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Background: Despite the volume of existing literature on the prevalence of occupation-
related injuries in Africa, it is fragmented across a broader spectrum and difficult to
quickly understand the average magnitude. Besides, there is a lack of empirical shreds of
evidence on the regional pooled estimate. Hence, the study aimed to develop the
regional pooled estimates of occupation-related injuries among workers in Africa's
industries.

Materials and Methods: The study followed preferred reporting items for systematic
reviews and meta-analyses guidelines. The used databases included Scopus, PubMed,
Science Direct, and Cochrane Library. Further, a modified version of the Newcastle-
Ottawa Quality Assessment was used for the critical appraisal of studies. The pooled
prevalence of injury was computed using STATA version 14 statistical software. Funnel
plot and Egger's tests were conducted to evaluate publication bias. The study assessed
the heterogeneity using the I-squared test and Galbraith plot.

Results: Out of 603 accessed studies, 20 that met the eligibility criteria were included.
The pooled prevalence of occupational injury in Africa was 57% (95% CI: 48, 67). Totally,
62% (95% CI: 44, 77), 57% (95% CI: 38, 76), and 51% (95% CI: 32, 69) of injuries were
identified in the manufacturing, construction, and mining sites, respectively, based on the
subgroup analysis.

Conclusions: The rate of occupation-related injuries is dramatically increasing. Such
injury is one of the immense concerns for workers' health and safety in Africa. Hence, the
stakeholders should carry out rigorous law enforcement to ensure compliance with health
and safety measures.
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Introduction

Any personal injury, iliness, or death resulting from
accident
significant global burden is occupational injury [1,
2]. Such injuries at work pose a significant public

an occupational

health issue and lead

economic

implications.
represents a large portion of the global injury

burden, accounting for almost 30% of all medically
treated injuries to adults aged 18 to 64 years [3].

Globally, occupational injury contributed to over
2.78 million deaths and 374 million non-fatal
injuries in 2017 [4, 5]. Besides, it is estimated that
the number of non-fatal workplace injuries is
considerably rising (started from 2010) [6]. World
Health Organization (WHO) recently has reported

that constitutes a

and
injury

to severe social
Workplace
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that 20%-50% of industrial workers worldwide are
exposed to various occupational hazards. This
figure is likely to be higher in developing counties
[7]. Moreover, in 2018, the finding in the U.S
showed that 5,250 workers died from work-related
accidents. In 2019, non-fatal workplace accidents
among the private sector workers were 2.8 cases
per 100 full-time equivalent employees with eight
median days away from work [8].

In developing countries, where manufacturing is
mainly concentrated, health and safety regulation
is not well enforced; thus, the burden of workplace
injuries is incredibly high [9, 10]. African countries
are among developing countries  where
occupational injuries are more serious [11, 12].
Evidence from the Ghana gold mining industry
alone revealed that the occupational injury burden
from 2015 to 2016 was 26% [13]. Evidence from
Zambia's largest copper mining industry showed
that over 165 workers were sustained occupational
injuries [14]. In Congo, the prevalence of
occupational injury was 24% [15]. Another finding
from Tanzania indicated that the prevalence of
occupational injury was 58.5% [16].

Moreover, studies from Ethiopia reported
inconsistent magnitude of occupational injuries.
For example, one study showed that about 1,356
working days were lost, and 35% of workers were
absent from work for 15 to 30 days due to injuries
[17]. Another study from the southwest region of
Ethiopia showed the prevalence of occupational
injury to be 45.2% [18]. Similarly, evidence from
the northern part of Ethiopia indicated the
prevalence of occupational injury to be 58.2% [19].
Besides, findings in Addis Ababa showed the
prevalence of occupational injury among workers
in manufacturing industries to be 91% [20].

