt.% 201 PPAAPNPIIOILUA? 2. A7 2. v-vE 3. aQEAGIH.LNAL
18. 927 1. A9 2.209°
203 | PH24@-PANARTA 19. vCh 1. h® 2.049°
20. AP 1. A? 2.209°
21. 8¢ 1. A9 2.209°
22. AT 1. A9 2.209°
23. ehCNt 1. A9 2.209°
24. PhE Mt 1. A? 2.209°
25. s At 1. A? 2.209°
26. A1t 1. A9 2.209°
27. AT mN1e: 1. AP 2. 209
28. e FGmNTe 1. AP 2. PA9P
29. 4./ 1. h® 2. PA9P
30. NTFANTEOFTCADHIC 1. AP 2. AP
31.%¢ca 1. A9 2. PA9P
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32. L4t 1. A? 2. PA9P
33. S 1. ho? 2. PA9°
34. AANALING
PavmQkavALETC
204 | 018 EALYTT 15. spéot RO 1. AP 2.049°
16. ao$sp 1. AP 2.049°
17. $mor 1. AP 2.049°
18. av@ 7t 1. A2 2.049°
19. et 1. AP 2.249°
20. ®AJ° /@)t 1. A2 2.049°
21. P94 1. AP 2.049°
22. B AT 1. A% 2.¢P09°
23. Pcayaoye 1. A2 2.049°
24. a4y 1. AP 2.049°
25. NhMhFshav e 1. A9 2. PA9°
26. PANAITPTLA 1. AP 2.049°
27. avavy 1. AP 2.049°
28. A,ANALIAS)
205 | BEENTNATOTFAGTITAL LA L LTHING?
13. o707 1. A2 2.049°
206 | eT4-EIONLETIOTINC? 14. (.0 8:¢d SPTNava0 ] . hP2. 2AI°
15. Nbthrkeh 1. A2 2.049°
16. O+e.SNENCT 1. A2 2.9209°
17. OxaEaase 1. AP 2.049°
18. ATASE 18], hYP 2. PA9°
19. ALCASTRATICT 1. AP 2.949°
20. 028N 1. A2 2.9209°
21. Navw-Lp 1. A2 2.049°
22. WAPICNa et AP 2. 0A°
23. hALhPNTIEF 1. AP 2. AP
24. ALANALIND
207 | MEeLLONTPT 8. A% 1. A2 2.¢a9°
9. 9hng 1. AP 2.049°
10. 400 1. AP 2.049°
11. vav-q 1. A2 2.049°
12. AN 1. AP 2.049°
13. $47% 1. A2 2.9209°
14. -8 1. AP 2.049°
208 | M EeLLaN TS T 5. mPt 1. AP 2.049°
6. haot 1. A2 2.049°
7. o 1. AP 2.049°
8. ANt 1. A2 2.049°
209 | A%t 12 2. hP 2. PA9P

OLTNLLANPFHEFIN IO TNMS TR IO+t
haoPp?
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210 | ATPEETC 209 ALMIANTTOGIT? 3. 24 A%FShH.LNIT2. h24 A%TNAL
211 | 140" 7L9a0FO-0ThOEICOHPLHNLLANTTS 7
TR0 P40 TP THNHT
heAnnt: LasAhN7PoL.avATavlE
t.& [ TPE oA
301 | QAP FHIPTLUANGTL AL
302 | 09934420 TLVANYTL 067
303 | NPLHOCNENFRPPCHLCILD-PA? 1.A® 2.9
304 | ALOP 100 PMG-OLIPNASLNPALAD-MFORLIPALNTTATICAPLNCOLNFLUTITFINAMTDALPA? 1.A® 2.¢
hGAleT: 0T DNV EPT.aoANTav LT
t& | 7P OAT ne
401 | hdbAenTLmNA? 2. h? 2. PA9P
402 | ATPRRTC 401 APOPING®TILVAN.? 4. NPPr
5. -3 N4t
6. hACAAE
403 | B FLPTIN? 3. h? 2. PA9°
404 | ATPE 403 PAGAPOPINICILUAIN.? 1. NPPr
2. -3 #1497+
4. AACAAE
405 | AL2&LenAN? . AP 2. PA9°
406 | ATEEETC 405 APOPINIC7LUANIH? 4. OPThATE TN
5. (LMNPTAIE T
6. hACAAE
405 | CATPAFTICANNPT? 2. h® 2. P9
406 | N9LAGTOELOTETH? . AP 2. PA9P
407 | NANFPerSPTFarhanfaraseembaIn? . h® 2. 209
PATPNUPIDLTEE 409 ANT
408 | TOBT.® 407 APOPIPOTAL IT? 10. 900/27t 1. AP 2.049°
11. P&/ %avhAng
1. A2 2.P49°
12. PASTBAGAGaPhANS  (“70h)
1. A2 2.P49°
13. P 7PATarhAng
1. A2 2.P49°
14. et 1. A2 2.P49°
15. eNP8a™I%C 1. AP 2. 049
16. P4 Favhahe 1. AP 2. eA9°
17. kma) 1. AP 2. A9
18. AANALING
409 | PU9emPar-nr9PN ST PIOIL 1 D7 7. PavhAahfavdePFNNaPS ¢iFm-

