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Summary

Background: Among the most hazardous industries identified in several countries, the
construction industry has been one of them due to the high rates of work-related injury and
fatality. Globally, construction sites account for at least 55,000 fatalities annually.

Objectives: To assess the prevalence of occupational injury and the associated factors among
construction workers in Addis Ababa, Ethiopia.

Methods: A cross-sectional study was conducted on small and medium-scale public construction
projects in Kolfe Keraniyo, Akaki Kality, and Lemi Kura sub-cities, Addis Ababa city. Data was
collected from August 2023 — September 2023. A simple random sampling method was used to
collect data from 378 study subjects through a structured questionnaire and workplace
observational checklist. Data were entered, cleaned, coded, and analyzed by SPSS (Statistical
Package for Social Science) version 25. Descriptive analysis and binary followed by multiple

logistic regression analysis were employed.

Results: Among the 378 participants, 132 (34.9%) had encountered occupational injury in the
past year. Illiterate workers were 3.74 times more likely to report occupational injury (AOR=
3.74,95% ClI; 1.92-11.72). Participants with < 2 years of work experience were 5.31 times more
injured than those with > 2 years of experience (AOR= 5.31, 95% CI; 1.41-19.99). Moreover,
workers who hadn’t had safety training in connection with new employment, equipment, or work
process experienced injury 11.47 times more than those who had it (AOR= 11.47, 95% ClI; 1.35-
27.74).

Conclusions: In comparison to studies conducted on large-scale building constructions, this
study’s report showed a relatively lower injury prevalence (34.9%). Factors such as educational
status, work experience, and safety training were found to be significantly associated with

occupational injury.

Keywords: Occupational injury, construction workers, building construction, small and medium

scale construction, health and safety training



1. Introduction

1.1. Background

An occupational injury is defined as any personal harm, illness, or demise resulting from an
occupational accident (1). An occupational accident is any unforeseen and unplanned event that
occurs during or in connection with work and causes workers to incur injury, disease,
incapacitation, or death. An occupational injury could be fatal, where death occurs immediately
or at some time after the accident, or non-fatal, where there could be lost work time (1,2).

The International Labor Organization (ILO) estimates that there are 317 million occupational
injuries and 2.34 million occupational fatalities globally each year (3); and out of 2.34 million
occupational fatalities that occur every year, 321,000 are due to occupational accidents (4).
Despite the proven long-term downward trend in occupational injuries globally, this hasn’t been
the case in rapidly developing countries, which are registering increased occupational injury

fatalities due to the shifting of manufacturing, construction, mining, and agriculture (5).

Among the most hazardous industries identified in several countries, the construction industry
has been one of them; due to the high rates of work-related injury and fatality (6,7). The
construction industry accounts for at least 55,000 fatal occupational accidents globally per year,
equating to a fatal accident every 10 minutes (5). With an average of 3,551 injuries per 100,000
workers in the European Union, the construction industry is responsible for the second-highest

proportion of work-related injuries (8).

Construction is one of the most hazardous industries in Africa, contributing to high rates of
work-related injuries and fatalities (9). In sub-Saharan Africa, the estimated work-related injury

rate is around 21 per 100,000 workers, which is significantly higher than the global average (5).

Among the 180 million construction workers worldwide, about 75% are employed in developing
countries (10). Of these, Ethiopia comprises 6.5 million construction workers working on about

252,000 construction sites on any day (11). According to a study conducted in Addis Ababa, the



incidence of work-related injuries among building construction workers was 50.5 per 1,000
construction workers annually (12).

According to a systematic review of studies from different countries, the direct medical costs
linked to construction-related injuries can account for 15% to 30% of the overall economic
burden (5). The annual economic cost of work-related illnesses and injuries, according to a study
conducted in 27 European countries, is estimated to be €476 billion, which is 3.3% of the gross

domestic product of the European Union (8).

According to a study conducted in Addis Ababa, Ethiopia, building construction workers'
average medical cost for work-related injuries was 1,463 Ethiopian Birr, which was
approximately $40 according to the currency during the time of the study. According to this
study, 61.8% of injured workers were required to cover their own medical costs, which presented

a substantial financial burden (12).

According to an article review published in Safety Science, small and medium-sized construction
enterprises frequently have more difficulty implementing effective safety measures, which can
lead to higher rates of injury and productivity losses (13). This article review concluded that
small and medium-sized construction enterprises face higher injury rates and productivity losses
than larger, more resourced construction companies due to factors such as limited resources, lack
of dedicated safety expertise, organizational culture challenges, subcontracting and coordination
issues, and regulatory compliance barriers (13). A report by the Center for Construction
Research and Training showed that the annual cost of work-related injuries and illnesses in the

construction industry in the United States is estimated to be over $13 billion (14).

Most of the construction industry employees are part of a very unorganized sector; the majority
of them are temporary workers who lack any form of social or economic protection (10).
Moreover, they lack education, skill, and training; and are inexperienced with the tools and
unfamiliar with the hazards associated with construction, which can raise the risk of work-related

injuries (11).



1.2.  Statement of the Problem

Work-related injuries continue to be the leading cause of occupational health problems for
construction workers (12). The risk of fatality is five times higher in the construction industry
than in manufacturing, while the risk of a catastrophic injury is two and a half times higher (15).
Moreover, construction workers in developing nations experience occupational health and safety
risks that are 10 to 20 times more severe than those in industrialized nations (15).

A study conducted over 3 years in Iran depicted that occupational injuries occur more frequently
in smaller construction firms; and the primary problems identified were a lack of awareness of
the value of safety, hiring unqualified individuals, and a lack of safety personnel (16). It was
noted that the hazard control program had shortcomings in such congested environments. It was
presented that during these 3 years, the number of injuries increased by almost 5 folds (from
12% to 57%) (16). This rise in accident frequency is thought to have happened due to the
increased number of workers at the same site, which can cause congestion, irregularity, and

concurrent construction activity (16).

About 80% of workers are employed by small and medium-scale industries, which make up
more than 90% of all industries in developing nations and contribute significantly to employment
and share of Gross Domestic Product (GDP) (17). The majority of these businesses are informal,
which means that they are, at most, only partially in conformity with the laws and regulations
already in place regarding business registration, taxes, zoning, minimum wage and social
security provisions, and environmental protection. Furthermore, they don't fulfill safety
requirements; provide adequate training, and implement risk prevention programs (17,18). Due
to poor literacy rates, lack of acquaintance with the work process and potential hazards, low
compliance with occupational health and safety standards, and inadequate training, employees in
these industries are more likely to suffer work-related injuries, chronic illnesses, stress,
disability, or death (19).

Construction workers may experience severe consequences of work-related injuries, such as
physical impairments, psychological trauma, and financial difficulties (13). Apart from the direct
consequences on workers, work-related injuries can also have a major financial impact on the

construction industry, the healthcare system, and society at large (5).



Studies from other low- and middle-income countries have demonstrated how work-

related injuries disproportionately affect small and medium-sized construction enterprises (9).

According to a review, the informal construction sector in sub-Saharan Africa poses significant
risks due to poor working conditions, scarcity of personal protective equipment, and restricted
availability of occupational health services (20). These results highlight the significance of
attending to the particular issues that Addis Ababa's small and medium-scale construction
enterprises face.

Ethiopia is one of the developing nations where the construction industry is now seeing rapid
growth. However, there may be regional and even company-specific differences in the frequency
of injuries in certain industries (21), which is assumed to be higher in the small and medium-
scale construction industry. Studies conducted on Bale Zone and North Gondor revealed that the
overall annual prevalence rate of work-related injury in small and medium-scale industries is
30% and 33.5% respectively (19,22). A recent study conducted on building construction workers
in Addis Ababa city showed that 40% of the participants had work-related injuries in the past 12
months. Industrial safety and health issues are becoming significant difficulties due to low
awareness of occupational hazards, lack of workplace safety and health policies, and ineffective

safety management systems (12,23).



1.3.  Rationale of the Study
Data on occupational health and safety issues are quite limited in the medium, small, and
microenterprise sectors, especially in low- and middle-income countries. The fact that the
majority of these industries do not safeguard the well-being of workers continues to be a

headache.

Despite the significance of this problem, there is a dearth of research on the particular obstacles
and associated factors related to work-related injuries among small and medium-scale
construction workers in Addis Ababa. The few studies that have been done so far have primarily
focused on the entire construction industry, without a specific focus on the small and medium-
scale construction enterprises that are part of the informal economy. Therefore, this study

attempts to contribute to these gaps.

1.4.  Significance of the Study

The findings of this study are of utmost importance to policymakers, local and national
government, as well as non-governmental organizations, for evidence-based occupational hazard
prevention and related health promotion programs. In addition to guiding the development of
focused interventions to enhance workplace safety and lower the frequency of work-related
injuries in Addis Ababa's small and medium-scale construction industry, the study's findings will
offer insightful information about the unique occupational health and safety issues this
vulnerable population faces. It could also be used by researchers as a baseline for further
investigations. Additionally, these findings will provide employers with useful information to
develop a plan to prevent work-related injuries, particularly in small and medium-scale building

construction sites.



2. Literature Review

2.1.  Prevalence of Occupational Injuries among Small and Medium-Scale
Building Construction Workers

Construction, being one of the largest industries in the world, encompasses a wide range of jobs,
including building, civil engineering, demolition, renovation, repair, and maintenance.
Construction workers are subject to a wide range of hazards. About 108,000 workers worldwide
die on construction sites each year, which accounts for nearly 30% of all fatal occupational
injuries (24). Even though there has been a decline in construction accidents during the past ten
years in the majority of industrialized regions due to the proper implementation of adequate
safety measures, this in no way lessens the urgent need for workers to uphold and enhance safety
procedures both on and off construction sites (24).

Small and medium-sized enterprises (SMES) play a critical role in the global economy. In
contrast to large enterprises, however, occupational health and safety is poorer in SMEs. This is
explained by SMEs having a nearly eight-fold higher risk of fatal accidents, and a 50% higher
risk of non-fatal injuries; coupled with decreased establishment of associations and safety
committees, which is mostly attributed to their limited resources and low number of employees
(25).

