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Prevalence and factors affecting work-related injury among
workers engaged in Small and Medium-Scale Industries in
Gondar wereda, north Gondar zone, Amhara Regional State,
Ethiopia

Takele Tadessel, Abera Kumie?2

Abstract
Background: In developing countries including Ethiopia, the risk of having work-related injury is 10 to 20 times
higher than that of developed countries.
Objective: To asses the magnitude and factors affecting work-related injury among small and medium-scale industrial
workers in North Gondar Zone, Ethiopia.
Methods: Institution-based cross-sectional comparative study was conducted from November to December, 2004 in
Gondar Wereda. A total of 962 employed workers in small and medium-scale industries were selected randomly.
Trained data collectors administered a pre-tested and standardized questionnaire. Physical examination and record
review were done to ascertain self- reported injuries. Data were entered and cleaned using EPI INFO version 6.04 a
statistical soft ware. SPSS window version 11.0 was also employed for descriptive and logistics regression analysis.
Results: The annual and two weeks prevalence rate of work-related injury was respectively 335 and 120 per 1000
exposed workers. Out of the total work-related injuries, 114 (35.5%) and 208 (32.4%) occurred among small and
medium-scale industrial workers, respectively. The prevalence and severity of annual rate of injury was not associated
with the type of industry. The most significant contributing factors for work-related injuries in such small and medium
industries were service duration of 5 years or less in the present job [AOR: 1.53, 95 % CI: (1.12-2.08)], working 48
hours or less per week [AOR: 0.68, 95 % CI: (0.49, 0.94)], workplace supervision [AOR: 0.61, 95 % ClI: (0.45, 0.83)],
sleep disorder [AOR: 1.49, 95 % CI: (1.04, 2.14)] and job satisfaction [OR: 0.59, 95 % CI: (0.43,0.83)]. Job categories
related to mechanic and welding also represented to be factors positively affecting injury: [AOR: 2.09, 95 % CI: (1.31,
3.33)], and [AOR: 3.23, 95 % CI: (1.98, 5.28)], respectively. The above-mentioned factors made a difference in the
outcome of injury by the type of industries. Hours worked per week, work place supervision and job satisfaction acted
as protective in medium-scale industry, while being a mechanic, welder and sleeping disorder acted as a risk factor for
the same industry.
Conclusion and Recommendation: Increased rate of work related injury was observed when compared with similar
studies done elsewhere. Preventive measures concerning functional occupational health and safety programs are
essential to safeguard the health and safety condition of workforce in small and medium scale industries.
[Ethiop.J.Health Dev. 2007;21(1):25-34]

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 (1-3). Annually, throughout the
world, an estimated number of 271 million people suffer
with work-related injuries, and 2 million die as a
consequence of these injuries. The estimated economic
loss caused by work-related injuries and disease was
equivalent to 4 % of the world’s gross national product
(4). The impact is 10 to 20 times higher in developing
counties, where the greatest concentration of the world’s
workforce is located (5). Moreover, 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 (6). Small and medium-scale
industries employed about 80% of the workforce and
contribute over 90% of all industries in developing
countries. Workers in these industries are at greater risk
of work-related injuries, chronic illness, stress, and
disability or death because of low educational and
literacy rates, unfamiliarity with work process and
exposures, and inadequate training (6-8).

According to a study conducted among 268 smaller
industrial workers in Norway, injury rate of 317 per 1000
exposed workers was observed in the one-year period (9).
Study carried out in Thailand in 2001 also 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 (10). Results
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from United States (US) study showed rate of 75 per
1000 exposed workers per year (11).

Studies that are available on industrial injuries in Africa
indicated that work-related injuries appeared with greater
frequency and severity. The injury rate among small-
scale industrial workers in Zimbabwe was 131 per 1000
exposed workers per year (12)). The injury rate in
Nigerian factories was 22 per 1000 exposed workers per
year (13).

