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Abstract

Background: Throughout the world, work related injuries continue to cause serious public
health problems and are leading cause of death, disability and disease. In developing countries
including Ethiopia, the risk of having work related injury is 10 to 20 times higher than that of
developed countries.

Objectives: This study investigated the magnitude and extent of work-related injuries among
small and medium scale industrial workers in Gondar Woreda.

Methods: Stratified random sampling technique was employed to identify the industries. A
total of 962 workers at production site were interviewed from both industries. Three hundred
twenty one from small and 641 from medium scale industries were selected proportionate to
population size. Workers from each industry were selected using simple random sampling
technique. Trained data collectors administered a standardized questionnaire through face- to-
face interview. Physical examination, record review and workplace observation were done to
ascertain the self- reported information. Data were analysed by stepwise binary logistic
regression model.

Results: The over all annual prevalence rate of work related injury was 335/1000 exposed
workers, with 355/1000 and 324/1000 among small and medium sale industrial workers,
respectively. Fifty five (17.1%) of the injured respondents were hospitalised, accounting for
40% hospitalisation 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. The significant contributing factors for work
related injuries in both industries were young age(<30 years) [adjusted OR: 1.41, 95 % CI:
(1.03-1.93)],job categories, 5 years or less in the present job [OR: 1.53, 95 % CI: (1.12-2.08)]
, working 48 hours or less per week [OR: 0.68, 95 % CI: (0.49, 0.94)] ,workplace supervision
[OR: 0.61, 95 %CI: (0.45, 0.83)] ,sleep disorder[OR: 1.49, 95 %CI: (1.04,2.14)] and job
satisfaction [OR: 0.59, 95 %CI: (0.43,0.83)] .

Conclusion: Young age, job category, lack of experience, and sleep disorders were increased
the risk of work related injuries. Working 48 hours or less, workplace supervision, and job
satisfaction decreased the occurrence of work related injuries. Preventive measures

concerning health and safety training, regular workplace supervision and establishment of
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active and functional occupational health and safety programmes are essential to safeguard

the health and safety condition of workforce in small and medium scale industries.
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1. Introduction
Work-related injuries present a major public health problem resulting in serious social and

economic consequences that could be prevented if appropriate measures are taken (1, 2, 3).

Annually, thoughtout the world, an estimated 271 million people suffer work related
injuries, and 2 million die from their injuries. The estimated economic loss caused by
work-related injuries and disease is equivalent to 4 % of the world’s gross national
product (4).The impact is 10 to 20 times higher in developing counties including Ethiopia,

where the greatest concentration of the world’s workforce is located(5).

Moreover, working conditions for the majority of the three billion workers world wide, do
not meet the minimum standards and guidelines set by the World Health Organization and
International Labor Organization for occupational health, safety and social protection.The
majority of the world’s workforce does not have access to occupational health services.
Only 5 to 10 percent of workforce in developing countries and 20 to 50 percent of
workforce in developed countries have access to some kind of occupational health
services. The main problem of the absence of occupational health services is the
continuous presence of hazards in the workplace such as dust, heat ,noise, toxic chemicals,
and dangerous machines leading to a huge burden of work-related injuries, death and

disease(6).

In Ethiopia, the epidemiology of work related injuries is lacking due to scarce national and
local data. According to labor proclamation No0.377/2003, the Ministry of Labor and Social
Affairs of Ethiopia is the organ charged with the responsibility to inspect labor
administration, labor conditions, occupational safety and health (7). So far, only few

studies have been done to identify work—related injuries and related occupational health



and safety problems among large industrial workers (8,9,10). However, information
regarding the present status on the disaggregate magnitude and factors affecting work-
related injury is lacking for small and medium scale industries. Furthermore, there are
contrasting and contradicting debate concerning the health, safety and welfare of people
working in small-scale industries. Some studies suggest that small-scale industries are

more dangerous to work in than that of medium industries (6, 11, 12).

There is rapid industrialization due to favorable investment policy, which may result in
increased number of industries and employment in Ethiopia. However, epidemiological
information regarding health and safety condition of workforce in small and medium scale
industries is absent. Therefore, it is important to know the prevalence, severity and
determinants of work-related injuries among these workers. There are also studies that
suggest small-scale industries are more dangerous to work in than that of medium scale
industries. Hence, it is important to test the hypothesis that injury outcomes are the same
for both types of industries. The main aim of this study is therefore, to assess the
prevalence of work-related injuries and factors affecting injury among small and medium
scale industrial workers in North Gondar, Amhara Regional State. The finding of this study
will help for the development of effective preventive strategies, and any cost-benefit
analysis on occupational health and safety legislation and occupational health services. It

could be also part of baseline information for policy makers.



2. Literature review

2.1 Occupational health and safety

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 (13, 14).
The discipline covers the following key components:

1. the availability of occupational health and safety regulations at workplace

2. the availability of active and functional occupational health and safety committee at
workplace

3. monitoring and control of factory hazards to health

4. supervision and monitoring of hygiene and sanitary facilities for health and welfare
of the workers

5. 1inspection of health safety of protective devices

6. pre-employment, periodical and special health examination.

7. performance of adaptation of work to man

8. provision of First Aid

9. health education and safety training to the worker

10. Advice to employers on the above mentioned items

11. Reporting of occupational deaths, diseases, injuries , disabilities ,hazards and their

related preventive measures at working



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 also 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 so in countries where there is a shortage of skilled

labour.

Work related injuries are costly to the community as 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.

In developing countries like Ethiopia, the experience in the practice of occupational health

is limited. Records of work-related injuries and diseases are lacking (8, 9,10,11,13,14).

2.2. Magnitude of work related injuries

Small and medium scale industries employ about 80 % of the workforce and contribute
over 90 % of all industries in developing countries. Workers in these industries are at great
risk of work-related injuries, chronic illness, stress, disability or death because of low
educational and literacy rates, unfamiliarity with work process and exposures, and

inadequate training (6, 11, 15, 16).



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 (17). The injury rate in Nigerian factories was 22 per 1000 exposed workers per year

(18).

According to study conducted among 268 smaller industrial workers in Norway, injury rate
of 317 per 1000 exposed workers was observed in one year period (19). Study carried out
in Thailand in 2001 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 (20). Results from US study showed rate of 75 per 1000 exposed workers per year
21).

In Ethiopia, few attempts have been made to identify work-related injuries and their
determinants among large industrial workers. The injury rate among 4,462 industrial
workers in Addis Ababa was 80 pre 1000 exposed workers per year (8). Study done among
3,100 textile factory workers in Addis Ababa reported rate of 200 injuries per 1000
exposed workers per year (9).Reports from Department of Environmental Health of
Ministry of Health of Ethiopia revealed that among 16,610 industrial workers in Addis

Ababa prevalence rate of 723 injuries per 1000 exposed workers was observed(10).

2.3. Part of body affected, type, causes and day of the week of work related injuries
Work-related injuries affect different parts of the body. Among the parts of body affected
among Brazilian steel workers, the commonest were hands; arms and eye (22).

The commonest part of body affected among eleven industrial workers in Addis Ababa
were fingers (37.3%) and hands (11.6%) (8). In textile factory study in Addis Ababa, the

most common part of body affected by work-related injuries were fingers (42%), lower leg



(18.95), hands (13.3%) (9). Reports from Department of Environmental Health of Ministry

of Health of Ethiopia listed eye, hand and finger as the most affect parts of the body (10).

Different studies have shown different causes of work-related injuries. According to study
done in eleven urban industries in Addis Ababa, hit by or against object and fall were the
commonest causes of work-related injuries (8).Findings from textile factory study in
Addis Ababa, demonstrated that the most frequent causes of work-related injury were
machinery 42(29.4%), hit by or against objects 29 (20.3%)(9).Department of
Environmental Health of Ministry of Health of Ethiopia reported that striking (25.5%),
falling (12.8 %) and flying objects from machines (8.5%) were the major causes of work-

related injury (10).

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 (8,9, 23).



2.4 Factors related to work related injuries

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 potentially risk factors as

depicted in Figure 1 (1, 3, 21, 24, 25, 48).

Reports form 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 (1, 21, 25, 26). However, studies conducted in eleven
urban industries and textile factory in Addis Ababa reported that gender has no association

with the prevalence of work-related injuries (8, 9).

Different investigators showed that there is difference in the rate of work related injuries in
age groups. Study done in eleven urban factories in Addis Ababa revealed that the highest
rate of work-related injury was observed in the age group 15-19 years (8). Age groups less
than 30 years were more affected by work-related injuries according to textile factory
study in Addis Ababa (9). 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(27).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.