The Ministry of Manpower and Transmigration in Thailand noted that construction services had
the highest (31.9%) rate of occupational accidents in 2010 (26). According to statistics of
occupational accidents and/or diseases during 2003-2011 in Thailand, there is an overall increase
in occupational accidents and diseases in microenterprises, while there is an overall decreasing

trend in the rest of enterprises (26).

In Kampala City, Uganda, 32.4% of building construction workers were reported to have

encountered occupational injuries (27).

In Ethiopia, there is no single study that addressed construction SMESs; however according to a
systematic review, construction workers in the nation overall experienced occupational injuries
at a rate of 46.78%, and the highest prevalence (55.9%) was observed in Addis Ababa city (11).



2.2.  Common Occupational Injuries, Causes, and Parts of the Body Affected

SMEs typically participate in all sequences of the construction process (28), meaning workers
are prone to nearly the same or even worse work-related injuries as those working in larger
construction sectors. According to recent studies, the majority of construction accidents and
fatalities involved small or medium-sized businesses, and fall-related hazards were major issues
(29).

2.2.1. Common Occupational Injuries and Causes

According to reports from the US Bureau of Labor Statistics (BLS), the "Fatal Four™ hazards,
which account for more than 60% of workplace fatalities among construction workers, have been
designated by OSHA as the primary causes of workplace fatalities (28). These four primary risks
include falls (39.2%), struck-by-object (8.2%), electrocutions (7.3%), and caught-in-between
(5.1%). The hazard scenarios that lead to falls include unprotected sides, wall openings, floor
holes, improper scaffold construction, and misuse of portable ladders. Vehicles, falling/flying
objects, and constructing masonry walls cause struck-by accidents. Electrocutions happen to
occur due to contact with power lines, the missing or discontinuous path to ground, equipment
not used in the manner prescribed, and improper use of extension and flexible cords. Caught-in-
between accidents occur as a result of the absence of a protective system, unsafe placement, and

unsafe access/egress (28).

About 37.3% of the injured participants in a study conducted in Ghana, had an open wound,
15.3% had superficial injuries, 15.3% had concussions and internal injuries, 10.5% had sprains
and dislocations, 8.5% had traumatic amputation and deformities, 6.8% had fractures, and 6.5%
had other types of injuries (30). Cuts and lacerations (30.9%), contusions (28.6%),
sprains/strains/musculoskeletal discomfort, and multiple injuries (14.3% for each) were the most

frequent injuries reported among workers in Egypt (31).

A study in Kampala, Uganda showed that more than a quarter of construction workers who
suffered injuries were cut by sharp objects, while the remaining were pierced by construction
equipment, were struck by falling objects, fell from heights, got electric shocks, fell at the same

level, were held between objects, or were struck by coworkers (27). The two major causes of



injuries among workers in Egypt were falls (476%) and injuries from using manual tools (23.8%)
(31).

Regarding the causes of injuries stated in a study done in Ethiopia, construction workers'
working behaviors accounted for 35.2% and failure to use personal protective equipment
accounted for 34.1%

2.2.2. Parts of the Body Affected

The majority of the respondents of a study in Kampala, Uganda got injuries on their hands, feet,
legs, head/neck, shoulder, chest, eye, back, or abdomen (27). According to a study conducted in
Egypt, the upper and lower limbs were the most often damaged body parts (31.0% and 26.2%,
respectively) (31). According to a study done in Addis Ababa, Ethiopia, hands (23.9%) and toes
(19.3%) were the most reported injured body parts (23).

2.3.  Factors Determining Occupational Injuries among Small and Medium-Scale
Building Construction Workers

2.3.1. Socio-demographic Factors

In Ghana, workers aged 25 to 34 were less likely to be exposed to the risk of injury compared to
older workers, whereas in Uganda age of <24 years (APR: 2.09 CI: 1.20-3.65, P =0.009) was

significantly associated with occupational injuries (27,30).

When compared to female workers, male workers had a higher risk of injury (30). In Ethiopia,
male workers had 2.44 times the likelihood of suffering a work-related injury compared to

female workers (11).

A study depicted that the highest rates of injuries occurred in people with primary literacy and
diplomas, 46.3% and 33.8% respectively (16).

According to a study in Gondar, the likelihood of an occupational injury among single

construction workers was 50% lower than that of married workers (32).

In Uganda, occupational injuries were strongly correlated with daily incomes in or above the
second quartile (USD >3.2) (27).



A study in Gondar, Ethiopia showed that the likelihood of injury occurrence among workers who
worked for more than 5 years was 2.79 times higher compared with workers who worked for five
and below years (32).

In Kampala, Uganda, injuries were most prevalent among casual laborers (porters), who

accounted for the majority (41.2%) of the workers (27).

2.3.2. Working Environment Factors

The majority of businesses in Africa, Asia, and the Middle East tend to pay less attention to the
safety and health of their workers. Poor working conditions were a major cause of worker
injuries and fatalities in these regions, which is also noted as a sign of lax implementation of
safety regulations (33).

Working for a small enterprise can be detrimental to employees' health and safety because of
unfavorable working circumstances, authoritarian management, and problems handling risk.
Moreover, smaller enterprises offer lower salaries and fewer benefits than larger companies do.
Pyramid contracting, implementation costs, challenges with capability and knowledge, and a fear
of change are factors identified to prevent small construction enterprises from improving their
OHS (34).

Workers in the construction sector frequently endure substandard working conditions, making

them exposed to numerous hazards while not having the appropriate health and safety training.
They participate in a variety of tasks that could expose them to unsafe machinery, being struck
by heavy objects, electrocution, working at heights, falling from rooftops, etc., which could

cause fatal injuries and serious physical impairment (10).

Occupational safety hazards in the construction industry occur due to poorly built ladders,
inappropriate or poorly maintained lifting equipment, improper walking surfaces on high

platforms, improperly shored ditches, poorly maintained tools, and inadequate illumination (35).

The likelihood of occupational injuries is influenced by daily production targets, job location,
work structure, trade specialization, off-work days, hours worked per week, workplace

supervision, vocational training, and PPE availability (15,30). Managerial responsibilities are



frequently streamlined for SMEs, and the majority of the regulatory legislation for building
safety concentrates on large businesses (28).

According to a study in Uganda, workers who worked between 4-6 and 7-9 hours per day had a
95% reduction in risk compared to those who worked more than 10 hours. Around 70% of
injuries occurred among night shift workers. Working 48 hours or fewer per week reduced
occupational injury by 58.1% as compared to working more than 48 hours a week according to a
study conducted in Addis Ababa, Ethiopia. Compared to individuals who work every day
throughout the month in Ghana, workers who enjoy off days in a month are 96% protected
against accident incidence (15,27,30).

In a study conducted in Gondar, the nature of the work was the most frequently cited cause of
injury, accounting for 52.03% (32).

In the Ghanaian construction industry, compared to those who work from heights and on
rooftops, workers operating from any location in the workplace reduced their risk of harm by
71% (30).

In a study in Uganda, over half (52.2%) of respondents never had any health and safety training,
and those lacking safety training suffered the most injuries (27). According to a meta-analysis
done in Ethiopia, workers who did not obtain occupational safety training had odds of sustaining
a work-related injury that was 2.43 times higher than those who did (11). Vocational training

was found to decrease the odds of injury by 85.5% in a study done in Addis Ababa (15).

In a study conducted in Addis Ababa, injury and workplace supervision were inversely
associated [AOR= 0.353, 95%CI (0.164-0.757)]

A study in Uganda stated that poor safety environment (APR: 1.51, CI: 1.10-2.05, P =0.009)
and PPE provision (AOR: 1.47, Cl: 1.05-2.05, P =0.02) were significantly associated with
occupational injuries (27). In Addis Ababa, workers provided with PPE were 0.145 times less

likely to have occupational injury than their counterparts (15).

A study in Ethiopia showed that hazard prevention is currently only practiced on a personal

level. Source control and hazard path modification techniques are rarely seen. Moreover,

10



compared to businesses that continue to rely on outdated technologies, modern businesses appear
to protect employees better (36).

2.3.3. Behavioral Factors

Accidents do not simply occur; they are caused when either what shouldn't have been done is
done, or vice versa. One-third of accidents are caused by negligence, carelessness, and
indifference (24).

According to a study conducted in Malaysia, the human elements, failure to employ PPE and
unsafe equipment use are the main causes of construction accidents in Malaysia (37). Many
unqualified operators sustain injuries as a result of incorrect equipment handling (6). Based on a
study conducted in Kampala, Uganda, job dissatisfaction, job stress, and routine use of PPE were
significantly associated with occupational injuries. Employees who were dissatisfied with their
jobs had a 1.63 times higher rate of occupational injuries. While workers with job stress were
nearly twice as likely to experience occupational injuries. Workers who did not routinely use
PPE had 0.57 times more risk of getting injured (27). According to a study in Ethiopia, workers
who wear personal protective equipment (PPE) are 2.32 times less likely to sustain a work-
related injury than workers who do not (11). Not utilizing PPEs was the second most commonly
reported cause of injury (16.74%) in a study conducted in Gondar town (32). Additionally, injury

prevalence was 1.5 times greater among workers who perceived their workplace was unsafe (27).

Personal habits including alcohol use, risk-taking behavior, and the worker's physical and mental
state all raise the chance of accidents (35). The occurrence of injury was 3.16 times higher
among construction workers who consume alcohol in Gondar, Ethiopia (32). Similarly, among
construction workers in Ethiopia, behavioral traits including alcohol drinking and smoking were

highly significant injury predictors (36).

In Gondar town, construction workers who were not paying attention to their work were 2.65
times more likely to be injured when compared to their counterparts. Moreover, workers who
were unaware of workplace hazards were 4.66 times more likely to have an injury (32). The
major cause of injuries among building construction workers in Addis Ababa city was a lack of

safety awareness, 46.7% (12).
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Workers in the construction SMEs do not consistently adhere to safety regulations which is
stated to be due to a general lack of safety awareness, the idea that accidents are an "act of God,"
a lack of knowledge of workplace risks, and national culture. As a result, problems like
disregarding safety regulations and misinterpreting them are frequent, which leads to accidents
(28,38).

Construction workers are skilled in certain forms and types of tasks. Even though each project
has a different nature, employees frequently use the same skills and knowledge, causing an
increased injury occurrence, as they are not conversant with other tools and techniques (6).