In Ethiopia, very limited attempts had been made to
identify work-related injuries and their determinants even
among large industrial workers. In a study among 3,100
textile factory workers in Addis Ababa reported an
incidence rate of 200 injuries per 1000 exposed workers
per year (15). The injury rate among 4,462 industrial
workers in Addis Ababa was 80 pre 1000 exposed
workers per year (14). Reports from Department of
Environmental Health of Ministry of Health in the
country indicated that among 16,610 large-scale
industrial workers in Addis Ababa, a prevalence rate of
723 injuries per 1000 exposed workers was observed
(16).

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
arrangements,  socio-demographic  characteristic  of
workers, environmental and social conditions are other
potential risk factors (1, 3, 11, 17-19).

Reports from France, U.S and China revealed that men
have the highest rates of work-related injuries than
women. These studies explained that the difference
would be in part by the difference in jobs for the same
job category and possible by the difference in the
perception of risk and in behavior (1, 11, 18, 20).
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 (14, 15).

Work-related injuries among young workers were more
common due to lack of experience, lack of knowledge
and know-how than in other subjects. Furthermore, many
workers begin working at an early age and often without
safety training (14, 15, 18). Low education status, low
monthly salary, low working experience (5 years or less)
in present job, lack of health and safety training, sleep
disorders, job category and alcoholic drink consumption
were common risk factor for work-related injuries (1,3-
15,17,18,21).

Data regarding the status on the disaggregated magnitude
and factors affecting work-related injury are lacking for

small and medium scale industries in Ethiopia. There are
contrasting and contradicting debate concerning the
health, safety and welfare of people working in small-
scale industries. Some studies suggested that small-scale
industries were more dangerous to work in than that of
medium industries (6,7,22). This study attempted to
contribute in the assessment of the magnitude and factors
related to work injuries among small and medium-scale
industrial workers in North Gondar, Amhara Regional
State.

Methods

A comparative cross-sectional study design was
undertaken in Gondar Wereda to assess and compare the
prevalence of work-related injuries and other related
factors with injury occurring among small and medium-
scale industrial workers from November to December,
2004. The City of Gondar, found in North Gondar Zone,
is located 745 kilometers far from Addis Ababa. The
Zone is structured into 16 Weredas, 60 urban and 683
rural Kebeles. The study area, Gondar Wereda, was
purposely selected for the fact that more than 80% of the
source population is located. It is assumed that this
Wereda better represents the zone and in addition
logistics convenience was considered for its selection.
Gondar Wereda at the time of the study had a total of 140
small and 11 medium scale industries with a total of 566
and 872 employees, respectively (23,24).

All employees working in small and medium scale
industries were source population while the factries they
were employed were study units. Employees who were
only directly engaged in the production process in the
selected industries irrespective of sex and age were
included in the study as they are more exposed to
injuries.

EPI INFO version 6.04 statistical software was used to
calculate sample size. Assumed work-related injuries
prevalence rate of 50% (P;) and 40% (P,) among small
and medium scale industrial workers in order to pick a
10% significant difference between the prevalence rates
were used for a sample size calculation using a two
proportion sample size equation designed for a
comparative cross-sectional study. Assumptions were
also made a 5 % level of significance, a power of 80 %,
allocation ratio of small to medium-scale industrial
workers (n3: n,) of 1:2 and none response rate of 5 %.
The calculated sample size was 321 participants for small
and 641 participants for medium scale industries.

Stratified random sampling technique was applied to get
the desired sampling units. For the purpose of this study,
the selected industries were stratified into two categories,
namely small and medium scale industries. All fifty-two
small and all eleven medium-scale industries found in
Gondar Wereda at the time of investigation were
included in the study. The required sample sizes for each
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stratum of industries were allocated using probability
proportional to size. Sampling frame consisted of all
workers in production sites were obtained from
respective undertakings and simple random sampling
technique was administered to identify the study subjects.