Different investigations reported that low education status, low monthly salary, low
working experience (5 years or less) in present job, lack health and safety training, sleep
disorders, job category and alcoholic drink consumption were common risk factor for

work-related injuries (1,3,8,9,23,24,25).

Finally, this study aims to produce relevant information on magnitude, causes and factors
related to work related injuries among small and medium scale industrial workers in North
Gondar, Amhara regional state. This study also tests the hypothesis that injury outcomes
are the same for both small and medium scale industrial workers. Such information can be
used to development of preventive measures and effective intervention priorities to
safeguard the health and safety condition of the work force in small and medium scale
industries. As part of prevention and information dissemination, the information got will
help program planners and policy makers to improve and strengthen their efforts on the

issue.



Figure 1. Determinants of work-related injuries-A Conceptual Framework for study of

Work-related injury prevalence (adapted from reference 21).
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3. Objectives

3.1 General objectives:
To assess the magnitude and extent of work-related injuries among small and medium
scale industrial workers in North Gondar Zone.
3.2 Specific objectives:
1. To determine the prevalence rate of work-related injuries.
2. To assess the severity of work-related injuries.

3. To identify determinants of work-related injuries.

4. Methods and materials
4.1 Study design: Institution based comparative cross-sectional study planned to assess

and compare prevalence of work-related injuries among small and medium scale industrial

workers in Gondar Woreda.
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4.2. Study area: The study area is North Gondar zone, which is one of the 11 zones in
the Amhara national regional state (annex 4). Gondar, the capital of the zone, is one
of the historical towns in the country located 745 km Northwest of Addis Ababa.
Administratively, the Zone is structured into 18 woredas, 60 urban and 683 rural
kebeles. The total population is estimated to be 2,088,684 with 105,689 male and
1,028,986 females. Of these, 23,661(11.3%) live in urban towns and 1,852,059(88.7 %)
resides in the rural part of the zone. Most of the people the zone (90 %) are
economically dependant on traditional rain fed agriculture. The dominant religion is
of orthodox Christian followed by Muslim and other minorities. About 60.9 % urban
and 8.16 percent of rural population are literate (28). This study was carried out in
one purposely selected wereda namely, Gondar Woreda. It has total of 140 small and

11 medium scale industries with total of 566 and 872 employees, respectively (29,30)

4.3 Source population: All employees working in small and medium scale industries in
the study area.

4.4 Study population:

Inclusion criteria: All employees who were directly engaged in the production process in
the selected industries irrespective of sex and age were included in the study.

Exclusion criteria: Employees who were not directly involved in the production process
such as administrative staff were not included in the study because by virtue of their
occupation they were not exposed to occupational health and safety hazards.

4.5 Sample size: The sample size was calculated using sample size determination formula
for two population proportions with the following assumptions.

n,( for each group)={Z-0y, V1+1/r) p(1-p)+ Z;-B P (1-P)+[P, (1-P,)]/r}*

(P1-Py)*
11



Assumptions.

e No national or local data on the prevalence of work-related injuries among small and
medium scale industrial workers. Hence, prevalence of 50 % was used in order to
maximize the sample size

e P; (50 %): assumed prevalence of work —related injuries among small-scale industrial
workers since there was no previous studies.

e P,(40%). assumed prevalence of work —related injuries among medium scale
industrial workers to detect 10 % difference between the two study groups(n; and ny)

¢ n;. study population of small scale industries

® ny: study population of medium scale industries

¢ r: the population allocation ratio between n; and ny:1:2

e 7;-0/2: a standard Z score which is 1.96, corresponding to a 95% confidence level
for rejecting a true null hypothesis; Ho: p1=p2.

e 7,-B: the Power of study to detect 10% difference between the two study units, 80%

¢ P=( pooled population proportion); p; n;+ p> n,

n4+np

e None response rate of 5 %.

Based on these assumptions, the total calculated sample size was 962.0f these 321

participants for small and 641 participants for medium scale industries were allocated.

4.6 Sampling procedure.

Stratified random sampling technique was applied to get the desired sampling unit
(industries). From 16 woredas in North Gondar zone, Gondar Woreda was selected since
the majority of small and medium scale industries are found in this woreda. Fifty two out

140 small and all eleven medium scale industries found in Gondar woreda were included

12



in the study. For the purpose of this study, the selected industries were stratified into two
categories, namely small and medium scale industries. The calculated sample size was
allocated to each stratum. Again, small-scale industries were further stratified into four
categories. Similarly, medium scale industries were also stratified into eleven categories.
The required sample sizes for each stratum of industries were allocated using probability
proportional to size. Sampling frame consisted of all workers in production sites was
obtained each industry management and simple random sampling technique was
administered to identify the potential subjects (workers).Figure 2 schematic presentation of

sampling procedure.

13
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4.7 Data collection procedure

A standardized questionnaire was developed based on published studies, and simply adapted
to this study with certain modification. It was administered by trained data collectors to
collect quantitative data. Physical examination was done on injured workers to identify the
part of body affected and type of injury. Record review and workplace observation were
done to supplement quantitative data. The questionnaire composed of four parts: socio
demographic, injury characteristics, work environment and behavioral variables. The socio
demographic portion asked: gender, sex, religion, education level, marital status, monthly
salary, working experience and area of residence. Injury characteristics portion: inquired
about causes of work related injuries, part of body affected, type, severity and time of injury.
Work environment part: asked about hours worked per week, workplace supervision, health
and safety training and behavioral portion: inquired about alcoholic drink consumption, chat
chewing, sleep disorder, job satisfaction, and use of personal protective equipment. It was
prepared in English and translated to Amharic and then backs to English to verify the
translation. (Annexes 1, 2, 3). Ten second year degree programme environmental health
students who speak Amharic and taken occupational health and safety course prior to the
study collected the data. Two Nurses who had experience on research work and familiar with
the study areas supervised data collection process. Training for data collectors and
supervisors given for three days. The questionnaire was pre tested for its understandability
and metric characteristics in 48 respondents having similar characteristics with the study
subjects. Based on the pre test results, the questionnaire was additionally adjusted
quantitatively, contextually and terminologically, and administered on the whole sample of

workers in November and December of 2004.

15



4.8 Data quality assurance

Every day the completed questionnaires handled to the supervisors on each day of data

collection. After checking for consistency and completeness, the supervisors submitted the

filled questionnaires to the principal investigator. Incorrectly, filled or missed ones were sent

back to data collectors for correction. Any thing, which was unclear and ambiguous, were

corrected on the next day. Five percent of the samples were rechecked by supervisors

whether the interviewers have done their job correctly or not. The collected data was double

entered by principal investigator to verify whether the data was properly entered or no by

data clerk.

4.9 Operational definitions

Excessive heat: heat is recorded as excessive if a worker is found sweating when
naked or with light clothing; if investigator feels as sudden heat wave when entering
into the industry (11, 31).

Excessive noise: noise that makes it difficult to communicate with your neighbor
without shouting (11, 31).

Medium scale industry: any industry that uses power driven machine and employ
more than 10 workers (30).

Severity of injury: characterized by death, hospitalization more than 24 hours and
absence from work over three days in the last one year (32,33).

Small scale industry: any industry that uses power driven machine and employ less
than 10 workers (29).

Work related injury: a condition sustained by a worker in connection with the

performance of his or her work (7).

16



4.10 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, workplace supervision,
health and safety training.
3. Behavioral variable: alcoholic drink consumption, chat chewing, sleep disorder,
job satisfaction, and use of personal protective equipment.
4.11 Data analysis procedures.
Data was entered and analyzed using Epi-Info version 6, and SPSS statistical package for
windows, version 11.0. Descriptive statistics of the collected data was done for most
variables in the study using standard statistical parameters: percentages, means and standard
deviations. Crude odds ratios with 95 % confidence interval were used to measure the
association of dependent and independent variables. Adjusted odds ratios with 95%
confidence intervals were calculated for each of independent variables in stepwise forward

binary logistic regression model with self-reported work-related injury as the primary
dependent variable to assess the determinants.

Ethical considerations

The study was carried out after getting permission from the ethical clearance committee of
Addis Ababa University Medical Faculty through Department of Community Health. Then,
data was collected after getting written consent from North Gondar Zonal administration.
Informed verbal consent was obtained from the owners of each industry and study
participant. Confidentiality was granted for information collected from each industry and
study participant. Each respondent was informed about the objective of the study and privacy
during interview was insured. First aid was provided to injured workers at the time of visit

and severely injured workers were referred to the near by health facilities. At the end of each
17



interview session, the interviewers provided brief information about how to prevent work

related injuries to each study participants.