In conclusion, the occupation-related morbidity and
mortality rate is becoming a substantial public
health concern for many industrial workers
worldwide, as reported by the International Labor
Organization. Despite the volume of existing
literature on the prevalence of occupation-related
injuries in Africa, it is fragmented across a broader
spectrum and difficult to quickly understand the
average magnitude. For instance, findings have
shown a range from 9.7% to 97.5% in Ethiopia [21,
22], 19.2% to 98.1% in Kenya [23], 39.25 to 69%
in Nigeria [24, 25], 23.7% to 72.2% in Congo [15,
26], and 35.6% to 86.3% in Rwanda [27]. Besides,
there is a lack of empirical shreds of evidence on
the regional pooled estimate of occupation-related
injuries among workers in Africa's construction,
manufacturing, and mining industries. Therefore,
understanding the pooled prevalence of
occupational injury is paramount to design health

JOHE, Spring 2021; 10 (2)

and safety strategies to reduce such injuries and
associated economic costs.

According to the present study, although much has
been written on work-related injuries among
workers in the construction industry, limited studies
have attempted to pool the extent of such injuries
in other occupational groups (mining and
manufacturing sugar industries). The present
review incorporates heterogeneous occupational
groups, thus appreciably advancing fundamental
understanding or knowledge in the area. In
addition, data from  prominent  sources
(occupational groups) were combined, providing
an opportunity to develop novel theoretical
perspectives.

Hence, the study aimed to develop the regional
pooled estimates of occupational-related injury
among workers in  Africa's  construction,
manufacturing, and mining industries and provide
the necessary information for the scientific
communities and policymakers who intervene in
the problem.

Materials and Methods

This systematic review and meta-analysis protocol
estimated the pooled prevalence of occupational
injury among workers in Africa's construction,
manufacturing, and mining industries. The whole
review project was conducted from 10/1/2020 to
10/2/2021. According to the latest United Nations
estimates (2021), the population of Africa is
1,361,684,609. The population density and the
total land area in Africa are 45 persons per km2
and 29, 648, 48 kmz2, respectively. Nigeria is the
most populous African country, with over 206
million inhabitants as of 2020 [28, 29].

The databases of Cochrane Library, Joanna Briggs
Institute (JBI), and PROSPERO were checked for
ongoing review projects related to the prevalence
of occupational injuries in Africa. Preferred
reporting items for systematic review and meta-
analysis (PRISMA-P 2015) guidelines were
followed to show accessed, screened, rejected,
and included articles systematically or as per
predesigned searching strategies.

The Cochrane Library, Joanna Briggs, SCOPUS,
PubMed, Science Direct, Cochrane Library, and
African  journals online  databases were
systematically searched from January 1/2010 to
February 10/2021 using the following keywords:
(prevalence) OR (epidemiology) OR (burden) OR
(magnitude) OR (distributions) AND (workplace
injuries) OR  (occupational accident) OR
(occupational illness) OR (work-related injury) OR
(work-related accidents) AND Africa. The key
terms were combined using Boolean operators like
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"OR" or "AND." The review was restricted to full
texts, free articles, and English language
publications. It was used in all fields and Mesh
words during the advanced PubMed search. The
first reviewer performed the initial search and
completed it on 10/02/2021. Then, the literature
was scanned for updates.

The review considered all primary studies
conducted in Africa on the prevalence of
occupational injury. It  incorporated an
observational study design published from a time
frame of 1/1/2010 up to 10/2/ 2021. In addition, the
study included both published and unpublished
studies in English. It also included studies with the
outcome of interest (occupational injury).

This review omitted primary studies not entirely
accessed during the searching process, as well as
those without a report on the outcome of interest
and with methodological problems. Besides,
studies with low quality as the pre-settled
parameters were also removed. The full-text
review was limited to studies that met the
requirements for inclusion.

Duplicates were removed, and database search
results merged using Endnote (version X8). A
modified version of the Newcastle-Ottawa quality
assessment scale was also adapted to assess the
methodological qualities of the included studies
[30]. The three authors (MB, MA, and AM)
independently evaluated the quality of included
research articles. Disagreements were solved by
discussion among the reviewers. Primary studies
that scored =7 out of 10 were considered as high
quality, thus being included in the final meta-
analysis.