The data was collected in the period between November
to December, 2004. Pre-tested and a standardized
structured questionnaire was administered for data
collection. It was prepared in English and translated to
Amharic and then back to English to verify the
consistency and content of translation. Physical
examination was done on injured workers to identify the
part of body affected and verify type of injury during the
study period, one year prior to data collection. Record
review was used to identify deaths occurred as result of
work-related injuries. Variables included were socio-
demographic, injury characteristics, work environment
and behavioral factors of the work force.

Twelve data collectors were recruited from second year
degree programme environmental health students who
had occupational health and safety course prior to the
study. Supervisors were two nurses who had exposures in
data collection. All data collectors and supervisors were
from Gondar University.

The quality of data was ensured through the training of
data collectors and supervisors by principal investigator
on the study for 3 days. Local authorities of the study
area, and factory managements were formally contacted
and informed about the purpose of the study. Checking
the completeness, accuracy, and uniformity of the
collected data was made at each day of data collection.
Data entry, cleaning, and analysis were made using EPI-
INFO Version 6.04 statistical software. Descriptive
statistics such as frequency distribution, mean,
percentages, p-values of less than 0, 05 and odds ratio for
statistical significant tests were employed for the
analysis. Forward stepwise binary logistic regression
analysis using SPSS software package version 11.0 was
carried out to assess the relative importance of the
explanatory variables on the dependent variable. To
avoid an excessive number 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.

Privacy and confidentiality of respondents’ data was
maintained in the study. Injuries that were observed at
the time of data collection were reported to the factory
health management for immediate intervention.

Operational definitions
e Medium scale industry: any industry that uses
power driven machine and employ more than 10
workers (24).

e Small-scale industry: any industry that uses
power driven machine and employ less than 10
workers (23).

e  Severity of injury: characterized by death,
hospitalization more than 24 hours and absence
from work over three days in the last one year
(25, 26).

e Work-related injury: a condition sustained by
a worker in connection with the performance of
his or her work (27).

Results

Socio-demographic characteristics of the respondents:
A total of 321 and 641 workers from small and medium-
scale industries, respectively, were covered by the study.
The over inclusions were seven hundred fifty four
(78.4%) males and 208 (22%) females with a sex ratio of
3.7:1, respectively. The mean (SD) age for the small and
medium-scale industrial workers were 29.8 (8.9),
respectively. The overall mean age (SD) was 28.5 (9.7)
years, ranging from 14 to 69 years. About sixty six
percent of the respondents in both industries were young
in the age group 14-29 years. About 161 (50.2%) and 295
(46%) of the small and medium-scale industry
respondents have attended secondary schooling,
respectively. Sex, mean age, marital status, monthly
income, and working experience were different for both
types of industries (p<0.05) while religion and
educational status did not show statistically significant
differences. Young male workers with working
experience of < 5 years were the characteristics of small-
scale industry while better payment and longer work
experience were common features to medium-scale
industry (Table 1).

Characteristics of work-related injuries: A total of 322
workers (33.5%) reported that they had experienced
work-related injury in the previous one year. Out of the
total work-related injuries 114 (35.5%) and 208 (32.4%)
appeared in small and medium-scale industrial workers,
respectively. There was no difference in the prevalence
of work-related injury between small and medium-scale

industrial workers (X2 =0.90, P>0.05). A total of 158
(49.1%) of the injured respondents faced more than one
injury and 115 (12%) respondents had experienced work-
related injuries for a two weeks period prior to data
collection. The number of injuries per worker, frequency
of injury for the two weeks and one-year recall time were
significant by the type of industry. A frequency of more
than once injury per worker was commonly observed
among workers in medium scale industry while the
prevalence of injury for the two week recall time was
more among medium-scale industry workers (p<0.05)
(Table 2).
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Table 1: Selected Socio-demographic characteristics of the respondents by type of industry, Gondar Woreda,

Nov. — Dec. 2004.