Communication of results.

Findings of the study is submitted to Department of community Health of Faculty of
Medicine of Addis Ababa University. It will also be communicated to North Gondar Zonal
administration, North Gondar Ministry of Labor and social affairs, to each studied industry
and to those organizations concerned with the promotion of Occupational health and safety

at workplaces. Peer reviewed publication will be also considered

18



5. Results

A total of 52 small and 11 medium scale industries were visited in 21 "kebeles" found in
Gondar woreda. We interviewed 962 workers if they had experienced work related injury in
the last 12 months. Out of 962 study subjects who responded to the interviews, 321(33.4%)
were from small and 641(66.6 %) were from medium scale. There was no non-response
found during the data collection.

5.1 Social demographic characteristics of respondents

The 962 respondents included 754 males and 208 females of mean age (SD) 28.5 £ 9.7 years
(range, 14-69 years). Thus, the total response rate was 962(100 %), for men 754(78.4 %), for
women 208(21.6%). The male: female gender ratio was 3.7:1. About sixty six percent of the
respondents in both industries were in the age group 14-29 years and young. The majority
832 (86.5 %) of study participants were orthodox Christian religion followers. About
161(50.2%) and 295(46 %) of the small and medium scale industry respondents have
attended secondary schooling, respectively. The percentage of graduates from technical or
vocational school in both industries was only 154 (16%). Regarding marital status of the
respondents, the majority 534 (55.5%) were currently single. A significant number
193(60.1%) of small-scale industry respondents had 200 Birr per month or less while
439(45.6%) medium scale industry respondents reported this figure. The median monthly
salary for small and medium scale industrial respondents was 160 Birr and 300 Birr,
respectively. Most (66.2 %) of the respondents had working experience of five years or

below. The socio demographic characteristics of respondents are summarized in Table 1.
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Tablel. Selected Socio demographic characteristics of the respondents by type of
industry, Gondar Woreda, Nov. —Dec. 2004.

Variables SSI (n=321) MSI (n=642) Total (n=962)
number %0 number %0 number %0
Sex
Female 18 5.6 190 29.6 208 21.6
Male 303 944 451 70.4 754 78.4
Age Group
14-29 245 76.3 391 61.9 636 66.1
30-44 53 16.5 184 28.7 237 24.6
45+ 23 7.2 66 10.3 89 9.3
Mean (SD) 25.749.9 29.8+9. 28.5+9.7
Religion
Orthodox 267 83.2 565 88.1 832 86.5
Protestant 0 0 5 0.8 5 0.5
Muslim 54 16.8 64 10.0 118 12.3
Others 0 0 7 1.1 7 0.7
Educational level
Illiterate 24 7.5 34 5.3 58 6.0
Can read and write 12 3.7 31 4.8 43 4.5
Primary 70 21.8 181 28.2 251 26.1
Secondary 161 50.2 295 46.0 456 47.4
12+ 54 16.8 100 15.6 154 16.0
Marital status
Married 91 28.2 284 443 375 39.0
Single 223 69.5 311 48.5 534 55.5
Divorced 4 1.2 20 3.1 24 2.5
Widowed 1 0.3 24 3.7 25 2.6
Separated 2 0.6 2 0.3 4 0.4
Monthly salary in Birr
<200 193 60.1 176 27.4 369 38.4
201-600 100 31.2 339 52.9 439 45.6
600+ 28 8.7 126 19.7 154 16.0
Working experience in years
<5 241 75.1 396 61.8 637 66.2
6+ 80 24.9 245 38.2 325 33.8

Note: SSI= Small scale industries; MSI=Medium scale industries

20



5.2 Characteristics of work-related injuries

A total of 322 respondents were reported work —related injuries during the last 12 months,
giving an overall annual prevalence rate of 335 per 1000 exposed workers per years. Out of
the total work related injuries, 114(35.5%) and 208 (32.4%) were occurred among small and
medium scale industrial workers, respectively. One hundred fifty eight (49.1%) of the
injured respondents sustained more than one injury. Moreover, a total of 115(12%)
respondents had experienced work-related injuries in two weeks period prior to data
collection. Of this cases 63(54.8%) reported that they had sustained work related injury once

(Table 2).
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Table 2. Distribution of work-related injury in the last 12 months among respondents

by type of industry, Gondar Woreda, Nov. -Dec. 2004

SSI (n=321) MSI (n=642) Total(n=962)
Variables number % number % number %0
Work-related injuries
in the last 12 months
Yes 114 355 208 324 322 335
No 207 645 433 67.6 640 66.5
Number of occurrence
Once 67 55.8 97 35.5 164 50.9
More than once 47 41.2 111 64.5 158 49.1
Work-related injuries
in the last 2 weeks
Yes 28 8.7 87 13.6 115 12.0
No 293 91.3 554 86.4 847 88.0
Number of occurrence
Once 22 78.6 41 47.1 63 54.8
More than once 6 214 46 52.9 52 45.2

Note: SSI=Small scale industries; MSI=Medium scale industries
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Hands were the body part with the highest frequency of work-related injuries, 126 (30%),
and fingers 99 (24%) and eye 81(19%) were other sites frequently affected. The main types
of injuries reported were abrasions 100(23.2%), cuts 82 (19%), eye injury 81(18.8 %),

puncture 61 (14.4%) and dislocation 28 (6.5%) (Table 3).
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Table 3. Distribution of work related injury by Part of body affected and types in the
last 12 months among 322 injured respondents, Gondar Woreda, Nov-Dec.

2004
Variables number Y%
Body part affected
Hand 126 30.0
Finger 99 23.6
Eye 81 19.3
Toe 26 6.2
Back 19 4.5
Lower leg 15 3.6
Head 10 2.4
Ear 8 1.9
Knee 8 1.9
Tooth 5 1.2
Upper arm 5 1.2
Lower arm 3 0.7
Upper leg 2 0.5
Others 13 3.1
Total 420 100
Types of injury
Abrasion 100 23.1
Cuts 82 19.0
Eye injury 81 18.8
Puncture 61 14.1
Dislocation 28 6.5
Fracture 26 6.0
Burn 23 5.3
Ear injury 8 1.8
Suffocation 8 1.8
Others 15 3.5
Total 432 100
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In this study, the causes for work related injury were highly variable, but the most common
agent stated as cause were machinery 88(23.9%), Splinters 80 (21.7%) and hand tools 61
(16.6%) (Table 4). A significant number 94 (28.5%) of the work-related injuries occurred on

Monday. The most (40.8%) common time of injury was in the morning (Table 5).
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Table 4. Distribution of work related injuries in the last 12 months by cause among

322 injured respondents, Gondar Woreda, November - December 2004

Variables number %

Cause of injury
Machinery 88 23.9
Splinters 80 21.7
Hand tools 61 16.6
Fall 26 7.1
Acid and hot substances 24 6.5
Collision with objects 17 4.6
Hit by fallen objects from height 16 4.3
Lifting heavy objects 16 4.3
Electric 16 4.3
Fire 7 1.9
Others 17 4.4
Total 368 100
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Table 5. Distribution of work-related injury by the day of week and time among

322 injured respondents, Gondar Woreda, Nov. —-Dec. 2004

Variables number %
Days of the week
Monday 94 28.5
Tuesday 37 11.2
Thursday 40 12.0
Friday 37 11.0
Saturday 30 9.0
Sunday 12 3.6
I don't remember 35 10.6
Total 330 100
Time of injury
Morning 133 40.8
Afternoon 123 37.7
Evening 16 4.9
Midnight 24 7.4
I don't remember 30 9.2
Total 326 100

27



5.3 Severity of work-related injuries

Of the total 322 injured respondents, 55 (17.1%) were hospitalized, accounting for 40%
hospitalization more than 24 hours. One hundred and three (53.9%) were absent from work
for more than 4 days. In addition, 191 working days were lost as result of 322 work related
injuries. There were 2 reported deaths as result of work related injuries in the sampled

industries in the last 12 months.

5.4 Work environment and behavioral characteristics of respondents.

Four hundred ninety and seven (51.7 %) respondents worked more than 48 hours per week.
Five hundred seventy one (59.4 %) of the respondents were reported that their workplaces
were not supervised regularly. Most (56.4 %) of the respondents were not taken any health

and safety training.