2.4.  Small and Medium-Scale Building Construction Industry in Ethiopia

The review of different literatures revealed that there is no universal definition for what a
construction small and medium-sized enterprise (SMEs) constitutes. Rather, SME definitions are
typically based on criteria such as the number of full-time employees and annual sales or
turnover. For instance, an SME in the European Union (EU), is a business with fewer than 250
people, (where small enterprises are those with between 1 and 49 employees and medium-sized
enterprises are those with 50-249 employees) and that have annual turnover not exceeding EUR
50 million, and/or an annual balance sheet total not exceeding EUR 43 million, whereas SME in
the United States (USA) has fewer than 500 employees. According to the Australian Bureau of
Statistics, small businesses are those with fewer than 20 employees, whereas medium-sized
businesses have between 199 and more employees, and according to the Australian Taxation

Office, they have an annual revenue of less than AU$10 million (25,28,34).

In Ethiopia, enterprises are categorized by the Federal Democratic Republic of Ethiopia's Central
Statistical Agency (CSA) as small, medium, and large scale. Organizations are categorized using
a variety of factors, including level of employment, turnover, capital investment, production
capacity, technological sophistication, and sub-sector. Accordingly, small, medium, and large-
scale businesses must have fewer than 10, 50, and more employees, respectively. Additionally,
according to the CSA, small and medium-sized enterprises have paid-up capital between Birr
20,000 and Birr 500,000 and large-scale enterprises have more than Birr 500,000. In Ethiopia,

there are over 570,000 SMEs, 99.4% of which are micro-enterprises which account for 88.2% of
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employment in the private sector. There are about 10,061 small enterprises and 8593 micro-
enterprises in Addis Ababa (39).

The construction industry is described by the Ethiopian Ministry of Urban and Infrastructure
(MUI) as a sector of the economy that transforms various resources into built-in social,
economic, and physical infrastructure for socio-economic development. The processes that are
planned, designed, procured, built, produced, altered, repaired, maintained, and demolished
about the physical infrastructure are included. These include buildings, transportation facilities
such as airports, harbors, highways, subways, bridges, railroads, transit systems, pipelines and
transmission and power lines and structures for fluid containment, control, and distribution such
as water treatment and distribution, sewage collection and treatment distribution systems,
sedimentation lagoons, dams, and irrigation and canal systems; underground structures, such as

tunnels and mines (40).

According to the information presented in 2020/21 by the Ethiopian Ministry of Urban and
Infrastructure (MUI) on construction, contractors, advisors, and machinery, there are 5,189
(45%) Building Contractors (BC), 5,189 (45%) General Contractors (GC) and few Specialized
Contractors (SC) and Road Contractors (RC) registered in Addis Ababa city ranging from grade
1to 9 (41).

A limited number of studies on Ethiopian construction SMEs show that there are health risks
associated with ergonomics, including back pain, and eye and body injuries. Repetitive body
movement is one feature of the construction workplace. Workplaces like these also often include

working outside and have a lot of noise and dust (36).

2.5.  Conceptual Framework

In general, in the construction literature, the constrain-response accident model has been
extensively used. The theory suggests that in the course of executing their roles at the workplace,
every individual is constrained by certain factors; and their response to these constraints further
adds another set of constraints for other participants who depend on the formal’s actions to act.
Management, organizational, and operational factors interact to cause occupational injury.
Proximal and distal factors are the two key constructs used to explain this theory. The proximal

factors include socio-demographic profile and immediate individual lifestyle and behavioral
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traits such as alcohol consumption, smoking, adherence to safety regulations, type of work, and

exposure to hazards. The distal factors describe the organizational and work-related

characteristics, such as daily production targets, job location, work structure, trade specialization,

off-working days, and temporality of work among others (30).
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Figure 1: Conceptual framework on occupational injuries and associated factors as adopted from
different literature
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. Objectives

3.1.  General Objective
To assess the prevalence of occupational injury and the associated factors among small
and medium-scale building construction workers in Addis Ababa, Ethiopia.

3.2.  Specific Objectives

To assess the magnitude of occupational injuries among small and medium-scale building
construction workers in Addis Ababa, Ethiopia.

To assess factors contributing to occupational injuries among small and medium-scale

building construction workers in Addis Ababa, Ethiopia.
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4. Materials and Methods

4.1.  Study Area

The study was conducted in Addis Ababa city administration, which comprises 11 sub-cities and
occupies a total of 540 square kilometers of land area. Its average altitude is 2,400 meters above
sea level and is geographically located at the heart of the country, 9°1'48"N latitude, and

38°4424"E longitude. Ethiopia's capital and largest city, Addis Ababa, serves as a center for the

country's construction and economic activity.

The study was conducted on three sub-cities, namely Kolfe Keraniyo Sub-city Administration,
Akaki Kality Sub-city Administration, and Lemi Kura Sub-city Administration, where small and
medium-scale building constructions take place at a high rate. Due to their diverse locations
within the city, these three sub-cities are anticipated to represent the diversity of small and
medium-scale construction enterprises and workers, making the data more representative of
Addis Ababa's small and medium-scale building construction industry as a whole. As defined by
the government, building constructions running with 6-30 members and/or with a paid-up capital
of total assets not exceeding Birr 60 million are classified as small and medium-scale building
constructions. Due to the enhanced access and readily available data and information on public
projects in addition to feasibility and manageability issues, public construction projects that
fulfill the prior mentioned criteria were included in the study. Thus, there are 19 active public
building construction projects in the current budget year: 9 projects running in the Kolfe
Keraniyo sub-city, 4 projects in the Akaki Kality sub-city, and 6 projects in the Lemi Kura sub-
city.

4.2.  Study Design and Period

A cross-sectional study was conducted to assess the prevalence of occupational injury and the
associated factors among small and medium-scale building construction workers. Data was
collected from August 2023 — September 2023.
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4.3.  Source Population

All building construction employees working on small and medium-scale building construction

sites in Addis Ababa city are the source population.

4.4.  Study Population

All selected building construction employees working on small and medium-scale building
construction sites in Kolfe Keraniyo, Akaki Kality, and Lemi Kura sub-cities in Addis Ababa
city are the study population.

4.5.  Study Subjects
All selected workers who are directly involved in the building construction work process.

4.6.  Eligibility Criteria
4.6.1. Inclusion Criteria

Workers who have been directly involved in the construction work process/industry for at least
twelve months are included. Masons, carpenters, roofers, plumbers, electricians and welders,
workers carrying out finishing works and painters, plasterers, daily laborers, and other helpers,

operators, and drivers are the working departments that were included in the study.

4.6.2. Exclusion Criteria

v' Administrative and other supportive staff such as site supervisors, contractors,
accountants, health and safety officers, and the like.

v" Workers who are absent from work during the time of data collection.

v" Workers who are not willing to participate.

4.7.  Sample Size Determination

The sample size for both objectives is calculated using Open Epi version 3.01, an online open-
source calculator. The sample size for the first objective was calculated using a single population
proportion formula using the prevalence of occupational injury within one year in Addis Ababa
which was 40% (23), with a confidence interval of 95%, and a 5% margin of error. The total

population (small and medium-scale building construction workers in Addis Ababa city) is
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assumed to be more than 10,000; thus, the population correction formula is not used.
Considering a 10% non-response rate, the final sample size is 406.

_ (Za/2)?P(1-P) _
n="& ~

Where: n= Sample size

369, after adding a 10% non-response rate, n = 406.

Z o/2= Critical value at 95% confidence level = 1.96, using the level of significance of a=0.05.
P= Prevalence of occupational injury (40%)

d= Margin of error to be tolerated = 5%

Z= Value of a standard normal distribution score= 1.96

The sample size for the second objective was calculated using the double population proportion

formula.

r

lZa/Z\[(1+%)P(1 —P)+2B |P1 (1—P1 +M)lz

(P1— P2)2

n=

n= Sample size

P1= Proportion of occupational injury among non-exposed
P2= Proportion of occupational injury among exposed

P= Pooled proportion

Za/2=95% degree of confidence interval; o = 0.05

B= 80% power of the study

r = Ratio of control to cases = 1.5 (23).

Table 1: Sample size calculation for assessment of factors associated with occupational injury

among small and medium scale construction workers in Addis Ababa city, Ethiopia, 2023.

Variable % of Cl AOR | Power | Ratio of | Final sample size
controls controls | (with a 10% non-
exposed to cases | response rate

Educational status | 39.3% 95% | 2.052 | 80% 3:2 308

Employment 56.2% 95% | 2.694 | 80% 3:2 196

condition
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Work experience | 46.7% 95% |2.892 | 80% 3:2 156

Work hours per 50.4% 95% | 2.952 | 80% 3:2 156
week

Since the single population proportion formula has yielded the largest sample size, the final
sample size is 406.

4.8. Sampling Procedure

Three sub-cities, i.e., Kolfe Keraniyo, Akaki Kality, and Lemi Kura, where small and medium-
scale building constructions take place more often were selected. Based on the operational
definition, small and medium-scale building construction sites in these sub-cities were selected.
The study focused on the public building construction projects, which are 19 in total; 9 in Kolfe
Keraniyo, 4 in Akaki Kality, and 6 in Lemi Kura. Then the number of study units sampled from
each sub-city was determined using the proportion to size allocation formula: nixnf/N, where: ni
= number of workers in each sub-city, nf = final sample size of the study, and N = total number
of workers in selected sub-cites. Study subjects were selected from each construction site by

simple random sampling technique.
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Figure 2: Schematic presentation of the sampling procedure for the assessment of work-related

injuries among small and medium-scale building construction workers in Addis Ababa, Ethiopia.

Occupational Classification of Study Participants

The following categories of construction workers were used for this study: masons, carpenters,
roofers, plumbers, electricians and welders, workers carrying out finishing works and painters,

plasterers, daily laborers, and other helpers, operators, and drivers.
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Masons, carpenters, roofers, plumbers, and electricians/welders are typically regarded as the core
skilled workers engaged in constructing a building's structural and mechanical work. Painters
and plasterers who complete the last aesthetic and functional aspects of a construction fall under
the finishing works category (12). While operators and drivers are in charge of operating
construction equipment and vehicles, daily laborers and other helpers provide general support.
This worker categorization is consistent with the occupational classifications that are frequently
utilized in studies of the construction sector, both in the Ethiopian context and more broadly
(12,23,42). Organizing the workers in this manner allows for a detailed assessment of the work-
related injury patterns and associated factors specific to each job role within the small and
medium-scale building construction sector in Addis Ababa.