Background Variables SSI (n=321) MSI (n=641) Total (n=962) X
N (%) N (%) N (%)
Sex
Female 18 (5.6) 190 (29.6) 208 (21.6) 72.90*
Male 303 (94.4) 451 (70.4) 754 (78.4)
Age Group
14-29 245 (76.3) 391 (61.9) 636 (66.1) 22.78*
30-44 53 (16.5) 184 (28.7) 237 (24.6)
45+ 23(7.2) 66 (10.3) 89 (9.3)
Mean (SD) 25.7+9.9 29.8+9 28.519.7
Educational level
llliterate 24 (7.5) 34 (5.3) 58 (6.0) 6.61
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)
Monthly salary (in Birr)
<200 193 (60.1) 176 (27.4) 369 (38.4) 97.62*
201-600 100 (31.2) 339 (52.9) 439 (45.6)
600+ 28 (8.7) 126 (19.7) 154 (16.0)
Work experience (in years)
<5 241 (75.1) 396 (61.8) 637 (66.2) 16.91*
6+ 80 (24.9) 245 (38.2) 325 (33.8)

Note: SSl=small scale industries; MSI=Medium scale industries

* indicates significant differences

Severity of work-related injuries: Of the total 322
injured respondents within a year 55 (17.1%) were
hospitalized, which accounts 40% hospitalization for
more than 24 hours. One hundred and three (53.9%) were
absent from work for more than 4 days. As a result of
322 work-related injuries about 191 working days were
lost and two deaths were reported because of work
related injuries in the sampled industries in the last 12
months. However, severity of work-related injury was
not associated with the type of industry.

Work environment and behavioral characteristics of
respondents by type of industry: Sixty four (19.9 %) of
small and 433 (67.6%) of medium-scale workers reported
that they worked more than 48 hours per week. Hours
worked per week was significantly associated with the
type of factory (P<0.05). More hours per week was spent
among medium-scale industrial workers (p<0.05). Out of
the total respondents 42% of small and 39.9% of
medium-scale industrial workers reported that their
workplaces were not supervised regularly.

Table 2: Distribution of work-related injury in the last 12 months among respondents by type of industry,

Gondar Woreda, Nov.-Dec. 2004

Variables SSI (n=321) MSI (n=641) Total (n=962) X?
N (%) N (%) N (%)
Work-related injuries in the last 12 months
Yes 114 (35.5) 208 (32.4) 322 (33.5) 0.90
No 207 (64.5) 433 (67.6) 640 (66.5)
Number of occurrence in the last 12 months
Once 67 (55.8) 97 (35.5) 164 (50.9) 4.34*
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) 4.78*
No 293 (91.3) 554 (86.4) 847 (88.0)
Number of occurrence in the last 2 weeks
Once 22 (78.6) 41 (47.1) 63 (54.8) 8.46*
More than once 6 (21.4) 46 (52.9) 52 (45.2)

Note: SSI=Small scale industries; MSI=Medium scale industries; * indicates significant differences

About ten percent of small and twenty three percent of
medium-scale industrial workers reported that they had
sleep disorder at their workplace. Sleep disorder was
significantly associated with the type of industry

(p<0.05). The majority (82.5 %) of small and (73.9 %) of
medium-scale industrial workers reported that they were
satisfied by their current job (p<0.05). Personal handling
of protective devises was also significantly associated
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with the type of factory (p<0.05). The bivariate analysis
indicated that more hours per week and sleeping
disorders were statistically significant among medium-
scale industrial workers while job satisfaction and proper

handling of personal protective devises were more
significant characteristics of small-scale industrial
workers (Table 3).

Table 3: Reported work environment and behavioral characteristics of respondents, Gondar Woreda, Nov. - Dec.