Three hundred eighty four (39.9%) and 86(8.9%) of the respondents consumed alcohol and
chewed chat at their workplace, respectively. About 175(18.2%) of the respondents reported
that they had sleep disorder at their workplace. The majority 739(76.8%) of the respondents
were satisfied by their current job. A significant number 589(61.2%) of the respondents were
used personal protective equipment at their workplace, while 373 (38.8%) were not used any
type of personal of protective equipment. The most frequent reported reasons for non use of
protective equipment were lack personal protective equipment 296 (30.8%), and absence of

health and safety education 37 (9.9%) (Table 6).
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Table 6. Reported work environment and behavioral characteristics of respondents,

Gondar Woreda, Nov. - Dec. 2004.

SSI (n=321) MSI (n=641) Total(n=962)
Variables n (%) n (%) n (%)
Hours worked per week
<48 257(80.1) 208(32.4) 465(48.3)
48+ 64(19.9) 433(67.6) 497(51.7)
Workplace supervision
Yes 135(42.1) 256(39.9) 391(40.6)
No 186(57.9) 385(60.1) 571(59.4)
Health and Safety training
Yes 153(47.7) 266(41.5) 419(43.6)
No 168(52.3) 375(58.5) 543(56.4)
Drink alcohol
Yes 117(36.4) 264(41.7) 384(39.9)
No 204(63.6) 374(58.3) 578(60.1)
Chew chat
Yes 47(14.6) 39(6.1) 86(8.9)
No 274(85.4) 602(93.9) 876(91.1)
Sleeping disorder
Yes 31(9.7) 144(22.5) 175(18.2)
No 290(90.3) 497(71.5) 787(81.8)
Job satisfaction
Yes 265(82.6) 474(73.9) 739(76.8)
No 56(17.4) 167(26.1) 223(23.2)
Use PPE
Yes 244(76.0) 345(53.8) 589(61.2)
No 77(24.0) 296(46.2) 373(38.8)

Note : SSI= Small scale industries; MSI= Medium scale industries
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5.5. Work environment observation

In this study, sixty three sampled industries were inspected to identify potential occupational
health and safety hazards and health and safety service provisions. The survey revealed that
workers s in small and medium scale industries were highly exposed to high level of heat,
noise, air born contaminants such as dusts particles and fumes, unguarded machines,
exposed electric wires and other chemical hazards such as caustic soda, sulfuric acid,
varnishes, glue, naphtha and gasoline. The hazards identified by type of industry are
summarized in Table 7. Moreover, out of the 63 industries surveyed, only 18 (28.6%) had
health and safety instructions and 5(7.9 %) had medical or First Aid facilities in their

workplace.
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Table 7.0ccupational health and safety hazards identified in selected

industries, Gondar Woreda, Nov. - Dec. 2004.

Type of industry

Hzards identified

Wood work

Metal work

Garage

Food grain mills

Cotton Ginning

Brewery

Printing factory

Meat processing factory

Pottery

Sharps, varnishes, glue, excessive noise, unguarded machine,
and exposed electric wires

Lead, glare, fumes, paints, excessive noise, unguarded
machine, exposed electric wires ,and Sharps

Sharps, solvents, car paints, naphtha, gasoline, and sulfuric
acid.

Excessive dust, excessive noise, unguarded machine, and
exposed electric wires

Excessive dust, excessive heat, excessive noise, unguarded
machine and exposed electric wires

Excessive heat, excessive noise, broken bottles, caustic soda,
and radiation

Radiation, solvents, and unguarded machine

Animals bite, sharps

Excessive dust, excessive heat, and sharps
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5.6 Socio demographic, work environment and behavioral determinants

5.6.1 Socio demographic determinants

Table 8 demonstrates the crude (unadjusted) statistics of socio demographic determinants of
work related injuries. Age at interview, job category, and working experience were identified
as the major socio demographic determinants of work -related injury in both industrial

workers.

When we compare the prevalence of work-related injuries among respondents who reported
work-related injuries with those who were not reported work-related injuries in age group
less than 30 years and 30 years and above, the difference was statically significant. More
work-related injury occurred in those who were below 30 years as compared to 30 years and

above [OR=1.41,CI: 1.05-1.80)].

Working experience was also another variable that showed positive association with
prevalence of work-related injury. Workers who reported lower working experience (5 years
or less) were more likely to report work-related injury than their counterparts [OR=1.40,

95% CI=1.05-1.87)].

Work related injury was statistically associated with job category. Workers who were daily
laborer [OR= 1.6, 95% CI: 1.09-2.55)], mechanic [OR: 1.88, 95%CI: 1.17-3.03)] and welder
[OR: 2.79, 95%CI: 1.69-4.61] by job category were more likely to report work-related injury
than light and bottle inspectors, electricians, chemist, potter, carpenter and butcher.
However, in this study the frequency of work-related injury was not associated with sex,

educational status  and  monthly salary  of  respondents (Table 8).
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Table 8.Selected socio demographic determinants of work related injuries by type of

industry, Gondar woreda, Nov- Dec 2004.

Type of industries

SSI workers (n=321) MSI workers (n=641) Both (n=962
Injured Injured
Variable Yes No Yes No Crude OR (95%C1 :
Sex
Female 3(16.7 ) 15 (83.3 ) 55(28.9) 135 (71.1 )  0.72(0.51-1.00)
Male 111 (36.6) 192(63.4) 153(33.9) 298 (66.1) 1.00
Age Group
<30 86(35.1) 159(64.9) 143(36.6) 248(63.4) 1.41(1.05-1.88) *
>30 28(36.8)  48(63.2 ) 65(26) 185(74) 1.00 ©
Educational level
Primary and below 37(47.4 ) 41(52.6 ) 68(37.6 ) 113(62.4) 0.86(0.57-1.30)
Secondary 58(479) 63(52.1 ) 89(30.2 ) 206 (69.8 ) 0.81(0.54-1.21)
12+ 19(38.2) 35(64.8) 38(38.0) 62(62.0) 1.00 ©
Job category
Daily laborer 9(1243) 28(75.7) 68(37.6 ) 113(62.4) 1.67(1.09-2.55) *
Mechanic 33(37.1 ) 56(62.9) 20(40.0 ) 30(60.0) 1.88(1.17-3.03) *
Machine operator  37(92.5) 3(7.5) 77(31.4) 168(68.6) 1.39(0.92-2.11)
Welder 48(52.2) 44(47.8) 5(26.3) 14 (73.7) 2.79(1.69-4.61) *
Others 21(22.6)  72(77.4) 38(26.0) 108 (74.0) 1.00¢
Work experience
<5 years 85(35.3) 156(64.7) 144(36.4) 252(63.6) 1.40(1.05-1.87) *
6+ years 29(36.3)  51(63.7) 64(26.1) 181(73.9) 1.00 ©
Monthly salary in Birr
<200 64 (33.2) 129(66.8) 45(25.6) 131(74.4) 0.98(0.64-1.52)
201-600 37(37.0 ) 63(63.0) 130(46.8) 148(53.2) 1.44(0.95-2.16)
601+ 13(46.4) 15(53.6) 33(26.8) 93 (73.8) 1.00°

Note: * =significantly associated; @=reference group; SSI= Small scale industries;

MSI= Medium Scale Industries
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5.6.2 Work environment determinants

Table 9 presents workplace characteristics of respondents in relation to occurrence of work
related injuries. From the workplace variables hours worked per week, workplace
supervision, health and safety training showed significant association with the prevalence of
work related injuries.

Respondents who worked 48 hours and less per week were less likely to report work-
related injury than their counterparts [OR= 0.56 , 95% CI: (0.42-0.75)].Work place
supervision, and health and safety training showed significant association with the
prevalence of work related injuries. Workers who regularly supervised and had health and
safety were less likely to report work related injuries [(OR: 0.5, 95% CI :( 0.42-0.75) and
OR: 0.60, 95%CI :( 0.45-0.79)], respectively, than those who were not regularly supervised
and had no health and safety training (Table 9).

34



Table 9. Selected workplace factors related work-related injuries by type of

industry, Gondar woreda, Nov- Dec 2004.