4.9.  Study Variables

4.9.1. Dependent Variable

Self-reported occupational injury status

4.9.2. Independent Variables
e Socio-demographic variables (sex, age, educational status, marital status, income,

employment condition, and working experience).

e Work environment variables (job category, working hours, workplace supervision, health
and safety training, and personal protective equipment availability).

e Behavioral variables (alcohol consumption, smoking, khat chewing, job satisfaction,

sleep disturbance, and use of personal protective equipment).

4.10. Operational Definitions and Terms

Occupational injury: covers any injuries resulting from accidents arising in the course of
construction work in the past year before this study (43).

Occupational accident: an unanticipated and unplanned event that occurs at or in connection
with work and results in one or more workers suffering from a personal injury, illness, or death
(2).

Medium-scale industry: any industry that employs 10-30 workers and uses power-driven

machines (19).
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Small-scale industry: any industry that employs less than 10 workers and uses power-driven

machines (19).

Health and safety training: is a training on health and safety given to construction workers
(15).

Workplace supervision: is regular supervision performed by trained health and safety

professionals and supervisors (44).

Job satisfaction: is a pleasurable emotional state reported by workers as a result of their job. It is
the study participants' subjective assessment of how their job makes them feel (45).

Personal protective equipment: These include items such as gloves, goggles, overalls, boots,
earmuffs, helmets, masks, vests, and face shields worn during a particular activity at the
workplace to minimize exposure to workplace injuries and illnesses resulting from different

workplace risks (15).
Sleeping disturbance problem: it refers to the presence of sleeping problems at work (44).

4.11. Data Collection

Data were collected using a structured and interviewer-administered questionnaire which was
adopted from previous literature and modified accordingly (15,23,32,46). The questionnaire was
pretested on 20 respondents (5%) who did not participate in the actual data collection. Socio-
demographic, behavioral, and environmental factors related to occupational injuries as well as
injury episodes from the previous year were inquired. Moreover, a workplace observational
checklist was used to identify different workplace hazards and the availability, use, and, type of
PPE and other facilities. Data was collected by five BSc graduates in health fields and one 2"
year MPH student was recruited as a supervisor. They were trained by the principal investigator
concerning the research tools and data collection procedures for one day. The supervisor together

with the principal investigator gathered and checked for completeness of data regularly.

4.12. Data Processing and Management
Data were entered into SPSS version 25 computer software after being checked for completeness

manually. Incomplete data were excluded from entry. The data were given unique questionnaire
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ID numbers both on hardcopy questionnaires and datasets entered into the computer. The data
were checked for computer consistency by running frequencies, sorting the data in ascending
order, and identifying the missing or mistyped variables. The syntax list and find were used to
identify the inconsistent unique questionnaire 1Ds and the variables entered were compared with
the hardcopy ones and corrected for any inconsistency.

4.13. Data Analysis
Descriptive statistics such as frequency distribution, percentage, ratio, proportion, mean, and
standard deviation were used to describe the data on occupational injury and the factors related.
The result is presented by cross tabs, simple frequency tables, and figures. Binary logistic
regression analysis was employed to show the association of each factor with occupational injury
using OR with 95% CI. Variables that have a P-value <0.2 in binary logistic regression analysis
were included in the multiple logistic regression analysis. In the multiple logistic regression
analysis, the independent effect of each variable was seen after controlling for covariates. P-
value < 0.05 was used to determine the level of statistical significance. Crude Odds Ratio (COR)
and Adjusted Odds Ratio (AOR) are used to express the result.

4.14. Data Quality Assurance

The questionnaire was translated into an Amharic version for common understanding and was
translated back to English to check the consistency of the translation. Pretesting was conducted
on 5% of the workers who were not selected in the actual data collection process, and
modifications have been made accordingly. The supervisor and data collectors were trained on
the objective of the study, ethical issues, interviews, and overall activities. Supervision was made
throughout the data collection period by one supervisor (2" year MPH student) and the principal

investigator. Data was checked for consistency and completeness.

4.15. Ethical Considerations

The proposal was submitted to the AAU School of Public Health Ethical Review Committee.
Permission letter of support was obtained from the AAU School of Public Health. Verbal
consent was obtained from each participant after explaining the objective of the study, the risks
and benefits, issues of confidentiality, and, the right to participation. Questionnaires were coded

to remove personal identifiers and information was kept confidential.
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4.16. Dissemination of Findings

The final report of the study will be presented and submitted to Addis Ababa University School
of Public Health. The finding will also be submitted to the Addis Ababa Bureau of Labor and
Social Affairs (BOLSA), Ethiopian Ministry of Urban and Infrastructure (MUI), Kolfe Keraniyo,
Akaki Kality, and Lemi Kura Sub-cities Design and Construction Works Offices and other
responsible authorities. Finally, an attempt will also be made for publication in a reputable peer-
reviewed journal.
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5. Results

5.1.  Socio-demographic Characteristics

From a total of 406 sample sizes calculated, 378 respondents participated in this study; yielding a
response rate of 93.1%.

The study involved 154 (40.7%), 134 (35.4%), and 90 (23.8%) participants from the three sub-
cities: Kolfe Keraniyo, Lemi Kura, and Akaki Kality respectively. Most of the respondents were
males (78%) and < 30 years old (69.6%) with a mean age of 28.22 (SD +4.896). More than half
of the respondents (52.4%) were married while 39.4% had a primary-level education. Among the
participants, 357 (94.4%) were temporarily employed and 170 (45.0%) had 2-5 years of work
experience. The workers' mean daily income in ETB was 371.22 (SD +£106.267) (Table 1).

Table 2: Socio-demographic determinants of work-related injuries among small and medium-

scale building construction workers in Addis Ababa city, Ethiopia, 2023.

Variables Categories Frequency Percentage (%)
Sub-city Kolfe Keraniyo 154 40.7
Akaki Kality 90 23.8
Lemi Kura 134 354
Sex Male 295 78
Female 83 22
Age <30 263 69.6
> 30 115 30.4
Marital Status Married 198 52.4
Single 158 41.8
Divorced 15 4
Widowed 7 1.9
Educational Iliterate 63 16.7
Status
Read and write 51 13.5
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Primary (1-8) 149 39.4

Secondary (9-12) 85 22.5
College and above 30 7.9
Employment Temporary 357 94.4
Condition
Permanent 21 5.6
Daily Income in <200 17 4.5
ETB
201-400 227 60.1
> 400 134 35.4
Department Mason 51 13.5
Carpenter and roofer 53 14
Plumber and electrician /welder 45 11.9
Worker carrying out finishing work /painter 33 8.7
Plasterer 40 10.6
Daily laborer and other helper 148 39.2
Operator /driver 8 2.1
Work Experience <2 years 57 15.1
> 2 years 321 84.9

5.2.  Availability and Utilization of Personal Protective Equipment

Of the respondents, 192 (50.8%) utilize PPE on duty. Among these, 141 (73.4%) use overalls. Of
the individuals who used PPE, 110 (57.3%) did not use it all the time. Carelessness/ negligence
(69.1%) and discomfort (34.5%) were the most reported reasons not to use PPE all the time.
Sources of PPE that were mentioned by the participants were supplied by the institution (74.5%)
and bought by themselves (52.6%) (Table 2).

Table 3: Availability and utilization of PPE and safety training among small and medium-scale

building construction workers in Addis Ababa city, Ethiopia 2023.

Variables Categories Frequency Percentage (%)
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PPE on duty (n=378) Yes 192 50.8
No 186 49.2
PPE all the time (n=192) Yes 82 42.7
No 110 57.3
Reasons not to use PPE  Discomfort 38 34.5
all the time
To save time 1 0.9
Carelessness /negligence 76 69.1
No access 11 10
Source of PPE (n=192)  Supplied by institution 143 74.5
Bought it themselves 101 52.6
Gloves (n=192) Yes 59 30.7
No 133 69.3
Respirators (n=192) Yes 35 18.2
No 157 81.8
Helmet (n=192) Yes 53 27.6
No 139 72.4
Overalls (n=192) Yes 141 73.4
No 51 26.6
Goggles (n=192) Yes 22 115
No 170 88.5
Face shield (n=192) Yes 4 2.1
No 188 97.9
Boots /shoes (n=192) Yes 40 20.8
No 152 79.2
First training (n=378) Yes 42 111
No 336 88.9
On job training (n=378)  Yes 19 5
No 359 95
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Gloves:

Durable, cut-resistant gloves are necessary for construction work to shield workers' hands from
cuts, abrasions, and other injuries. The recommended qualities are being made of materials
resistant to sharp things and heavy-duty tasks, such as leather, metal mesh, or reinforced fabric.
These kinds of gloves are appropriate for Masons, carpenters, roofers, plumbers, electricians,
welders, and workers carrying out finishing works (47).

Respirators:

To prevent construction workers from breathing in dangerous dust, fumes, or vapors, respirators
are needed. Qualities that are recommended as rated for the particular hazards that are present
include N95 or P100 filters for particulate matter. Respirators are appropriate for masons,
workers carrying out finishing works; such as painters and plasterers, and any workers who come

into contact with potentially hazardous airborne substances (48).
Helmets:

Hard hats and helmets shield workers' heads against collisions, falling objects, and other injuries.
A rigid shell, suspension system, and chin strap to secure the helmet are the recommended
qualities. Wearing helmets is appropriate for all construction workers, including masons,

carpenters, roofers, plumbers, electricians, welders, and those carrying out finishing works (49).
Overalls:

Overalls, also known as coveralls, offer complete protection for the body against dirt, debris, and
potentially hazardous substances. Durability, resistance to flames, and ease of moving in are the
recommended attributes. Overalls are appropriate for masons, carpenters, roofers, plumbers,

electricians, welders, and workers carrying out finishing works (50).
Goggles:

Goggles protect workers' eyes from dust, splashes, and other eye hazards. A good seal around the

eyes, adjustable fit, and shatter-resistant lenses are the recommended features for goggles. Eye
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goggles are appropriate for Masons, workers carrying out finishing works (such as painters and
plasterers), and any workers who might come into contact with potential eye hazards (51).