2004.
Variables SSI (n=321) MSI (n=641) Total (n=962) x?
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) 194*

Workplace supervision
Yes 135 (42.1) 256 (39.9) 391 (40.6) 0.40
No 186 (57.9) 385 (60.1) 571 (59.4)

Health and safety training
Yes 153 (47.7) 266 (41.5) 419 (43.6) 3.31
No 168 (52.3) 375 (58.5) 543 (56.4)

Sleeping disorder
Yes 31(9.7) 144 (22.5) 175 (18.2) 23.58*
No 290 (90.3) 497 (77.5) 787 (81.8)

Job satisfaction
Yes 265 (82.6) 474 (73.9) 739 (76.8) 8.90*
No 56 (17.4) 167 (26.1) 223 (23.2)

Use PPE
Yes 244 (76.0) 345 (53.8) 589 (61.2) 44.37*
No 77 (24.0) 296 (46.2) 373 (38.8)

Note: SSI=Small scale industries; MSI=Medium scale industries; * indicates significant differences; PPE is personal protective

devices

Determinants of work-related injuries:  Socio-
demographic, working environment and behavioral
determinants in relation to injury were analyzed by
bivariate and multi-variate analyses using logistics
regression model. Age at the time of interview, job
categories and work experience were identified as the
major socio-demographic determinants of work-related
injury for both industrial workers. Being young workers,

mechanic and welder by job categories and few work
experiences were shown to positively impact injury with
adjusted odds ratio (AOR) and 95% CI, respectively
[AOR=1.41(1.03,1.93], [AOR=2.09 (1.31,3.33)],
[AOR=3.23(1.98,5.28)], [AOR=1.53(1.12,2.08)]. Sex,
educational level and monthly salary of workers did not
show any association with injury (Table 4).

Table 4: Associations of socio-demographic factors of respondents with prevalence of work-related injuries by type of

ndustry, Gondar Woreda, Nov.-Dec. 2004 (N=962)

Injured
Variables SSI (n=321) MSI (n=641) Total (n=962) AOR, (95%CI)
Yes No Yes No Yes No COR, (95%Cl)
Sex
Female 3 15 55 135 58 150 0.72 (0.51, 1.00)
Male 111 192 153 298 264 490 1.00
Age group
<30 86 159 143 248 229 407 1.41 (1.05, 1.88) 1.41 (1.03,1.93)*
>30 28 48 65 15 93 233 1.00 1.00
Educational level
Primary 37 41 68 113 105 154 0.86 (0.57, 1.30)
Secondary 58 63 89 206 147 269 0.81 (0.54, 1.21)
12+ 19 35 38 62 57 97 1.00
Job category
Daily laborer 9 28 68 113 77 141 1.67 (1.09, 2.55) 1.37 (0.88,2.13)
Mechanic 33 56 20 30 53 86 1.88(1.17,3.03) 2.09(1.31,3.33)*
Machine operator 37 3 77 168 114 171 1.39(0.92,2.11) 1.11(0.73,1.68)
Welder 48 44 5 14 53 58 2.79 (1.69, 4.61) .23 (1.98,5.28)*
Others 21 72 38 108 59 180 1.00 1.00
Work experience
>5 years 85 156 144 252 229 408 1.53 (1.14, 2.05) 1.53 (1.12,2.08)*
6+ years 29 51 64 181 93 232 1.00 1.00

AOR: Adjusted for environment and behavioral factors (hours 229 worked per week, workplace supervision, sleep disorder, job

satisfaction): *indicates significant association
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From the workplace variables, hours worked per week,
presence of workplace supervision, health and safety
training showed significant association with the
prevalence of work-related injuries. Engagement in less
than or equal to 48 working hours per week, workplace

supervision and having a training in health and safety
looked to be protective factors for the occurrence of
injury with the corresponding [AOR=0.68,95%CI:
(0.49,0.94)], [AOR=0.61, 95%CI:(0.45,0.83)],
[AOR=0.60, 95%CI:(0.46,0.79)], respectively (Table 5).