Type of industries

SSI workers (n=321) MSI workers (n=641) Both (n=962)

Injured Injured
Variable Yes No Yes No  Crude OR (95%CI :
Hours worked/week
<48 34 (35.1) 63(64.9) 12(20.7)  46(79.3) 0.56(0.42-0.75) *
>48 80(35.7) 144(64.3) 196(33.6) 387(66.4) 1.00¢
Workplace supervision
Yes 43(31.8) 92(68.2) 59(23.1) 197(76.9) 0.56(0.42-0.75) *
No 71(38.2) 115(61.8) 149(38.4) 239(61.6) 1.00¢
Health and St
Yes 43(28.1) 110(71.9) 71(46.4) 195(73.3) 0.60(0.45-0.79) *
No 71(25.5) 207(74.5) 137(36.5) 238(46.4) 1.00°

Note: St= safety training; * =significantly associated; @=reference group; SSI= Small scale

industries; MSI= Medium Scale Industries
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5.6.3 Behavioral determinants

This study revealed that the occurrence of work related injury was not associated with
alcohol consumption [OR=1.16, 95% CI: (0.88, 1.52)], chat chewing [OR=1.33, 95% CI:

(0.85, 2.10)] and use of personal protective equipment [OR=0.85, 95% CI: (0.65, 1.12)].

Sleep disorder was positively associated with work related injuries. Respondents who had
sleep disorder were more likely to report worker-related injury than their counterparts were

[OR=1.84, 95% CI: (1.32-2.57)].This study also revealed that workers who had current job
satisfaction and regular work place supervision were less likely to report work-related

injury(Table10).
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Table 10. Behavioral factors related to work-related injuries by type of industry,

Gondar woreda, Nov- Dec 2004.

Type of ndustries

SSI workers (n=321) MSI workers (n=641) Both (n=962)

Injured Injured
Variable Yes No Yes No Crude OR (95%CI :
Drink Alcohol
Yes 51(43.6) 66(56.4) 85(31.8) 182(86.2) 1.16(0.88-1.52)
No 63(30.9) 141(69.1) 123(32.9) 251(28.1) 1.00
Chew chat
Yes 17 (36.2) 30(63.8) 17(43.6) 22(56.4) 1.33(0.85-2.10)
No 97(35.4) 177(64.6) 191(31.7) 411(68.3) 1.00°
Sleeping disorder
Yes 1032.3)  21(67.7)  6947.9) 75(52.1) 1.84(1.32-2.57)*
No 104(35.9) 186(64.1) 139(28.0) 358(72.0) 1.00°
Job satisfaction
Yes 94 (18.5) 171(64.5) 126(26.6) 348(73.4) 0.50(0.37-0.68)*
No 20(35.7)  36(64.3) 82(49.1)  85(50.9) 1.00¢
Use PPE
Yes 43(31.9)  92(68.1) 59(23.1) 197(76.9)  0.85(0.65-1.12)
No 71(38.2) 115(61.8) 149(38.4)  239(61.6)  1.00

Note: * =significantly associated; @=reference group; SSI= Small scale industries; MSI=

Medium Scale Industries
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Logistic regression analysis

Stepwise forward binary logistic regression analysis was
carried out by taking the conceptual framework (fig.1) into
account to assess the relative effect of the explanatory
variables on the dependent variable (Table 11). To avoid an
excessive numbers of variables and unstable estimates in the
subsequent model, only variables reached a p-value less than

0.3 were kept in the subsequent analyses.

The overall effect of the selected socio demographic variables
(Table 8) on the occurrence of work related injury was
assessed in the first step. In the second step of the analysis,
the work environment variables (Table 9) were added, and their
effect was assessed in the presence of the socio demographic
variables. Behavioral factors (Table 10) were entered in the
third step. In this step, the effect of the selected behavioral

factors was assessed in the presence of both socioeconomic
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and workplace factors. Table 11 presents the socio
demographic, workplace and behavioral variables which

remained in each step of the analysis.

Among the mentioned socio demographic explanatory
variables computed, in the first step of analysis, job categories
like mechanic, and welders remained significant in the final
step, while age at interview was statistically significant in the

second step of analysis.

Workers who aged below 30 years had more than 1.4 times
higher odds of having work related injury than workers who
aged 30 years and above[OR:1.41,95% CI(1.03,1.93)] in the
second step of analysis. However, its significance disappeared

in the first and third level of analysis.
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According to this study welders sustained more than three
times higher odds of having work related injuries than the other
job categories[OR:3.23, 95% CI:(1.98,5.28)]. The odds of
having work related injuries in workers who had working
experience of 5 years or below were 1.5 times higher than the
odds of workers who had served 6 years and above at the time

of survey.

From work environment variables analyzed in the second step, hours worked per week and
supervision of workplace found significant in the final model. Respondents who worked 48
hours and below per week and those who supervised regularly at the time of the survey were
less likely to experience work related injury than those who were worked more than 48
hours per week and not supervised [(OR: 0.68, 95% CI :( 0.49, 0.94) and OR: 0.61, 95%CI :

( 0.45, 0.83)], respectively. The difference in the prevalence of work-related injuries was
assessed among small and medium scale industrial workers. In this study, no statistically
significant difference was observed between the two groups [OR:1.14, 95% CI :( 0.78,

1.67)].

Sleep disorder and job satisfaction showed significant

association in the final step of analysis [(OR: 1.49, 95% CI
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(1.04, 2.14) and (OR: 0.59, 95%Cl :( 0.43, 0.83)],

respectively(Table 11).
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Table 11. Summary of the stepwise Logistic regression analysis of the relative effect of socio demographic, work

environment and behavioral factors on the prevalence of work related injuries, Gondar Woreda, Nov.-

Dec. 2004

Variables

Crude OR Adjusted OR (95% CI)

(95% CI)

Model 1 Model 2 Final

Model

Model 1 (Sociodemo. variables) *

Age group in years
(229 V 30+%%)
Job category
Daily laborer
Mechanic
Machine operator
Welder
Others**
Work experience
(<5 years V, 6"%%) years

Monthly salary in Birr

< 200
0.79(0.51-1.25)

201-600
600+%*

1.41(1.05, 1.88) * 1.41 (1.03, 1.93)*
1.67(1.09,2.55) % 1.92(1.26,2.92) *  1.42(0.92, 2.20) 1.37(0.88, 2.13)
1.88(1.17,3.03) *  1.99(1.26,3.14) *  1.99(1.26, 3.18) * 2.09(1.31,3.33) *
1.39(0.92, 2.11) 1.37(0.92, 2.06) 1.15(0.76, 1.73) 1.11(0.73, 1.68)

279(1.69, 4.61)*  2.84(1.76,4.59) *  3.05(1.87, 4.96) * 3.23(1.98, 5.28) *

1.40(1.05-1.87)* 1.53(1.12-2.08)*

0.98(0.64-1.52) 0.73(0.46-1.15) 0.67(0.42-1.07)

1.44(0.95-2.16) 1.29(0.86-1.95) 1.14(0.75-1.74) 1.19(0.78-2.88)

Model 2 (Socio demographic + work environment variables) *

Type of industry
(SSI V, MST#%)
Hours worked per week
(<48 'V, 48+%%)
Workplace supervision

(Yes V No**)

1.15(0.86, 1.54)

0.56 (0.42-0.75)* 0.61 (0.45-0.88) * 0.68(0.49, 0.94) *

0.56 (0.42-0.75)* 0.57(0.42- 0.77) * 0.61(0.45-0.83) *

Model 3 (Socio demographic + work environment +behavioral variables) #
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Sleep disorder

(Yes Vs No*) 1.84 (1.32-2.57)* 1.49(1.04-
2.14)*

Job satisfaction

(Yes V, No##) 0.50 (0.37-0.68)* 0.59 (0.43-0.83)*

Note:  #: Only variables reached p-value less than 0.3 were kept in the subsequent analysis, and displayed in the table.

**: Reference group; *: Significant at p<0.01; SSI: Small Scale Industry; MSI: Medium Scale
Industry.
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Discussion

This institution -based study attempted to assess the prevalence of work-related injuries in the
last 12 months among small and medium scale industrial workers in North Gondar Zone. In
addition, the study tried to investigate the severity of work-related injuries with its
determinants. So far, few studies were done only among large-scale industrial workers in

Ethiopia.

In our study, the overall annual prevalence rate of work related injury was 335 injuries per
1000 exposed workers. The two-week period incidence, on another hand, was 120 injuries per
1000 exposed workers. This figure is markedly greater than rates reported by other studies.
Study done in eleven industries in Addis Ababa reported rate of 80 injuries per 1000 exposed
workers in one-year period (8). Textile factory study in Addis Ababa reported rate of 200
injuries per 1000 exposed workers in three months recall period(9). Other studies have
showed various rates of this problem in industrial workers: in Zimbabwe (17) 133 per 1000
and Norway (19) 317per 1000 per exposed workers. Such variations in the prevalence of work
related injuries are linked to level of development, status of workforce in a given country,

psychological and epidemiological factors and methods of data collection.