Data were extracted using a data extraction tool
adapted from a meta-analysis of statistics
assessment and review instruments. The
corresponding author of the original research was
contacted for incomplete or ambiguous information
or to clarify method details as needed. First, the
titte and abstract of the paper were critically
reviewed; duplicated data and articles whose titles
were irrelevant to the study were excluded. Then,
full documents of the papers were read and
reread. The abstracts were extracted. Data were
defined and extracted by MB and double-checked
by a second reviewer. Also, two authors (MB and
MA) independently extracted all the required data.
The outcome of interest (prevalence) data
extraction format consisted of the first author's
name, publication year, study location, analysis
design, sample size, number of participants with
the outcome (case), a sub-region of the study, site
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of injury, scale or scope of the industry, and
response rate.

The PROSPERO registration number
(CRD42021230787) was obtained. The study
reported the prevalence of occupational injury as a
percentage or as the number of cases (n)/total
number of participants in the sample (N).
Therefore, the prevalence rate was determined by
dividing the number of individuals injured by the
total number of participants in the study (sample
size) multiplied by 100.

The necessary data were extracted from each
article using the Microsoft Excel spreadsheet to
estimate the pooled prevalence. Then, the analysis
was conducted using STATA 14 version software.
First, the pooled prevalence of occupational injury
was computed with Metaprop on Stata command
and presented in a forest plot with a corresponding
95% confidence interval.

Next, publication bias was checked by funnel plot
(subjectively), as well as Begg's and Egger's tests
(objectively). The study used a cutoff point of a p-
value of less than 0.05 for Begg's and Egger's
tests to declare the existence of publication bias.
Then, the Galbraith and forest plots were used to
visualize the presence of heterogeneity. Further,
Higgins I-Squared (12) and Cochran's Q statistic
were applied objectively to figure out the
heterogeneity. Finally, the I-square statistics used
a cutoff point of 50% to declare significant
heterogeneity.

A random-effect model that accounts within and
between-study variability was used to estimate the
pooled effect size. The results were presented via
forest plot with the corresponding odds ratio and
95% confidence intervals. Also, the prevalence
rate, the prevalence logarithm, and the standard
error (SE) of the prevalence logarithm were
computed. An output in meta-analyses was
double-checked for internal consistency by the
same person.

Results

A total of 603 papers were accessed from PubMed
databases, SCOPUS, Science direct, and other
sources. Among them, 326 studies were rejected
due to duplication. After reading the title and the
abstract, 48 studies were omitted since they did
not align with this review's purpose and had a
methodological deficit. Sixty studies were screened
for full-text review, 20 of which were included for
the systematic review and meta-analysis. The
detailed steps of the screening process are shown
in the study selection PRISMA flow map (Fig. 1).
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Articles identified through electronic
databases searching (N=603)

PubMed (n=488)
Science direct (n=4)
Scopus (15)

Other sources (n=96)

Records excluded due to

v

* duplication (n=326)
Records after duplication 5
removed (n=277) e
1 .| Articles excluded after reading
v | title (n=217)
Records screened (n=60) 7
1 >“ Articles excluded after reading
* ‘ abstract (n=31)
Full text articles assessed for 2
eligibility (n=29) | Full —text articles excluded with
1 > reasons (n=9)
* e Unclear measurements of
Studies included in the final ‘ the outcome of interest

meta-analysis (n=20)

Fig. 1. PRISMA 2009 Flow diagram for identification and selection of articles to be included in the review on the
prevalence of occupational injury among workers in the industry in Africa, 2021 (n=20)

The review included original studies with a total studies, 13 were obtained from East African
sample size of 10,155. About 17 of the 20 countries [31, 32, 36-43, 45, 46, 52]. Finally, the
reviewed studies were cross-sectional [31-53]. guality score of the studies ranged from 7 to 9 out
Concerning the geographical distribution of the of 10 points (Table 1).