Table 5: Associations of environmental factors of respondents with prevalence of work related injuries, Gondar

Woreda, Nov.-Dec. 2004 (n=962)

Injured
Variables SSI (n=321) MSI (n=641) Total (n=962)
Yes No Yes No Yes No COR, (95%Cl) AOR, (95%CIl)

Hours worked per week

<48 34 63 12 46 46 109 0.57(0.42-0.75)  0.68(0.49,0.94)*

>48 80 144 196 387 276 531 1.00 1.00
Workplace supervision

Yes 43 92 59 194 102 286 0.56(0.42-0.75)  0.61 (0.45,0.83)*

No 71 115 149 239 220 351 1.00 1.00
Health and safety
training

Yes 43 110 71 195 114 305 0.60(0.45-0.79)

No 71 207 137 238 208 445 1.00

AOR: Adjusted for socio-demographic and behavioral factors (age, job category, work experience, monthly salary, sleep

disorder, job satisfaction).; * indicates significant association

With regard to workers behavior sleep disorder and job
satisfaction were positively associated with work related
injuries. Respondents who had sleep disorder were more
likely to have worker-related injury than their

counterparts [AOR=1.49, 95% CI: (1.04-2.14)]. Workers
who had current job satisfaction and regular workplace
supervision were less likely to report work (0.59) related
injury [AOR=, 95%CI: (0.43, 0.83)] (Table 6).

Table 6: Association of behavioral factors of respondents with prevalence of work related injuries, Gondar Woreda,

Nov.-Dec. 2004 (n=962)

Injured
Variables SSI (n=321) MSI (n=641) Total (n=962)
Yes No Yes No Yes No COR, (95%Cl) AOR, (95%CIl)
Sleeping disorder
Yes 10 21 69 75 79 96 1.84 (1.32, 2.57) 1.49 (1.04,2.14)
No 104 186 139 358 243 544 1.00 1.00
Job satisfaction
Yes 94 171 126 348 220 519 0.50 (0.37,0.68) 0.59 (0.43,0.83)
No 20 36 82 85 102 121 1.00 1.00
Use PPE
Yes 43 92 59 197 102 289 0.85 (0.65,1.12)
No 71 115 149 239 220 354 1.00

AOR: Adjusted for socio-demographic and behavioral factors (age, job category, work experience, monthly salary, sleep

disorder, job satisfaction).; * indicates significant association

Multivariate Logistic regression analysis: Stepwise
forward binary logistic regression analysis was carried
out by taking a conceptual framework into account to
assess the relative effect of the explanatory variables
(socio-economic, environmental, and behavioral factors)
on the dependent variable. 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 4) 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 5)
were added, and their effect was assessed in the presence
of the socio-demographic variables. Behavioral factors as

indicated in Table 6 were entered in the third step. In this
step, the effect of the selected behavioral factors was
assessed in the presence of both socio-economic and
workplace factors. Table 7 presents the socio-
demographic, workplace and behavioral variables which
remained in each step of the logistics regression analysis.

Among above-mentioned socio-demographic explanatory
variables computed in the first step of the analysis, job
categories like mechanic and welders significantly
resisted in the final step while age at interview was
remained to be statistically significant in the second step
of analysis.

Workers whose age below 30 years had more than 1.4
times higher odds of having work-related injury than
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workers whose age 30 years and above [AOR:1.41,95%
Cl: (1.03,1.93)] in the second step of the analysis.

However, its significance disappeared in the first and
third level of analysis.