8. LRUTITTeMSTIPUCTNATILAT
9. AAMPPIIENANTT

36



10. PA&PATFTINATLPI0
11. LRUTIFTeMS M TPOATLLANTA
12. AANALTIND

PAPMLERLUVALLNPA:: ALY PAPNMLPLEL AT TOAATANSINMIPAGPAIGA T  :
PaomP,kav\LET(
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Annex 3: Checklist for Observation of Working Environment
Jima University

Faculty of Public Health and Medical Sciences

Department of General Public Health

Checklist for Observation of Working Environment in Steel and Iron Industries in Dukem and
Bishoftu Towns

Checklist Identification Number:

Identification
Name of industry:
Work Section:
Final product
Address: Kebele:

Total number of employees directly involved in production processes

Hazards in Working Environment

1. Isthere excessive heat in the workplace? 1.Yes 2.No

(A yes requires that a worker is found sweating when naked or with light clothing; if investigator feels as

sudden heat wave when entering into the industry)

2. Isthere excessive dust in the workplace? 1.Yes 2.No

(A yes requires if the investigator experiences sudden sneezing upon entering the industry or if the

worker’s eye brows, hair, nostrils and cloth is observed by investigators to be covered with dust particle)

3. Isthere excessive noise in the workplace? 1.Yes 2.No

(A yes requires that if difficult to communicate with nearby worker without shouting)

4. Is there warning signs or safety rules? 1.Yes 2.No.

(A yes requires no lack of such arrangement at inspection around)

5. Do the employees use the necessary personal protective equipment? 1.Yes 2. No.

(A yes requires no lack in use of safety devices seen at inspection around)

6. Does all production equipment have the appropriate protective arrangements? 1.Yes 2.No

(A yes requires no lack of such arrangement (poorly installed electric wire or unguarded machine or

equipment) at inspection around)

7. What is the most dangerous incident in the industry during the last 12 months, and any preventive
measures been implemented? 1.Yes 2.No

(Attainment of yes requires specification of the incident and preventive measures)

8. Does the industry have copy of the most important safety and health regulations? 1.Yes 2.No

(A yes requires a copy of the regulation)

9. Does the industry have of health and safety personnel? 1.Yes 2.No

(A yes requires either implementation as result of initiative from health and safety personnel or written
program for action worked out with them)

10. Does the industry follow written health and safety plan for action in the workplace? 1. Yes 2.No

(A yes requires completion of at least one of the measures in the plan)
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11. Does the industry have meetings to discuss safety and health factors with the employees in the last
six months? 1.Yes 2.No

(A yes requires minutes with written conclusions)

12. Are training needs considered in connection with new employment, equipment or other changes?

1.Yes 2.No
(A yes requires an example of training given as a consequence of a change)
13. Does the industry have first aid equipment? 1.Yes 2.No

(A yes requires that first —aid equipment be available in the production area and that content be as

prescribed)

That is the end of our observation. Thank you very much for taking time to answer these questions.
We appreciate your help.

Name of inspector
Signature Date
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