In this study, a large discrepancy was observed between the annual prevalence and two week
incidence rates. This discrepancy might be explained by the fact that prevalence rate
measures the amount of work related injuries that is present already in population while
incident rate measure the rapidity with which newly injured workers develop over time.

Another possible explanation could be recall bias as some workers forget some minor injuries



occurred to them in one year period and rember those injuries that they sustained in two
weeks period. There could be social desirability bias related to compensation and leadership
or organization structure of sampled industries. This may result in over or under reporting of
injuries. In addition, there could be seasonal variations in the occurrence of work related
injuries in sampled industries. The seasons may result in limited supply of raw materials to
some industries and workers are given their annual leave or evacuated from their work. This
may lead to low frequency of injury, due to less activity and less crowding of workers. On
another hand seasons may result in increased production which may lead to increased
employment. This may lead to increased frequency of injury, due to increased industrial

activity and increased crowding of workers.

This study has depicted the hands 126 (30%), followed fingers 99(24%) and eye 81 (19%) as
the most commonly involved area of the body. In this study, the observation of working
environment of 63 industries revealed that 35(55.6 %) lack protective arrangements on
machines and equipment and lack of use of personal protective equipment, the most active
part of their body, which has directly exposure to the machines such as hand and finger, were
more affected by the work-related injury. Abera (8) and Elias (9) listed the fingers as the
region most commonly involved work-related injuries. Among the parts of body affected

among Brazilian steel workers, the commonest were hands; arms and eye (22).

The most frequent causes of work-related injury were machinery 88(23.9%), splinters
80(21.7%) and hand tools 61(16.6%). This could be due to unguarded machine parts,
defective tools and non use of personal protective equipment by workers. Investigation done

in textile factory in Addis Ababa indicate that machines 42(29.4 %) as the most frequent



causes of injury (9).According to annual report of Ministry of Labor and Social Affairs of
Ethiopia in 2001/2002, machines and hand tools were the major causes for work-related

injuries( 27).

Investigators found that the largest number of work-related injuries was occurred on
Monday’s 94(28.5%). The reasons could be absentees that lead to the substitution of other
workers in the place of absent workers. Although alcohol consumption was not statistically
associated with the prevalence of work-related injuries in our study, its consumption on
weekends might contribute to this situation. According to studies done in eleven urban
industries in Addis Ababa and textile factor, the highest work-related injury rate was occurred
on Monday’s. The reason given by the authors in the above-mentioned studies was workers

undertaken unfamiliar jobs on Monday’s in place of their absent colleagues.

According to our study, the most common time of work-related injury was in the morning. It
was probably due to speeding up production to meet the target before break. This finding is in
agreement with studies done in eleven industries and textile factory in Addis Ababa where the
most common time injury was from 8 am and 10 am (8,9). Similarly, studies done in British
and Sweden showed that more work related injuries occurred in the morning than in the

afternoon, with a peak time for injuries occurred after mid morning(9).

The assessment of severity of work related injury revealed that 55(17.1%) respondents were
hospitalized as result of 322 injures, 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. According to the



literatures severity of work-related injuries increase medical, compensation cost and
production losses to the employees and employer. Study done in Lebanon showed that the
cost of work related injuries sharply increased with the severity of injury. This study has also
reported that three (0.1%) deaths related to work-related injuries consumed 3.8% of the
overall costs. Further, injuries that resulted in the hospitalization costs 12 times as much per

injury as those did not (33).

In this study the inspection of work environment demonstrated that every worker is exposed
to some kind of hazards; every work is associated with hazards such as excessive noise,
excessive dust, unguarded machines, and chemicals that may be obvious and acute, or
insidious and slow. This finding is in agreement with study done in Jimma, Nigeria and
Tanzania (11, 18, 31).A one year study done in the chip wood enterprises in Jimma identified
70 % of workers being involved in one or more accidents such as with noise(5%),

Machine(50%), Chemicals (20%), and other physical hazards(5%)(11).

The survey also reveled that there was inadequate health and safely provisions such as health
and safety education programs, personal protective equipment, health and safety instructions
and First Aid facilities as desired in sampled industries. Because of lack of health and safety
training to wards danger of their occupation, 9.9 % of workers did not use the personal
protective equipment. Other studies in small and medium scale industries also revealed that
most workers operating with no knowledge of hazards associated with particular activities
(11, 31).The study found that the majority 58(92.1%) of the surveyed industries did not have

no any medical or even First Aid services.



The present study showed that the prevalence of work related injury increased with young age
(<30 yrs), job category (daily laborer, mechanic and welder), work experience (5 years or
less), and sleeping disorder. The rate seemed to decrease with low working hours per week,

job satisfaction and work-place supervision.

Regarding age groups, a higher risk was found in subjects aged less than 30 years (OR=1.41,
95% CI=1.04-1.91). This observation was also reported by other investigators (1, 3, 8, 9, 21,
24,25,35,36,37,49).The findings indicate that the reasons for higher work-related injuries
amongst young people include lack information , lack of training, lack of supervision ,lack of
experience on the job , lack of knowledge and skill. Many workers begin work at an early age

and often without safety training.

Most occupational health and safety studies conducted in developing countries revealed that
increasing educational levels have been associated with decreasing work related injuries. This
may be explained that education is likely to enhance workers health and safety practice that
prevent them from work-related injuries (8,9,25). However, in our study educational level was
not associated with occurrence of work-related injuries. This could be explained in part
education only cannot eliminate injury when the level of hazards is high and when the use of

reliable techniques and safe work organization are limited.

Laborers, mechanic and welder experienced more work related injuries than other workers.
This could demonstrate that job category proxies for occupational hazards and the difference

in the perception of risk and behavior (22, 24).This finding highlights that improvement in



working conditions and training should be carried out for all workers, but especially for

workers with higher risk, that is laborers, mechanic and welders.

The present study showed that 5 years or less in the present job played a role in work-related
injuries. Similar findings were detected in different studies (1, 3, 24). These studies showed
that lack of experience influences the interaction between the person and other workers,
knowledge of machines and tools in use and their defects, and awareness of surrounding

hazards, independently of age.

One potentially important determinant of work related injury is work time- that is, the length
of time worked per shift, week or indeed any other time. In this study, workers who were
worked 48 hours and below per week were less likely to sustain work related injuries than
their counter parts. This difference could partly explained as fatigue associated with long
hours of work may increase the likelihood of work related injuries, and that exceptionally
long hours may also result in injuries associated with breaching physical endurance limits.

Long work time impair rest and sleep (48).

The results of present study have revealed that the occurrence of work-related injury is
significantly related to sleep disorder. This could explain that sleep disorders affect the ability
to maintain wakefulness, concentration, ability in assessing or watching the work
environment and working conditions and performing duties and health status. Most
occupational health and safety studies conducted in developing and developed countries

strongly agree with this report (1, 24, 25, 38, 39,40, 41).



An increasing numbers of studies have considered job
satisfaction and regular supervision of workplace as one of the
most pervasive and influential factor in the occurrence of work
related injuries in the work environment (21, 44, 45). The result
of this study reveled risk of work-related injuries decreased

with job satisfaction and workplace supervision.

Our study pointed out that no statistically significance difference was observed in the
prevalence of work-related injuries between small and medium scale industrial workers. This
might be explained, to some extent, by lack of difference in working conditions, working
environment and status of work force in both types of industries. It must also possible to
exclude the difference that might be recall bias in determining the outcome. Because many
studies have shown that small-scale industrial workers are at great risk of work related
injuries because of low education and literacy rates, inadequate training, unfamiliarity with

work processes and exposures (6, 11, 12).

Strengths and limitations of the study

I. Strengths



As there is no published data on the prevalence, severity and determinant of work
related injuries among small and medium scale industrial workers in Ethiopia, the
results of this study can provide some information.

Use of multiple methods of data collection like physical examination, record review
and work place observation to validate the self -reported information regarding work
related injuries and work conditions.

Multiple determinant factors considered in this study were analyzed using a stepwise
logistic regression technique. This technique helps control for interaction and
confounding factors, and also to identify the most important risk factors for

intervention.

4. Being a comparative study design could be mentioned as the strength of study..

II. Limitations

1.

The study was a one -year cross sectional study. The possibility of recall biases
resulting in under or over reporting and misreporting of events was likely.

There could be social desirability bias which might relate to compensation and also
leadership or organization structure of sampled industries. This may result in over
reporting of injuries.

There could be seasonal variations in occurrence of work injuries.The seasons may
result in limited supply of raw materials to some industries and workers are given their
annual leave or evacuated from their work. This may lead to low frequency of injury,
due to less activity and less crowding of workers. On another hand seasons may result
in increased production which may lead to increased employment. This may lead to
increased frequency of injury, due to increased industrial activity and increased

crowding of workers.