Table 1. Overview of included studies in the systematic review and meta-analysis of the prevalence of occupational
injury among workers in the industry in Africa, 2021 (n=20)

First author/ Year Country Sar_nple Event . Ke_zy Site of injury _Scale of  Quality
size findings industry  score
Eric et al., 2017 Ghana 635 368 57.95% Construction Large 7
Chipo etal., 2015 Zimbabwe 312 156 50% Mining Large 7
Serole et al., 2016 South Africa 250 204 81.6% Construction Large 7
Daniel etal., 2017 Ethiopia 449 165 36.74%  Manufacturing Large 7
Yitagesu et al., 2014 Ethiopia 829 489 58.98%  Manufacturing Large 8
Gebrekiros et al., 2015 Ethiopia 433 314 72.51%  Manufacturing Large 9
Edward et al., 2015 Rwanda 220 190 86.3% Manufacturing Large 8
Patrick et al., 2018 Ghana 389 218 56.04% Construction Medium 8
Nagasa et al., 2019 Ethiopia 574 432 75.26%  Manufacturing  Medium 9
Richard et al., 2013 Zambia 500 213 42.6% Manufacturing  Medium 9
Kunar et.al 2010 South Africa 170 85 50% Mining Large 8
Eshetie et al., 2020 Ethiopia 446 399 89.46%  Manufacturing Large 8
Hanna et al., 2017 Ethiopia 809 683 84.42% Construction Medium 9
Getnet et al., 2015 Ethiopia 983 336 34.18%  Manufacturing Medium 7
Getachew et al., 2017 Ethiopia 594 278 46.8% Construction Large 9
Myriam et al., 2013 Congo 180 130 72.2% Manufacturing  Medium 8
Christophere et al., 2015 Nigeria 1200 471 39.25% Construction Medium 7
Immaculate et al., 2019 Uganda 343 206 60.05%  Manufacturing  Medium 7
Michael etal., 2020 Kenya 384 74 19.27% Mining Medium 7
Arthur et al., 2015 Uganda 319 103 32.2% Manufacturing Large 8
In this review, the pooled prevalence of was 57% (95% CI: 48, 67), as shown in the forest
occupational injury among workers in African's plot (Fig. 2).

construction, manufacturing, and mining industries
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%o
Study ES (95% CT) Weight
Eric et.al (2017) - 0.58 (0.54, 0.62) 5.01
Chipo et.al (2015) - 0.50 (0.44, 0.56) 497
Serole Irene et.al (2016) ;- 082 (076, 0.86) 4. 99
Daniel et.al (2017) - 037(0.32,041) 5.00
Yitagesu et.al (2015) - 0.59 (0.56, 0.62) 5.02
Gebrekiros et.al (2015) | - 073 (068, 077) 5.01
Edward et.al (2015) | * 086(0.81,090) 5.00
Patrick et.al (2018) - 0.56 (0.51,0.61) 499
Nagasa et.al (2019) Lo 0.75(0.72,0.79) 502
Richard et.al (2013) - | 0.43 (0.38,047)  5.00
Kunar et.al (2010) - 0.50(0.43,0.57) 4.91
Eshetie et.al (2020) ' % 089(0.86,092) 503
Hanna et.al (2017) ' « (084 (082 087) 504
Getnet et al (2015) - 034(031,037) 503
Getachew et.al (2017) - 047 (043, 0.51) 501
Myriam et.al (2015) L - 0.72 (0.65,0.78) 494
Christophere et.al (2015) - 039(037,042) 5.03
Immaculate et .al (2019) - 0.60 (055, 0.65) 4 98
Michael et.al (2Z020) » 0.19(0.16, 0.24) 5.01
Arthur etal (2019) - | 0.32(0.27,0.38) 498
Overall (I"2 = 99.20%, p = 0.00) < 0.57 (0.48, 0.67)  100.00
T T ! T T
25 5 75 1

Fig. 2. Forest plot of the pooled prevalence of occupational injury among workers in the construction, manufacturing, and
mining industries in Africa, 2021 (n=20)

In this systematic review and meta-analysis, the
studies' effect sizes were normally distributed
around the center of a funnel plot. Each study's

scatter plot was clustered near zero, suggesting no
publication bias (Fig. 3).
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Fig. 3. Funnel plot with 95% confidence limits of the prevalence of occupational injury among workers in construction,
manufacturing, and mining industries in Africa, 2021 (n=20)

The publication bias was objectively assessed
using Begg's and Egger's tests to rule out no

small-study effects. The estimated bias coefficient
(intercept) was 0.13 with a standard error of 0.18,
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giving a p-value of 0.46. Furthermore, using
Egger's regression test with a p-value of 0.46
provided strong evidence for the absence of small-
study effects (no publication bias). Lastly, with a p-
value > 0.05, there was no statistical evidence of
publication bias using the Begg's test for

estimating the prevalence of occupational injury
among workers in the construction, manufacturing,
and mining industry in Africa ((p = 0.23) and (p =
0.46) for Begg's test and Egger's test, respectively)
(Fig. 4).