Table 7: 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

Crude OR

Variables (95% ClI)

Adjusted OR (95% CI)

Model 1

Model 2

Final Model

Model 1 (socio-demo. variables)#

Age group (in years)

(£29 Vs; 30+**) 1.41 (1.05, 1.88)*

Job categories
Daily laborer 1.67 (1.09, 2.55)

1.88 (1.17, 3.03)*

1.39 (0.92, 2.11)

2.79 (1.69, 4.61)*

Mechanic
Machine operator
Welder
Others**
Work experience
(<5 years Vs 6+**) years 1.40 (1.05-1.87)*
Monthly salary (in Birr)
<200 0.98 (0.64-1.52)
201-600 1.44(0.95-2.16)
600+**
Model 2 (Socio-demographic + work

environment variables)#

1.92 (1.26,2.92)*
1.99 (1.26, 3.14)*
1.37 (0.92, 2.06)

2.84 (1.76, 4.59)*

1.53 (1.12-2.08)*

0.73 (0.46-1.15)
1.29 (0.86-1.95)

1.41 (1.03, 1.93)*

1.42 (0.92, 2.20)
1.99 (1.26, 3.18)*
1.15 (0.76, 1.73)
3.05 (1.87, 4.96)*

0.67 (0.42-1.07)
1.14 (0.75-1.74)

1.37 (0.88, 2.13)
2.09 (1.31, 3.33)*
1.11 (0.73, 1.68)
3.23 (1.98, 5.28)*

0.79 (0.51-1.25)
1.19 (0.78-2.88)

(SSI Vss MSI**)

Hours worked per week

(<48 Vs, 48+*%)

Workplace supervision

(Yes Vss No**)

1.15 (0.86, 1.54)

0.56 (0.42-0.75)*

0.56 (0.42-0.75)*

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

(Yes Vss No**)

Job satisfaction

(Yes Vss No**)

1.84 (1.32-2.57)*
0.50 (0.37-0.68)*

0.61 (0.45-0.88)* 0.68 (0.49, 0.94)*

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

1.49 (1.04-2.14)*
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.

According to this study welders continued more than
three times higher odds of having work-related injuries
than the other job categories [AOR: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
[AOR=1.53, 95%CIl:(1.12,2.08)].

From working environment variables analyzed in the
second step, hours for work per week and supervision of
workplace found to be significant in the final model.
Respondents who worked 48 and below hours 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 [AOR: 0.68, 95% CI:
(0.49,0.94) and AOR: 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 [AOR:1.14, 95% ClI: ( 0.78, 1.67)].

Sleep disorder and job satisfaction showed statistically
significant association in the final step of analysis [AOR:
1.49, 95% CI: (1.04, 2.14) and (AOR: 0.59, 95%ClI:
(0.43, 0.83)], respectively (Table7).
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Discussion

This institution-based cross-sectional comparative 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, Amhara
Regional State.

In the study, the overall annual prevalence rate of work-
related injury was 335 injuries per 1000 exposed
workers. The two-week period incidence rate, on the
other hand, was 120 injuries per 1000 exposed workers.
In our study the annual prevalence of injury was
markedly greater than that of large-scale industries
elsewhere (14). It was also comparatively greater than in
similar studies done (11-13), in Norwegian (9). Such
variations in the prevalence of work-related injuries are
linked to level of development, status of workforce in a
given country, and strengths of occupational health
services. Discussions with factory management indicated
that the weekly progressing occupational health programs
among studied units in our study.

In this study, a large discrepancy was observed between
the annual prevalence and two week incidence rates. This
discrepancy might be explained by recall bias as some
workers forget some minor injuries emerged into them in
one-year period and better remembered those injuries that
they sustained in two weeks recall period. There could be
also 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 that
may impact the activity of factories and needed number
of workers which could engage in actively as a work
force. This may lead to low frequency of injury due to
less interaction in the workplaces. On the other hand,
seasons may result in increased production, which may
also lead to increased employment. This may result in an
increased frequency of injury due to increased industrial
activity.

The results of this survey indicated that statistically
significance difference was not observed in the annual
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
workforce in both types of industries. Recall bias could
also potentially affect the variations in the outcome of
injury. Studies, to the contrary of our findings, have
shown that small-scale industrial workers are at greater
risk of work-related injuries because of low education
and literacy rates, inadequate training, unfamiliarity with
work processes and exposures (6,7,22).