4. Workers who become injured may stay at home. The exclusion of some injured
workers may obviously underestimate an association or the chance of its being
detected.

5. The shortage of studies with similar methodological approach and on subjects with

similar background characteristics to compare results.



Conclusion and recommendations

Work-related injury prevention and control involves studying the patterns and risk factors of
injuries and applying the findings to public policy with the goal of reducing the frequency and
severity of work-related injuries. The results of this study found high rates of work-related
injuries among small and medium scale industrial workers. The overall annual prevalence rate
of work-related injury was 335 pre 1000 exposed workers. 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 two deaths as result of work related injuries in the last 12 months.

In agreement with other studies, the work environment inspection revealed that in all
industries workers were highly exposed to physical, chemical, mechanical and other
occupational health and safety hazards. Moreover, there was inadequate provision of health

and safety services to workers.

Consistent with other studies, workers who were young, less experienced, daily laborer,
mechanic and welder by job category, and sleep disorder had significantly higher risks of
work-related injury. There is growing body of evidence suggesting that there are social and
demographic gradients in the occurrence of work-related injuries. Consistent with other
studies, working 48 hours or below per week, job satisfaction and workplace supervision were
significantly decreased the occurrence of injuries. These reinforces that the need to consider

psychological and work organization factors when devising a comprehensive plan for the

10



prevention of work-related injuries. No statistically significant relationship between the type

of industry and the risk of work-related injuries was detected.

Based on the above findings and conclusions for sustained prevention and control of work-
related injuries, the following recommendations are made for action:
1. Provide appropriate health and safety training for workers, beginning with the first day
of their employment.
2. Strength strict supervision of workplace and working conditions.

3. Establish active and functional health and safety programmes.
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Annexes

Annex 1: English version questionnaire

Addis Ababa University
Faculty of Medicine

Department of Community Health

Questionnaire for assessment of work-related injuries among small and medium scale

industrial worker in North Gondar Zone.

Questionnaire identification number

Identification

Name of industry Type of industry: 1. Small-scale 2.medium scale

Final product

Address: Kebele

Verbal consent form before conducting interview

Greeting

Hello, I am . I am working in the research team of Addis Ababa

University of Medical Faculty of Community Health of Department. I would like to ask you a

few questions 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 fill free to drop it any time you want. This interview will take about

30 minutes. Do I have your permission to continue?
1. I f yes, continue to the next page

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

18



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

19



Questionnaire identification number

Section one: Socio demographic information.

NO. | Question Possible Response Skipping Code
101 | Sex 1.Female 2.Male
102 | Age (If he or she
does not know ask Years
before and after
event significant)
103 | Religion 1.0rthodox 2.Catholic
3. Protestant 4.Muslim
5. Others specify.
104 | Educational level | 1. Illiterate 2.Can read and write
3.Primary school (1-8)
4. Secondary school (9-12)
5.Graduated  from  Technical  and
Vocational school
105 | Marital status: 1.Married 2.Single
3.Divorced 4.Widowed
5.Separated
106 | Employment 1.Permanent 2. Temporary
pattern
107 | Job category
108 | Service duration
in day or month or
year in the same
workplace
109 | Daily or monthly
salary in birr
110 | Area of Residence | 1.Urban 2.Rural

20




Questionnaire identification number

Section Two: Work related injury characteristics

No | Question Possible Response Skipping | Code

201 | Have you had an
incident at job that | 1.Yes
resulted in an injury
to you in the last
two weeks?

202 | Have you had an | 1.Yes If no,
incident at job that Skip to Q
resulted in an injury 301
to you in the last 12
months?

203 | If yes to Q201 or
/and 202, how many | 1. Once 2. More than once
times?

1. Eye 1.Yes 2.No
2. Tooth 1.Yes 2.No
3. Hand 1.Yes 2.No

204 | Part of the body 4. Ear 1.Yes 2.No

affected 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. Upper Arm 1.Yes 2.No
10. Lower Arm 1.Yes 2.No
11. Upper Leg 1.Yes 2.No
12. Lower Leg 1.Yes 2.No
13. Back 1.Yes 2.No
14. Chest 1.Yes 2.No
15. Multilocation I.Yes 2.No

21




16.0ther specify
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Questionnaire identification number

1. Abrasion 1.Yes 2.No
2. Cut 1.Yes 2.No
205 | Type of injury 3. Bumn 1.Yes 2.No
4. Puncture 1.Yes 2.No
5. Fracture 1.Yes 2.No
6. Dislocation 1.Yes 2.No
7. Eye injury 1.Yes 2.No
8. Ear injury 1.Yes 2.No
9. Suffocation 1.Yes 2.No
10. Electrocutions 1.Yes 2.No
11. Amputation 1.Yes 2.No
12. Poisoning 1.Yes 2.No
13. Other, specify
206 | What were you
doing at the time of
injury
207 | 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 1.Yes 2.No
7. Acids and hot substances 1.Yes 2.No
8. Falls 1.Yes 2.No
9. Collision with objects 1.Yes 2.No
10. Lifting heavy objects 1.Yes 2.No

11. Other, specify
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Questionnaire identification number

208 | 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

209 | Time of injury 1.In the morning 1.Yes 2.No

2.In the Afternoon I.Yes 2.No
3.In the evening 1.Yes 2.No
4. In the midnight 1.Yes 2.No
210 | Were you | 1. Yes 2. No
hospitalized as
result of injury in
the last 12 month

211 | If Yes Q. 210, for | 1. less than 24 hrs 2.more than 24 hrs

how long

212 | Number of days lost

due to Iinjury at
work last one year

(in days)

Section three: Work environment information

30

Hours worked per

week

302

Workplace regularly

supervised

1.Yes 2.No

303

Have you had any
safety training in

connection with

1.Yes 2.No
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new employment,
new equipment or

other Changes?

Section four: Information on workers behavior

401 | Do  you  drink 1. Yes 2 No

alcohol?

402 | If yes to 401, how 1. Every day 2. 1-3 days/wk

often? 3.0ccasionally
403 | Do you chew chat? 1. Yes 2. No
404 | If yes to Q403, how | 1. Every day 2. 1-3 days/wk
often? 3.0ccasionally
405 | Do you have any 1. Yes 2. No

sleeping disorders

406 | Are you satisfied

with the job or task 1.Yes 2.No
required to do
407 | Do you use any 1.Yes 2.No If no skip
personal protective to Q 409
equipment?
408 | If yes to Q407, what | 1.Gloves 1.Yes 2.No
type? 2.Ear plug 1.Yes 2.No
3.Respirators 1.Yes 2.No
4.Helmet 1.Yes 2.No
5.0veralls I.Yes 2.No
6.Goggles 1.Yes 2.No
7. Face shield 1.Yes 2.No
8. Boots 1.Yes 2.No

9.0thers, specify_____

409 | What are your | 1. Lack of protective equipment.
reasons for not | 2. Lack of safety and heath education.

using personal | 3.Not comfortable to use

protective 4.Decrease work performance

25




equipment? 5.Create safety and health hazards

6.0Other, specify______

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

questions. We appreciate your help.
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Annex 2: Amharic version questionnaire
vno°a 4-hovt;
Ch LN MG FIPVCT  NEA
2V oom@P N7 172C N7 N2LTF aoANHES oohhAE  W28-0F6 O eH3T
aohh\ hd- OC NHEPH CLLA: 1% PT7 AZITS T OHNDE Y. ::

PaomPEfP PX aoAf €T

ao(\ @
P 1504 N9° PA TSNS, ALTT 1. aoANTE 2. avhhAT
PGt omot +Nh,

PA aoomPET n91LL7 Nt CHAFLPT PN oomPEL  Po

NA9°H T ATL9°7 an? ALoC o/ét ANAAY-::

allv ooyt LUTT TG PULeWE Ph%AN  RHICAL VA®S 4hit
PONCTON MG T9°VCT aeAh 0-L£7 A0A UL 10.::

AHY NaedbmA he- IOC 0HLPH NAdT 12 @b @NT PLLOAND T 18T
Ntaoant  CtoOTr TEEPLTT  AMGPET AMSAU:: hACH P71L7T@ avAN
NV1ETF7 A%LhS@I0-  Poo-f VT M7P1rhS P0aé- AN A1AT0°T7 ATARA
NGE A LTLPA::

NALOP PG T 7 915 ®79° oo\ N7LOATC ATnNPAT: hllv TG OC
N+HePH N°775m-9° N3G 1LH 2P A7LLIRG A7L778MmeN ANTINOND
ATMEAT:: NAMmPAL aomld: L 30 Lty 1297 Pl.m0& (W7 0TSk
PI°CATET PACNT  avp LPLWYE OSTY NF 10 Neon@d 1.2+ AgvavAn
POLLN T TeLDT Lhavaop( a2 ¢tmNe @

0TG-k AaoATe LPLE 121?