Face shields:

Face shields provide extra protection for the face, covering the entire face and neck area. Being
clear, impact-resistant, and compatible with additional personal protective equipment (PPE),
such as respirators, are recommended features. They are appropriate for welders, workers
carrying out finishing works (painters, plasterers, etc.); and other workers who may be exposed

to chemicals or high-impact hazards (51).
Footwear:

Robust and non-slippery footwear protects workers' feet from punctures, falling objects, and
other potential injuries. A steel or composite toe, a sole that resists punctures, and ankle support

are recommended features. All construction workers need to wear the appropriate footwear (52).

5.3.  Occupational Injury Characteristics

Among the 378 participants, 132 (34.9%) [95% CI:] of them had encountered occupational
injury in the past year; of which 87 (65.9%) got injured one time. Of the total injured workers, 23
(17.4%) respondents got injured in the past two weeks. Regarding the day of injury, 49 (37.1%)
respondents don’t remember it; and among those who remember it, Friday 21 (15.9%) and
Saturday 17 (12.9%) were the most reported days of injury. Most (63.6%) of the respondents got
injured during the afternoon. The most injured body parts were hand 49 (37.1%) and lower leg
24 (18.2%). Hurt by sharp object 41 (31.1%), struck by object 25 (18.9%), and falling from
height 20 (15.2%) are among the type of accidents reported; whereas, work behavior 46 (34.8%),
not using PPE 27 (20.5%) and accidents being beyond control 24 (18.2%) are among the
reported reasons for injury. Of the injured respondents, 103 (78%) of them work both on the
ground and at height; and 22 (16.7%) were hospitalized due to injury, where 18 (81.8%) of them

were hospitalized for not more than two days (Table 3 and Figure 3).

Table 4: Occupational injury during the past 12 months among small and medium-scale building

construction workers in Addis Ababa city, Ethiopia 2023.
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Variables Categories Frequency Percentage (%)
Occupational injury in  Yes 132 34.9
the past year (n=378)
No 246 65.1
Number of occurrences  One time 87 65.9
(n=132)
Two times 35 26.5
> 3 times 10 7.6
Occupational injury in ~ Yes 23 17.4
the past 2 weeks (n=132)
No 109 82.6
Affected body parts Hand 49 37.1
(n=132)
Lower leg 24 18.2
Lower arm 16 12.1
Head 15 114
Knee 14 10.6
Back 13 9.8
Finger 12 9.1
Toe 7 5.3
Upper arm 6 4.5
Eye 2 15
Tooth 2 15
Chest 2 15
Upper leg 1 0.8
Other 5 3.8
Type of the accident Hurt by a sharp object 41 31.1
(n=132) )
Struck by object 25 18.9
Falling from height 20 15.2
Hit by a falling object 17 12.9
Falling at ground level 13 9.8
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Figure 3: Types of accidents occurring among small and medium-scale building construction
workers in Addis Ababa city, Ethiopia 2023.

5.4. Working Environment-Related Factors

Among the 378 respondents, 356 (94.2%) work for < 48 hours per week. All of the respondents
reported that there was no regular health and safety supervision at their workplace. Only 33
(8.7%) had had safety training in connection with new employment, equipment, or work
processes. Participants whose work involved manual handling activities such as pulling, pushing,
carrying, and lifting were 339 (89.7%). Of those, 264 (77.9%) handle very heavy (> 50kg)
weight per day; and 303 (89.4%) spend more than 4 hours on this work per day. Workers who
reported that their work needed visual concentration are 374 (98.9%), 91 (24.1%) workers used
vibrating tools at their workplace, and most (80.2%) of these workers used vibrating tools for

more than 4 hours per day. Among all respondents, 307 (81.2%) reported that the machines they
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work with are always guarded or installed with safety devices; and 295 (78%) reported that the

machines they work with get maintained immediately when old or unsafe.

5.5. Behavioral Factors

Among the total participants, 42 (11.1%) smoke cigarettes, 219 (57.9%) drink alcohol, and 85
(22.5%) chew khat. Among those who smoke, almost half (47.6%) of them smoke every day;
and 148 (67.6%) of the alcohol consumers drink alcohol occasionally; and among those who
chew khat, more than half (57.6%) do so daily. Sleeping disorders were reported to be present by
48 (12.7%) of the respondents, and the most reported reasons for this were working for more
than 8 hours without shifting 19 (39.6%) and stress 13 (27.1%). Of the study participants, 95
(25.1%) are not satisfied with their current job.

- Occupational
injury

B Mot injured

M injured
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Figure 4: The distribution of routine PPE use with occupational injury among small and

medium-scale building construction workers in Addis Ababa city, Ethiopia 2023.
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5.6.  Work Environment Observational Findings

The overall observational findings show that most workplace health and safety factors were not
fulfilled. Equipment was not put in a correct place and orderly (63.2%); there were no warning
signs or safety rules in the workplace (78.9%); employees did not use the necessary PPE
(78.9%); there was no first aid equipment (73.7%); electrical panel knockouts were not in place
(47.4%); ladders were not safe and inspected as appropriate (36.8%); hammers were not kept
free of splinters /mushrooms (63.2%); unsafe handling of tools was not prohibited by the
supervisors (84.2%); wall openings and floor holes were not covered or guarded (78.9) and
portable circular saws were not equipped with protective guards (89.5%).

5.7.  Binary Logistic Regression Analysis

In binary logistic regression analysis, among the socio-demographic characteristics of
respondents, sex, age, marital status, educational status, daily income, and work experience
showed significant statistical association with occupational injury. Male workers were 2.27 times
more likely to be injured than female workers (COR= 2.27, 95% CI; 1.28-4.03). Workers with
the age of < 30 years were 3.81 times more likely to be injured than those with the age of >30
years (COR= 3.81, 95% CI; 2.20-6.59). Single workers had 1.54 times increased injury
likelihood than married workers (COR= 1.54, 95% CI; 0.99-2.38). Illiterate respondents were
3.84 times more likely to get injured than those who had completed secondary education and
above (COR= 3.84, 95% ClI; 1.95-7.57); whereas, respondents whose daily income is <200 ETB
had 2.64 times increased likelihood to get injured than those who earn > 400 ETB per day
(COR= 2.64, 95% ClI; 0.95-7.34). Workers with < 2 years of work experience had a 7.19 times
increased chance of occupational injury when compared to those who have > 2 years of
experience (COR=7.19, 95% CI; 3.80-13.60).

Among The working environment factors that showed significant association were hours worked
per week, safety training, machines being guarded with safety devices, and machines being
maintained when old or unsafe. Respondents who worked for > 48 hours had a 3.53 times higher
chance of injury (COR= 3.53, 95% ClI; 1.44-8.65). Those who didn’t have safety training in
connection with new employment, equipment, or work processes were 2.59 times more likely to
get injured than their counterparts (COR= 2.59, 95% CI; 1.04-6.44). Workers operating with
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unguarded machines were 1.70 times more likely to get injured (COR= 1.70, 95% CI; 1.01-
2.87); and workers operating with machines that aren’t maintained when old or unsafe were 1.49
times more likely to get injured (COR= 1.49, 95% CI; 0.90-2.45).

Behavioral factors that were significantly associated include PPE use all the time and khat
chewing. Workers who don’t use PPE all the time at work had a 2.36 times increased chance of
injury (COR=2.36, 95% CI; 1.19-4.67). Khat chewers had 1.51 times increased injury likelihood
(COR=1.51, 95% CI; 0.92-2.47).

5.8.  Multiple Logistic Regression Analysis

Variables with a p-value less, than 0.2 on binary logistic regression analysis were entered into

multiple logistic regression analysis to see the relative effect of confounding variables.

Among socio-demographic factors, educational status, and work experience showed significant
association with occupational injury. Illiterate workers were 3.74 times more likely to report
occupational injury than those who had completed secondary education and above (AOR= 3.74,
95% CI; 1.19-11.72). Participants with < 2 years of work experience were 5.31 times more
injured than those with > 5 years of experience (AOR= 5.31, 95% CI; 1.41-19.99).

Regarding work environment factors, workers who hadn’t had safety training in connection with
new employment, equipment, or work process experienced injury 11.47 times more than those
who had it (AOR= 11.47, 95% Cl; 1.35-27.74).

Table 5: Summary of binary and multiple logistic regression analysis of factors associated with
occupational injury among small and medium-scale construction workers in Addis Ababa city,
Ethiopia, 2023.

Variable Categories Occupational injury COR (95% CI) AOR (95% CI)

No Yes

34



Sex Male 181(61.4%) 114(38.6%) 2.27(1.28-4.03) ** 1.15(0.37-3.54)

Female 65(78.3%)  18(21.7%) 1 1
Age <30 150(57%) 113(43%) 3.81(2.20-6.59) ***  1.5(0.57-3.92)

> 30 96(83.5%)  19(16.5%) 1 1
Marital Married 134(67.7%) 64(32.3%) 1 1
status

Single 91(57.6%)  67(42.4%)  1.54(0.99-2.38) 0.84(0.36-1.95)
Educational Illiterate 33(52.4%)  30(47.6%)  3.84(1.95-7.57) ***  3.74(1.19-11.72) *
status

Primary 91(61.1%)  58(38.9%)  2.69(1.52-4.76) ***  2.45(1.02-5.91) *

Secondary 93(80.9%)  22(19.1%) 1 1

and above
Daily <200 8(47.1%) 9(52.9%) 2.64(0.95-7.34) 1.36(0.13-13.82)
income in
ETB 201-400 144(63.4%) 83(36.6%)  1.36(0.86-2.14) 1.58(0.65-3.85)

> 400 94(70.1%)  40(29.9%) 1 1
Work <2 years 15(26.3%)  42(73.7%)  7.19(3.80-13.60) ***  5.31(1.41-19.99) *
experience

>2 years 231(72%) 90(28%) 1 1
PPE isused No 72(65.5%)  38(34.5%)  2.36(1.19-4.67) * 2.18(0.95-5.05)
all the time

Yes 67(81.7%)  15(18.3%) 1 1
Work hours <48 hours 238(66.9%) 118(33.1%) 1 1
per week

> 48 hours 8(36.4%) 14(63.6%) 3.53(1.44-8.65) **  4.16(0.76-22.70)
Safety No 219(63.5%) 126(36.5%) 2.59(1.04-6.44) * 11.47(1.35-27.74) *
training

Yes 27(81.8%)  6(18.2%) 1 1
Machines No 39(54.9%)  32(45.1%)  1.69(1.01-2.87) * 4.56(0.40-51.81)
guarded

Yes 207(67.4%) 100(32.6%) 1 1
Machines No 48(57.8%)  35(42.2%)  1.49(0.90-2.45) 0.25(0.03-2.50)
maintained

Yes 198(67.1%) 97(32.9%) 1 1

35



Khat No 197(67.2%)  96(32.8%) 1 1

Yes 49(57.6%)  36(42.4%)  1.51(0.92-2.47) 2.43(0.96-6.12)

Where *Significant at P<0.05,  **Significant at P<0.01and  ***Significant at P<0.001

1: Reference
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6. Discussion

This study aimed to assess the annual occupational injury prevalence and its associated factors
among small and medium-scale building construction workers in Addis Ababa, Ethiopia.