Begg's Test
adj. Kendall's Score (P-Q) = -38
Std. Dev. of Score = 30.82
Number of Studies = 20
z = ~-1.23
Pr > |z| = 0.218
z = 1.20 (continuity corrected)
Pr > |z|] = 0.230 (continuity corrected)
Egger's Test
Std_Eff Coef. Std. Err. P>|t| [95% Conf. Interval]

slope 4.324496  .3488954 12.39
bias -.1392823  .1859408 -0.75

0.000 3.591494 5.057499
0.463 -.5299295 .2513648

Fig. 4. Begg's and Egger's tests to detect publication bias in studies included for estimating the pooled prevalence of
occupational injury among workers in industries in Africa, 2021 (nh=20)

Considerable heterogeneity was identified across
20 included studies in the current systematic
review and meta-analysis. Thus, a subgroup
analysis was conducted through stratification using
the variables such as the type of industry, the
scale (size) of the industry, and the sub-region of
study to figure out the sources of heterogeneity.

Studhy e

Constroction it

T
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Fandom Subtotal $
1
Mining site H
Chipo =t.al 2015 -
Sarpla Irena of.al 2016 -
Richend =t.al 2013 -
Fluner et.al 2010 -
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Fined Svubtots]l (J42 = 02 81%, p = 0.00) I:
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1

According to the results, the prevalence of
occupational injury was higher in some groups;
however, it did not significantly vary in studies
conducted in manufacturing sites (62% (95% CI:
44, 77) and construction sites (57% (95% CI: 38,
76)) as compared with their counterpart (Fig. 5).

%
Waight
ES (5% CI) (Fizad)
0.58 (0.54, 0.62) 14.68
0.56 (0.51, 0.61) 280
0.84 (0.8, 0.8T) 34.65
0.47 (0.43, 0.51) 13.44
0.39 (0.37, 0.42) 28.34
0.60 (0.58, 0.62) 100.00
0.57 (0.38, 0.76)
0.50 (0.44, 0.56) 13.00
0.82 (0.76, 0.86) 17.46
0.43 (0.38, 0.47) 21.44
0.50 (0.43, 0.5T) 7.13
0.60 (0.55, 0.65) 14.00
0.19 {0.16, 0.24) 25.88
0.47 (0.45, 0.458) 100.00
0.51 (0.32, 0.65)
0.37 (0.32, 0.41) 8.07
0.50 (0.56, 0.62) 14.31
0.73 (0.68, 0.7 o.08
0.86 (0.81, 0.50) 7.80
0.75 (0.7Z, 0.78) 12.88
0.89 (0.86, 0.92) 12.76
0.34 (0.31, 03T 18.25
0.72 (0.65, 0.78) 3.75
0.32 {0.27, 0.38) .10
0.63 (0.62, 0.64) 100.00

0.62 (0.47, 0.7

0.59 (0.58, 0.60)
0.50 (0.58, 0.60)

I I
1 1

I
10

Fig. 5. Subgroup analysis of the pooled prevalence of occupational injury by the injury site among workers in
construction, manufacturing, and mining industries in Africa, 2021 (n=20)
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The review performed subgroup analysis based on
the size of the industry. The highest prevalence of
occupational injury was reported in studies
conducted in the large-scale industry (60% (95%

Cl: 48, 72)); however, there was no statistically
significant variation between large and medium
scale industries (Fig. 6).