1. h?® ML P TAD LN, D14::
2. A9 QPLE CAPTNTT PIPPT  Nav9e: @8AA +mPed
20214

QELNT  LLIIMD

fmee AL ¢TC Viad'Ae & +%
amP+¢ AN +7 P+ LEavlNT0G T
etmSeP0t 0% F

NAagol I 1m-

e PMMN S99 YA | +7
a-mt:

1. ‘FmPAAN

2. ‘tmPfe@® ANTTTI°

27



3. tmfem® +FPDaoPN
4. MhédA TmGEA

nEA A1E: QUNSP Yy YHNR 26727 NOmuant

Tk

101

102

103

104

105

106

107

108

109

110

TEE
by
AL, Nhoot

VLIS 1.

hT9e-B aoAOTF o) )C
1.0 2. @7

ACFLAN 2. WfhAA 3. TTC BN T

4. ao-QAJI” 5. A WA MmN

eHIVCT 245 1.

PR WN

CONF U

D -

CPTC U 1.
Pao-¢ he'rt

98G5 770N PTILTA [ROTTTFA

. o099 TN PULTA/COLTA

. PaoBanl @ L5+t (1-8) £aid /T

. U-FE 2L5 1 (9-12) Lo/

. En'Lhs oo-f FPVCT O ool

. 2/ 2. eA/F 3. 04T 4. e9eH0T/ Ot
. A DALt @ PGS

%7, 2. LLLR

e N3P 0k 7 0L9° OC 0LI° hoot WININ? o

foC L9°0H

ao§ P N

1. bt 2. 1mC

28

he



NEA U-AT :P0¢- 03 1% TF OFevphrt

+.& T W96 ao\OT
av) D1C he

201 A4t v AR 0T hrd- IC NH2EH PLANNED T 181 AhN? LhPT 2. CA9°
202 201 AL v+t OFFLH? 1. 472 1 NF 2047 LH DAL

203 0A4-T Ahé- VAT @i 0T hared IC NFHLPH PLAANND T 181 AN? 1.aP7 2. PAI°
PA9° ha- @f .4

301 2074

204 203 A7 WP OFF LR? 10 AL AR NF 2.hATE L NAL

205 N5+ P18 PAMH A

1. h®7 1.A27% 2.249°
2. TCn 1.A27% 2.249°
3. Al 1.h27 2.209°
4. °¢ 1.A2P7% 2.249°
5. TANE 1.AP7% 2.209°
6. Ph1C M 1.h27 2.209°
7. A% M 1.A2P% 2.209°
8. ¢ 1A%} 2.249°
9. PALE @M. N7 1A%} 2.209°
10. 15 @ 7 1.A27% 2.209°
11. &7 1A% 2.249°
12. hFANT 0T £A@. A°IC 1.A%P7% 2.209°
13. £Cn 1.A27% 2.249°
14. &4 1. h®7 2.49°
15. 0-HALE PA@TT AFA-T 1.h% 2.209°

16.:4 WA Smen

206 YA AT

1. ¢k 1.AP7% 2.249°
2. aod/lT 1.A27% 2.209°
3. PmAne 1.A27% 2.209°
4. aom Dt 1.hP7 2.249°
5. 0NéT 1.A27% 2.209°
6. MAY° 1.h27 2.209°
7. 27 AL PLLA 1T 1.h2% 2.209°
8. L AL P20 15T 1.A%P7% 2.209°
9. avd-4.} 1.h27 2.209°
10. (AR Tén avfH 1.h7% 2. PA9°
11. PANA av LA 1.A2P7% 2.209°
12. avavlH 1.h7% 2.209°

13. AA hA gmen

207 1Sk 0LLONT @FF 907 A0S NG

29



208 1Sk 9N e T LoT0ET 1.h5P% 2.009°

20008 ¢ APPF Novoodt 1.A27% 2.209°
3.0 ten 1.A2P7% 2.209°
4.0-FLSMe 1C 1A% 2.249°
5.PH8 avv]l P DT 1A%} 2.249°
6.A0T 1.AP7 2.249°
7.40.8 AS Fh0 1ICT 1.AP7% 2.209°
8.av@.NP 1A% 2.249°
9.7 1.AP7% 2.249°
10.n0& AP PT7 N9+ 1La®7 2.209°

11.00 A gmen

209 +ot: PLLOANT 7 1.0% 1.h2% 2.209°
2,990 1.A27% 2.209°
348010 1.h27 2.209°
4.choo-( 1L.aA®7 2.209°
5.ACN 1.h27 2.209°
6.95899, 1.h27 2.209°
7.0U-& 1.h7% 2.209°
210 5k PLLONT Wwot 1.M+ 1.AP7% 2.209°
2.0%1% 1 1.hP7 2.909°
3994 1.h2% 2.009°
4.00T 1.AP7% 2.249°
211 NLLOND T 1%+ 070t (MG +£9° +5ta. Fnoo@.A? 1. h®7 2. PAY°

212 211 A27F a1 A0 09T 1. h24 (%S hiLe 0T 2. 24 A% DAL

213 hrd OC O HEPH 18T 02t OAdet And At @t @nT hve-
ePsNt ¢G5+ M

heA ohk: Phé- 037 Ohavhht

301 0O 907 £aN Wt BNd-A?

302 P 03 RTTC TRCT SO-PA? 1. hPT 2. PAI°

303 /¢ 03 LUTPET OtaoAnt AB0 PI@. APmé LI NASE.N ANG-CT
0L MANT AMT 9°n7P1T 22AMmS oNLa. fa.90N? 1. AP 2. PAY®

30



NEA Al PGSO We Navpnt

401 AADA oo T MTF@. @ PA? 1. ALT 2. P90

402  ?.mm- AP OFF LH? 1. NP 2. h1-3 7 NA° 7 3. ADE AAE
403 s Pav@. P@.PA? 1. hP7 2. PA9°
404  P9%Poo- AP OFF LH? 1. 0P+ 2. h1-3 ¢7 NA° T 3. AAE hAE:
405 PATPAT TIC AMNLT? 1. A7 2. PAY°
406 N°LAST né L0tS 12t 1. A®7 2. PA9°
407 NN NFP CPRGET avhAnf aov1bPPTF FmPbav@. PAD.PN? 1. APLT 2. PAT° fAg°
na- oL
.k
409 241
408 +mePao@. PoLL@E NPT 9°F ALYE? 107 1LhAPT 2.049°
2.PE( aohAn g 1.h%
2.209°
3.PARTMG hG avhAhs 1.h2%
2.209°
403G+ avhAh® 1.h27
2.209°
5.97¢- AN 1.h27%
2.209°
6.9N¢ 8 av1AC 1.h27
2.209°
7.84 1 oohAhf 1.A%P7%
2.209°
8.0t w0 1.A2P7%
2.209°
9.40 WA Smen

409 Po92meao- pIPY 9°NIeTL I°ILT 1aL?
1.PaohANLooP14 P PT QAo T 9°n77 9+
2.°28071HS MS FIPVCT NACILW T
3.0AMPPI® 9L DAALY
4.8/77¢ hé909°77 NATLP TN
5.02071hS PMS M3 ALanTA NATLTA
6.0 1A SMen

LV PTLELLFF G avehld 10.:: AMMVT TLEELPF (ovaoAn LK ONLD. ALLTANT ANNC NMI°
hGaoN\&GNT::

31



Annex 3: checklist for observation of working environment

Addis Ababa University
Faculty of Medicine
Department of Community Health
Checklist for observation of working Environment in small scale and medium scale industries

in North Gondar Zone.

ChecKklist identification number:

Identification

Name of industry Type of industry 1.SSI 2.MSI

Major hazardous raw material in use

Final product
Address: Kebele

Total number of employees directly involved in production processes

Hazards in working environment
1 Is there 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 Is there 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 cloths 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 it
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.

(@)

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.
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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 yesrequires a copy of the regulation.

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

yes requires either implementation as result of initiative from heath and safety

personnel or written programme 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.

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 of 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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Annex 4.

Map of Study area

Gondar Town

North Gondar Zone

Ambhara Regional State

Ethiopia
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