The overall prevalence of occupational injury in the preceding year was 34.9%. This result is
slightly higher than the 31% prevalence reported among building construction workers in Iran
(53) and the 32.4% prevalence in Uganda (27), which might be attributed to decreased regular
health and safety supervision and enforcement. Whereas, studies conducted on building
construction workers in Mit-Ghamr City, Egypt (31) and Ghana (30) yielded a higher annual
occupational prevalence: 46.2% and 57.9% respectively, likely due to variations in study area,
sample population difference, and worksite conditions.

Compared to different studies conducted on building construction workers in Ethiopia, the injury
prevalence is slightly higher than the 32.6% prevalence reported in Dessie (46); while it is lower
than the 40% prevalence in Addis Ababa (23) and 41.4% in Jimma (21). The higher prevalence
in the latter two studies may be linked to the longer weekly working hours reported in those

populations.

Among the injured workers, 65.9% got injured one time in a year. This finding is in line with
that of studies conducted on building construction workers in Addis Ababa 67.8% and small-
scale industry workers in the Bale zone, Southeast Ethiopia 58.9% (22,23). Two weeks injury
prevalence in this study was 17.4%, which is relatively higher than the 10.3% reported in a study
conducted in Bale Zone, which might be because the later study was done on a small-scale

industry comprising sectors other than construction (22).

The most reported injured body parts were the hand (37.1%) and lower leg (18.2%), consistent
with findings from several studies conducted on building construction workers
(12,15,16,22,23,31). The predominant accident types were being hurt by sharp objects (31.1%)
and struck by objects 18.9%, aligning with the study on building construction injuries in
Kampala, Uganda, Nigeria, Addis Ababa and Gondar, Ethiopia (12,15,24,27,31,32).

In this study, the nature of work 34.8% and not using PPE 20.5% are the leading reasons for

injury. This finding is similar to the ones yielded from studies conducted on building
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construction workers in Addis Ababa (23) and Gondar town (32). Of the injured respondents in
this study, 16.7% were hospitalized due to injury; of which 81.8% were hospitalized for not more
than two days. This result is more or less in line with previous studies conducted in Addis Ababa
(15,23).

Factors associated with occupational injuries in this study included low educational status, short
work experience, and lack of health and safety training. Illiterate workers were 3.74 times more
likely to report occupational injury than those who had completed college and above. This result
is supported by several prior studies conducted on building construction workers in Addis
Ababa, Dessie, and Iran (16,23,46,53). This may be because construction workers with low
literacy rates may be more susceptible to occupational injuries because they are less aware of
unsafe behaviors, are frequently assigned challenging and dangerous tasks, and are not as likely

to work in safe environments as educated workers.

According to this study, participants with <2 years of work experience were 5.31 times more
injured than those with > 2 years of experience. This could be because shorter work tenure is
linked to less experience and knowledge of potential hazards at work, both of which promote
risk-taking. And this is supported by numerous studies including those conducted on building
construction workers in Iran, Egypt, and Addis Ababa (16,23,31,53).

Regarding work environment factors, workers who hadn’t had health and safety training in
connection with new employment, equipment, or work process experienced injury 11.47 times
more than those who had it. This may be the case because training helps employees protect
themselves by educating them about the various safety hazards that may exist in the construction
industry. Furthermore, training might influence employees' behavior to adhere to safety
procedures. This finding goes in line with several studies conducted on construction,
manufacturing, and mining industry workers in different parts of the world including Ethiopia
(11,15,21,27,46,53,54).

The walkthrough observation did not yield statistically significant associations; however, most of
the necessary safety parameters/ standards were not implemented, and most workers did not

adhere to safety practices such as wearing the appropriate PPE. This highlights the need for

38



improved safety training and regular workplace supervision by health and safety professionals,
and it necessitates immediate action to rectify the situation and enhance safety measures.
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. Strengths and Limitations of the Study
7.1.  Strengths of the Study

Since there were no prior studies conducted on occupational injury prevalence and
associated factors among small and medium-scale building construction workers, this
study’s findings will serve as baseline information for further research and
policy/strategy design in the process of prevention and control of occupational injuries in
the sector.

The use of simple random sampling makes the sample more representative and reduces
selection bias.

The data being collected through face-to-face interviews gave a chance to clarify
questions based on the respondents’ understanding level; in addition to reducing the non-
response rate.

The use of a workplace walk-through observational checklist complemented the self-
reported data, providing an objective assessment of the work environment factors that

contribute to occupational injuries.

7.2.  Limitations of the Study

The lack of similar studies, particularly on small and medium-scale building construction,
made it difficult to compare results.

Since this study was a one-year study, recall bias resulting in under or over-reporting and
misreporting of events could occur.

The study was conducted in three sub-cities of Addis Ababa, which may limit the
generalizability of the findings to the entire construction industry in Addis Ababa.

The exclusion of administrative and supportive staff, such as site supervisors, contractors,
and health and safety officers, may limit the understanding of occupational injuries from
a broader organizational perspective.

This study did not assess fatality; as severely injured participants might have not been

present at the workplaces.
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This study did not include workers who missed work due to illness. Thus, the healthy
worker's effect may have an impact on the study’s findings.

Since the study included workers who have been directly involved in the construction
work process/industry for at least one year, and as they might have been working on
large-scale building constructions, the findings of this study might as well reflect the
large-scale building construction sector; making it less generalizable.
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. Conclusions and Recommendations

8.1. Conclusions

In comparison to other studies conducted on large-scale building constructions, this
study’s report showed a relatively lower injury prevalence (34.9%); yet greater when
compared to some.

Factors such as educational status, work experience, and safety training were found to be
significantly associated with occupational injury.

The most reported types of accidents were being hurt by sharp objects and struck by
objects; moreover, the leading reasons for injury were the nature (behavior) of the work
and not using PPE.

The study's findings emphasize the need for targeted interventions to enhance worker
experience, education, and safety training as effective approaches to lower occupational
injuries in this sector. The safety of this construction work environment could be further
improved by highlighting the use of appropriate personal protective equipment and

engineering controls to mitigate workplace hazards.

8.2. Recommendations

The Ministry of Health should create and implement national-level construction safety
regulations.

Ministry of Labor and Social Affairs should work on improving regular health and safety
supervision and enforcement of safety practices at construction sites.

Construction companies and vocational training institutes need to provide comprehensive
health and safety training to construction workers, especially those with less work
experience.

Construction companies should ensure the availability and proper utilization of PPE at
construction sites.

Addis Ababa Bureau of Labor and Social Affairs should work with construction

companies to implement comprehensive occupational health and safety measures, such as
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providing PPE, safety training, workplace safety committees, regular inspections, and on-
site health facilities.

MOLSA and construction companies should enhance safety awareness and promote a
safety-conscious culture among construction workers.

The Ministry of Finance should encourage construction companies to invest in safety-
related infrastructure, equipment, and resources.

More thorough research on the small and medium-scale construction industry is required,
in addition to workers' monitoring and medical checkups to obtain more pertinent and

fact-based information.
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Annex 1: English Version Questionnaire
Participant’s Information Sheet

Title of the Research Project: Assessment of Work-Related Injuries among Small and

Medium-Scale Building Construction Workers in Addis Ababa, Ethiopia.
Name of Principal Investigator: Mahlet Beyene

Name of the Organization: Addis Ababa University, College of Health Sciences, School of
Public Health

Introduction: Among the most hazardous industries identified in several countries, the
construction industry has been one of them; due to the high rates of work-related injury and
fatality. This study will provide the existing literature with undeniably relevant information

regarding work-related injuries among small and medium-scale building construction workers.

Aim of the Study: This study aims to assess the magnitude and associated factors of
occupational injuries in small and medium-scale building construction workers in Addis Ababa

city.
Risk and/or Discomfort: The study will not impose any risks on the participants.

Benefits: Though the research will not have a direct benefit for the participants, it indirectly
benefits as an instigator for prevention efforts to strengthen and help policymakers improve OSH

policies.

Confidentiality: The information collected from this study will be kept confidential and the
information reviewed will be stored being coded. The information gathered will not be

accessible.

49



Consent Form
Addis Ababa University, School of Public Health, a Study on Work-Related Injuries
among Small and Medium-Scale Building Construction Workers in Addis Ababa.

Good morning/Good afternoon, my name is . I am from the research

team of Addis Ababa University, College of Health Science, School of Public Health. We are
conducting a study “Assessment of Work-Related Injuries among Small and Medium-Scale
Building Construction Workers in Addis Ababa, Ethiopia.” The study aims to fill the information
gap and provide evidence for program planners, implementers, and decision-makers at different
levels. There are no risks or direct benefits you get from participating in the study, but your
participation will contribute to boosting prevention efforts. Please be assured that the information
is confidential and you may choose to stop your participation at any time or refrain from
answering any questions. This will not have any impact on the service you are getting now and in
the future. Your name will not be used or made public. This questionnaire will take about 20-30

minutes.