The non-significant difference in the annual rate of injury
by industry was not consistent with the two weeks
incidence of injury and the number of injuries per
worker. The high rate of two weekly injury rates and the

occurrence of more frequent injuries among workers in
medium scale industry than that of in small-scale
industry can be explained by hazards due to the use of
unprotected  machines, less work  supervision,
dissatisfaction with job and sleeping disorders caused by
extended working hours per week. One should not,
however, underestimate the possible role of recall and
social desirability bias in the assessment of injury for the
two weeks period. Worker’s regular work supervisions
that could provide advices in the protection of worker’s
health and use of personal protective devices and
conditions in job satisfaction have made also differences
in injury rates by type of industry.

The assessment of severity of injury by rate of
hospitalization and working days lost looked to be high,
given limited sources in the study units. The severity of
injury was not associated with type of industry in this
study. Work-related injuries are assumed to be
preventable with the provision of occupational health
programs in workplaces. The magnitude and depth of
injury are likely to bring significant changes in
productivity and affect expenses through medical and
compensation costs. 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%) of deaths related to work injuries consumed
3.8% of the overall costs. Furthermore, injuries that
resulted in the hospitalization were 12 times coasty as
much per injury as those did not (26).

Regarding age groups, a higher risk was found in
subjects aged less than 30 years (OR=1.41, 95% CI:
(1.03-1.93). Similar observation was also reported by
other investigators (1,3,11,14,15,17,18,28-31). The
findings indicated that the reasons for higher work-
related injuries amongst young people include lack of
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.

Job categories of mechanic and welding experienced
more work related injuries than other workers. This could
demonstrate that job category proxy factors for
occupational hazards and the difference in the perception
of risk and behavior (17,32). These job categories were
believed to be actively engaged in work that required the
application of moving parts of machines that predispose
to a risk of injury. The perception of risk in different job
categories could also be a factor to injuries. This finding
highlighted that improvement in working conditions and
training should be carried out for all workers, but
especially for workers with higher risk, who are
mechanics and welders.

The present study showed that 5 years or less in the
present job played a role in work-related injuries. Similar
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findings were observed in different studies (1,3,17).
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.

One potentially predictor 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 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 that 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 (19).

The occurrence of work-related injury was significantly
related to sleep disorder. This could explain that sleep
disorder 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 (1,17,18,34-36).

An increasing number of studies have considered job
satisfaction and regular supervision of workplace as
pervasive and influential factors in the occurrence of
work-elated injuries in the work environment (11,37,38).
The result of this study revealed that risk of work-related
injury decreased with job satisfaction and workplace
supervision.

This study has the following limitations. 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 also
seasonal variations in occurrence of work injuries. The
seasons may result in either adequate or limited supply of
raw materials that could possibly affect the outcome of
injury.

Conclusion and recommendations

The results of this study found high rates of work-related
injuries among small and medium-scale industrial
workers in one-year period prior to this study. The work-
related injury rate was not different by type of industries.
The two weeks injury rate and the number of injuries per
worker differed by type of industry. The depth of injures
as measured by rate of hospitalization and work days lost
was also relatively high, which is likely to impact
productivity.

Consistent with other studies, workers who were young,
less experienced, job categories of mechanic and
welding, and sleep disorder had significantly higher risks

of work-related injury. There is a growing body of
evidence suggesting that there are social and
demographic gradients in the occurrence of work-related
injuries. Working 48 hours or below per week, job
satisfaction and workplace supervision significantly
decreased the occurrence of injuries.

Considering the large contribution to national gross
domestic product (GDP) made by small and medium-
scale industries, and that there is a great needs of
investment in Ethiopia, effective and sustainable
preventive measures concerning health and safety
training,  regular  workplace  supervision  and
establishment of active and functional occupational
health and safety program are essentials to safeguard the
health and safety condition of workforce in small and
medium scale industries.
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