Do you agree to participate?
1. Yes 2.No

Consent Form
| have read/listened to the information sheet above and | have clearly understood the purpose and
anticipated benefit of the research. I hereby need to assure that | have decided to voluntarily

participate in the study, to contribute my part in the effort being made.

Participant unique 1D No. Signature Date
Interviewer’s name Signature Date
Date of interview Time started Time finished
Supervisor’s Name Signature Date

For any information, you can contact:

Mahlet Beyene Tel: +2519-42-54-6319 Email: mayabeyu65@gmail.com

Advisor: Teferi Abegaz (PhD.) Tel: +2519-11-36-1607 Email: teferiabegaz@gmail.com

Questionnaire ID:
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Part 1: Socio-demographic Queries

S.N. Questions Responses Code | Remark
101 | Sex 1. Male
2. Female
102 | Age
103 | Marital Status 1) Married
2) Single
3) Divorced
4) Widowed
104 | Educational Status 1) Illiterate
2) Read and write
3) Primary (1-8" Grades)
4) Secondary (9-12"" Grades)
5) College and above
105 | Employment pattern 1) Temporary
2) Permanent
106 | Monthly income ETB/month
107 | Working department 1. Mason
2. Carpenter & roofer
3. Plumber & electrician
/welder
4. Worker carrying out
finishing works /painter
5. Plasterer
6. Daily laborer and other
helper
7. Operator /driver
108 | Work experience in years
Part 2: Availability and utilization of personal protective measures
S.N. | Questions Responses Code Remark
201 | Do you use any PPE while 1) Yes Skip to
you are working? 2) No Q206
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202 | If yes to Q201, what type? 1) Glove
(More than one answer is 2) Ear plugs
possible) 3) Respirators
4) Helmet
5) Overalls
6) Goggles
7) Face shield
8) Boots/shoes
9) Others, specify
203 | If yes to Q201, do you use 1) Yes Skip to
PPE all the time while 2) No Q205
working?
204 | If no to Q203, what are the 1) Not to feel discomfort
reasons not to use PPE all 2) To save time
the time? (More than one 3) Not aware of risks
answer is possible) 4) Carelessness/negligence
5) No access
205 | Where do you get PPE 1) Itis supplied by institution
from? (More than one 2) | buy it by myself
answer is possible) 3) Others, specify
206 | Have you had training on 1) Yes
any type of occupational 2) No
safety issues when you
were first engaged in this
job?
207 | Have you ever had on job 1) Yes
training on any type of 2) No
occupational safety
issues?
208 | If yes to Q207, where did 1) From institution
you get it from? (More 2) From NGOs
than one answer is
possible)
Part 3: Occupational (work-related) injury characteristics
S.N. | Questions Responses Code Remark
301 | Have you had an 1) Yes If no,
incident at work that 2) No skip to
resulted in injury to you Part 4

in the last 12 months?
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302

Have you had an
incident at work that
resulted in injury to you
in the last 2 weeks?

1) Yes

303

If yes for Q301 or 302,
how many times?

1) in 12 months
2) in 2 weeks

304

Day of injury

1) Monday

2) Tuesday

3) Wednesday

4) Thursday

5) Friday

6) Saturday

7) Sunday

8) I don’t remember

305

Time of injury

1) Morning
2) Afternoon
3) Evening
4) Midnight
5) I don’t remember

306

Parts of the body
affected

1) Eye

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) Other, specify
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Type of the accident

1) Falling from height

2) Struck by an object

3) Stuck against an object
4) Hit by a falling object
5) Falling at ground level
6) Hurt by a sharp object
7) Other, specify
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308 | What was the reason(s) 1) 1 was new to the work process
at the time of the injury? 2) | was thinking about private
affairs
3) Due to other medical problems
4) 1 think accident is beyond
control
5) It is the work behavior
6) Itis due to not using PPE
7) 1don’t remember
8) Others, specify
309 | Working condition 1) At height
2) Onground
3) Both
4) Underground
310 | Have you been 1) Yes
hospitalized due to 2) No
injury?
311 | If yes for Q310, how hours
long in hours?
312 | If yes for Q310, how days
long in days?
Part 4: Working environment-related variables
S.N. | Questions Responses Code Remark
401 | Hours worked per week hours
402 | Is there regular health 1) Yes
and safety supervision 2) No
at your workplace?
403 | Have you had safety 1) Yes
training in connection 2) No
with new employment,
equipment, or Work
Process?
404 | Does your work involve 1) Yes
manual handling 2) No

activity (pulling,
pushing, carrying, and
lifting)?
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405 | If yes for Q404, how 1) Light (not greater than 5kg)
much weight on 2) Medium (6-25kg)
average do you handle 3) Heavy (25-50kg)
per day? 4) Very heavy (greater than 50kg)
406 | How much time on 1) Not more than 2 hours
average do you spend 2) 2-4 hours
on this work per day? 3) Greater than 4 hours
407 | Does your work need 1) Yes
visual concentration? 2) No
408 | Do you use vibrating 1) Yes
tools at your 2) No
workplace?
409 | If your answer for Q408 1) Not greater than 1 hour
is yes, for how long per 2) 2-4 hours
day do you use? 3) Greater than 4 hours
410 | Are the machines you 1) Yes
work with always 2) No
guarded or installed
with safety devices?
411 | Do the machines you 1) Yes
work with always get 2) No
maintained immediately
when old or unsafe?
Part 5: Workers’ behavior and characteristics
S.N. | Questions Responses Code Remark
501 | Do you smoke? 1) Yes If no,
2) No skip to
Q503
502 | If yes for Q501, how 1) Every day
often? 2) 1-3 days/week
3) Occasionally
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503 | Do you drink alcohol? 1) Yes If no,
2) No skip to
Q505
504 | If yes for Q503, how 1) Every day
often? 2) 1-3 days/week
3) Occasionally
505 | Do you chew khat? 1) Yes If no,
2) No skip to
Q507
506 | If yes to Q505, how 1) Every day
often? 2) 1-3 days/week
3) Occasionally
507 | Do you have any 1) Yes If no,
sleeping disorders? 2) No skip to
Q509
508 | If yes to Q507, what is 1) Working greater than 8 hours
the reason? without shifting
2) Working in the evening
3) Trying to work more than one
task at a time
4) Excessive heat
5) Others, specify
509 | Are you satisfied with 1) Yes
the job or task you are 2) No
currently required to
do?
Thank you!!!
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Annex 2: Amharic Version Questionnaire

PHAFLD PON/E /P

PIRCIPC TCENE CON:- NARN ANNT ATEEP NAINFTE AT APhhAE 848 P9IN3F ALt+ET
amhnd PA@T NAG IC P+PPH +8FFT anqgrige: 2015

PPT aoCcays AgRi- AYAT NPY

PECE+ N9:- R8N ANN RLACALT PMS ALIN hAET PUNZHAN MG +IRUCT N
maP:- NNChF AICT BN +AL+D NTRFmEFT NMIR ARIT AT&ENTLPT dehha
PhINESNAT ATRNTL AR 1@ Nl IC NHPPH 18FF AT PAR%t ARIPT 9oRAYPT BU
MTF NPPPIT NANNAT 25 P911NF Wo+EF dohhd hd. IC P+PPeH +8%F7
N+a@AN+ AINC KhEF PMLehe mem /g LAMA:

PRGH GAM:- PHU MGT FAT NASA ANN N+ NDSEIT AINFTE PINF WtET AL
PALCAMTY PAL 8T OOMIGT +PPH 1BEFT AODITRIGR yan:

NIT AS/MLI® PO¥F Mmib:- MG NHAFLPT AL ToII° ARYT ALI ARAMCI:
DPM pPF: OG0 AN MG ATAFLPT PDHE DPIR NLFLMID NHHPPL YL
R1L HINRTT @NZFF AT PNG AR BUTTE AT MS Z7AAPTY ATIARA AZAN AD-HPT
L m$a4:

MADERTF:- NHU DT PANANGD: A28 NTADC EMNPA AT P+7aR7d® ao/8 NhE
+PIRM LaMAz PHANANGD: AOZF +L4A hEPIIo:
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eIt PR

AN ANN RLACALT PUNZ+AN MmS F9°UCT NFT NASN ANN NATHHE AT
MhNAT 28 UIR 91NF wWit+PF AL DA +8%F NCaT AT +2OH +80F
AL P+827 BGTH=

M5 BAPAT: A1 ANAAU: PARmMUT hABA ANN RIACALT MS

ARIN PABT PUNZHAN MG FIPUCT N PIRCICC MET 1@ NARA ANNE ATELP
NAINTE AT dPhNAG £28 P911NF A¢+&F dohhd PAM-T PHR8%F NCet AT +PPH
goNTLRFT NADIIRIGR MGF APNYLY M- MGk PAR/E N&++hT ADDATAT AT ATCL9P
TAICTT 4MPTF AT @AL ABRPT NHALR BZEPT MALEPTT AMPLN PAM j@-: NG+
AR haPA+E Pag P1EFMm- ALIPTF MEIE ¢m+d MmPARF PAGRI 47C 917 PACNP +ATE
PAONANA MLRFT AGIALS ANHPEP PLCIA: AB/EM TAMLP 10 AT NMIT@I° 1H
TATEPT ATMGID MLIS MIFMTIID MPRPTFT NADADAN dEMA LFAN= BU AUT AT
DELT NLTTF ATAT AL JRIIR +FAF ALFZM-9R: AGRY/ A AEMPNTD METS L4.P
ARUI9R: AT RU OPMEP h20-30 L4PPF LMNSA:

A®A+E +hmge+YA/+hmI+AA?

1. AP 2. he

NAL PAMT PAD/E M/PF ATNNAAU/ASIRRAL AT AATIM-T AT NG+ PO MNPOY
MPID NA8 +LEFAUL= NG+ AL NLPLTIT ATPATET AP+HLZT NAM- M/t PNNATY
ATNChT DALY AZIIPATL ADMBAU:

PHAFL AR MOFDEP RMC:- 4CM +

PMPe@ NIo:i- 4C +7

PPA MED +7:- P+EMINT 10 engntIn
PHEmmem Noo:- 4CM +7

AMITm-9° Ao /8- MYAT NPy
ATA: mayabeyub5@gmail.com hah: +2519-42-54-6319

A@NZ:i- 2/C +4<¢ ANIH (ThT8)
ATRA: teferiabegaz@gmail.com Nah: +2519-11-36-1607
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POOMEd OJFmee:
hA&A 1: MUNSPST N1-UHND 76 FPF+7 e+a®Ah+k D PEPT

+.¢.

med

PARAN AL PF amA P

HAA

101

P

1. o1&
2. Mt

102

A& m

103

PINF Ui

£1n/+
£AIN/F

PL /T
PAR+FNF/NT

MW=

104

PHIRUCT 828

TMINAG dP9& PaRLTFA/FTA
@INAG dP9E

pangan e 228 F9PUCT(1-8)
PUATE £48 TIRUCH(9-12)
PAS AT NH.P NAL

v =

105

PPN Ui

—_—

N1H PR+
2. Nkt

106

PmC N,

NC

107

PRS- N&A

9ING

KG9 AS Mé Nt+g

PEN Aet+E AT ONLF 1Mag, /NP5

PADELLA NG-PFY PR AL [PATD

$N./

5. ANT

6. PPY NLtE AT AdT 0487 Ne
PN

7. NéoCIRTO+CI

M=

108

PAL ATRE:

o

h&A 2: PPhAhP MACLPTF APCNTT AP PT N+™AN+

+.¢.

m e

PARAN AL -PF anp P

HAA

201

Né& NTNENT 9IH PRI
amnANP EMPmMA?

1. AP

ML £.206

2. PAR

A&
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202 | AMmP® £.201: AP AP 1. 3%
hUys 92 ARYH? (NATE 2. PEC amhAng
NAL GRAN AAMT 2FAA) 3. PA&S Ph&T6H, APNANP
4. PeTPAT aONANP
5. UAT9R PAM-TT REA PTRAGY
6. PALTY APhANP aoyR(
7. P4t MORLE
8. Nt shMPTF/em,TMPT
9. AMTI RIAR
203 | AMPR £.201 APANP AP 1. AP DL £.205
hUYT aphAnPPEY A “1H, 2 pAgD HAA
LMeTA?
204 | AmPd ©.203 APANP PAGR 1. NAGHLeaF
hUy: SR P+P gy ey 2. 1H7Y AT®EMN
107 (NATE NAL dPAN 3. ALIPFT AATIDS
MmAM*T £FAQ) 4. LPARIT/FA+EIT
5. NAAAT
205 | aopANnP aRACL@-T NeF 1. htgoe
10 PR P7HF? (NAYE 2. kil ATHPAL
206 | NHU N¢- AATIG Pt g 1. AP
NAMT MNLM- TNC? 2. PAgD
207 | Nh¢ AL APA NARYT -9 1. AP
ARYF pPamp RUTIF 2 pAgD
8T AR PN NAMS
MOLMm PM-Pi?
208 | AmPg 207 ARANP AP 1. Nga
Uy hAms a3 net 1o 2. @YNFP ALY INLNTL
PTTH? (NATE NAL APAN eCET
@AMt 2FAQ) 3. AMTI RIAR
N&A 3: PN AL 877 N+arAn+
+.4. | mPe PACAN AT L PT mAP | HAA
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301

NAS&TF 12 @4+ ™-NH
NN&P IC N+ PH
PLZNANP ARI AA?

ML N&A
4 £AJ74

302 | NA&F 2 A9RY - 1. AP
@-N hheP IC N+ PH 2. PAgP
PRZNNP ALI AA?
303 | AmPe €M 301 AT 1. A&t 12 @4t 1H
302 @ANP AP hU7: 2. NALT 2 NI+ 1H
N+ 1?2
304 | kLo PRZANP OAT 1. "¢
aoE 70-? 2. MANF
3. 4o
4. hap
5. ac
6. $8m
7. ARG
8. AANF@-NI
305 | 9o 1H Y@ A LI 1. mP+
PRLANP? 2. hNa+t
3. mF
4. AAT
5. hRAhF@-N9®
306 | #8%F PNt PAD-1TP 1. AR
n&EA 2. mCh
3. AF
4. Br
5. rAN*F
6. PA%IC M+
7. PRE M*T
8. &N
9. PALTm Y&

10. P F5 @ N L

11. NFANT NAL PAM- A°IC
12. NFANF NFF PAD: A°1C
13.8cNn

14. 4%

15. AteTT RIAR.
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307 | PhRID ARYF 1. hh&sr AL mm-p%
2. NhA$ apapsi
3. NA$ AL +MmN& &P+t
4. NOMEP A ADADF:
5. 004%F AL -2
6. NNAT d®98%
7. AT RAR
308 | heJa A9RT PRZANP 1. ANGO Y2+ R8N INCH
RARAAPFA? 2. DA 914 UL@+E APANN INC
3. AA PMS FIC NATNZNF
4. h2J7 a™nANA NATHLFA 10>
8+ P2LANF
5. Phe-a- NUS DALY 10»
6. PhLI A®hANP NATHL/D YO
7. hANF@-NIP
8. AMTI 29AS
309 | emN4NT N PF J@-? 1. h&F NFHES AL
2. a4F/9eeC
3. ULAR9R NF
4, haogdF N+
310 | NALI® 9°ATPF NMT 1. AP
+&9° hdJ BHD 1NC? 2 pAgD
311 | AmPE %.310 MPANP AP Akt
NUP7: A9RT PUA 1H?
(NAAT)
312 | AmPe ©.310 MPANP AP 5%

NI AGRY PUA 1H?
(N$5+)

h&4 4: PN&NFT NtHa2Aht

+.¢. | PP PARAN AT 4 PF amAf | HAA
401 | NA9®TF NATINEL 9o7 A~

LUA NATLNGA?
402 | N NFP ampng 1. AP

PmS AT PRUTIT 2. PA9R

Nttt AA?
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403 | hABN M4 dpup 1. A®
MmLg™ Pl 18+ IC 2. PAg®
NtPPH Pa™p PUTIFT
MY+ AAMST OHLm-

POPA?

404 | NP N&E+HE 02PTY 1. AP mP £.407
DYt aDej4.F3 2. PAg® HAA
aoAng® AT 99734+
PARANATT PN A2

405 | AmP% ©.404 ADANP AP 1. $A4A (N5 N9 PARLNAM)
hP7: N7 NhTINL 97 2. @™hhAF (6-25 h.°7)

LUA hNLT PIAN? 3. hng (25-50 h)
4. Nm9® nNg (h 50 .9 PTR.NAM)

406 | NATINL NHU Ne- AL 1. N2 NAT P10
AF°T PUA 1H L& PA? 2. h2-4hht

3. N4 NAhF+T NAL

407 | N&-P PAL S Tt 1. AP
PaA 10-? 2. PAg®

408 | NN NFP AL THLT 1. AP mP £.410
SANTFOT ARALPPF 2. PAge HAA
2Mmemmnr-

409 | AmP% ©.408 MPANP AP 1. N1 AAT A2NAMmge
hPy: NeT ATRT LUA 2. h2-4 AhT
10?2 3. N4 NATNAL

410 | P A4LNFED TATT 1. AP
FALH N84yt 2. PA9D
amuZPPT P+MN%

TF@-2

411 | PMA4LNFD TATT 1. AP
ALPZE MmEI™ ANARK 2. PAgD
FALH NDP+ M9
LLLATPA 2

h&4A 5: PAL+28F7T N N+acAh+

+.¢. | nPd PARAN AT PF mAP | HAA
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AP

501 | PenAA? PAGD £ £.503
HAA
AMPE £.501 ANP AP
502 | nipyz nenvr 12 NP’k
NAFETE N 1-3 47
RAR RAR
AP
503 | hAhA £2mMmMA? PAGD (MP $£.505
HAA
504 | AmP% 4£.503 MANP AP NP
nUYE NPAYT 1H@-? NAFEYE N 1-3 47
AAR RAR
AP
505 | seF £Pagn? PAGD (MF £.507
HAA
506 | AP £.505 AANP AP NP
nUYE NPATT 1HM? NAFeTE N 1-3 $7
RAE RAR
PATPAG OOHNG AP
507 AANP 2 PAGD 2L $£.509
HAA
508 | AMP% £.507 AANP AP PA OLET@PL NS AAT NAL
nUy: oA+ 9o eTy an gt
0% NIRRT aohsF
NATE 1H NATE NAL N
AR 4T aeqenc
NaD MY NAL a-pt
AT LOAR
NAL+ 10 NNGP AP
509 | pona? PAGD
AT NG AY::
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Annex 3: Work Environment Observational Checklist

S.N. | Safety factors Responses | Remark

1 Equipment put in correct place and 1. Yes | “Yes” requires all materials and wood
orderly 2. No | placed in the correct place.

2 Are there warning signs or safety rules in 1. Yes | “Yes” requires no lack of such signs.
the workplace? 2. No

3 Do the employees use the necessary 1. Yes | “Yes” requires no lack of such
personal protective devices? 2. No | equipment and use by each worker.

4 Does the working section have first aid 1. Yes | “Yes” requires the presence of first-aid
equipment? 2. No | equipment.

5 Are electrical panel knockouts in place? 1. Yes | “Yes” requires the presence of

2. No | electrical panel knockouts.

6 Are ladders safe and inspected as 1. Yes | “Yes” requires the two legs of the

appropriate? 2. No | ladder to properly stand and without
moisture on it.

7 Are hammers kept free of 1. Yes | “Yes” requires the hammer not to be
splinters/mushrooms? 2. No | onthe splinter area.

8 Are unsafe handling of tool prohibited by 1. Yes | “Yes” requires supervisors to prohibit
the supervisors? 2. No | workers from unsafe tools handling.

9 Are employers operating on lifts trained 1. Yes | “Yes” requires the employee to
on the equipment? 2. No | operate on lifts without any faire.

10 | Are wall openings and floor holes 1. Yes | “Yes” requires wall openings and floor
covered or guarded? 2. No | holes to be covered.

11 | Are portable circular saws equipped with 1. Yes | “Yes” requires portable saws to have
protective guards? 2. No | covers.
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