Y

Weight

Study Year ES (93% CI) (Fized)
Larpe zcale \
Eric et.al 2017 - (.58 (0.54, 0.62) 10.78
Chipo et.al 2015 . 050 (044, 0.56) 5.16
Serole Irene et al 2016 |- 0.82(0.76,086) 680
Daniel et.al 2017 Lz 037 (0.32,041) 1.99
Yitageszu at.al 2013 . 059 (056, 0.62) 14.18
Gebrekires et.al 2013 - 073 (0068, 07T 8.99
Edward et.al 2013 . (.86 (051, 0.90) .73
Kunar et.al 2010 . 050 (043,057 281
Echetie et.al 2020 . 0.89 (0.86, 0.92) 19.57
Getachew et.al 2017 - 047 043,051y  9.87
Arthur et.al 2019 - 0320027038 604
Fixed Subtotal (I"2 =98.87%, p=0.00) H 064 (0063, 0.66) JLE ALY
Eandom Subtotal {; 060 (048, 0.72)

1
Medium scale |
Patrick et.al 2018 . 056 (0.51, 0.61) 5.84
MNagasa et.al 2019 - 075 00.72,0.79) 11.39
Richard et.al 2013 . 043 (038,047 1.56
Hanna et.al 2017 . 0840082, 087 2274
Getnet et.al 2013 . 034 (031,037 16.15
Mwriam et.al 2013 - 07200065, 0.78) 332
Christophere et.al 2013 - 039 (037, 0.42) 18.60
Immaculate et.al 2019 * 060 (0535, 0.63) 5.28
MMichael et.al 2020 . 019(0.16,024) o012
Fixed Subtotal (I"2 = 99.41%, p=0.00) 0.54 (0,53, 0.56) 1000

Random Subtotal 0.54 (038, 0.69)
Heterogeneity between groups: p = 0.000
Fixed Owverall (I°2 = 99.20%, p = 0.00); 0.59 (058, 0.60)

Random Orrerall

0.59 (0.58, 0.60)

Fig. 6. Subgroup analysis of the prevalence of occupational injury by the industry scale among workers in construction,
manufacturing, and mining industries in Africa, 2021 (n = 20)

A subgroup analysis was conducted based on the
sub-region of Africa. The highest prevalence of
occupational injury in studies done in the western-

southern and eastern parts of Africa was 59%
(95% CI: 58, 60) and 56% (95% CI: 44, 69),
respectively (Fig. 7).
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¥

Weight

Study Tear ES(95% CD) (Fired)
Western-zouthrn Africa |
Eric et.al 2017 - 0.58 (0.54, 0.62) 2091
Serole Irene et.al 2016 . 0.82 (0.76, 0.86) 1336
Patrick et.al 2018 . 0.56 (0.51, 0.61) 12.67
Kunar et.al 2010 L] 0.50 0043, 0.57) 346
Dfyriam et.al 2015 - 0.72 (0,65, 0.78) 720
Christopherz et.al 2013 - 0390037, 0.42) 4039
Fixed Subtotal (I"2 =08.16%, p = 0.00) i 0.54 (052, 0.56) 100.00
Eandom Subtotal {} 0.59 (0.46, 0.73)

1
Eastern Africa |
Chipo et.al 2013 . 0.50 (0.44, 0.56) 322
Daniel =t.al 2017 . 0370032, 0.41) 4938
Titageszu et.al 2015 - 0.59 (0.56, 0.62) 884
Gebrekiros et.al 20135 s 0.73 (0.68, 0.77) 3.60
Edward et.al 2015 . 0.86 (0.81, 0.90) 482
MNagasa et.al 2019 - 0.75 00,72, 0.79) 1.93
Richard et.al 2013 . 0.43 (0.38, 0.47) 327
Eshetie et.al 2020 l» 0.89 (0.86, 0.92) 1220
Hanna et.al 2017 . 0.84 (0.82, 0.87) 15.87
Getnet et.al 2013 L 0.34 (031,037 1127
Getachew et.al 2017 - 0.47 (043, 0.51) 6.15
Immaculate st.al 2019 # 0.60 (0.55, 0.63) 3.69
Michael et.al 2020 LI 0.19(0.16, 0.24) 637
Arthur et.al 2019 . 0320027, 0.38) 376
Fixed Subtotal (I°2 =99.36%, p=0.00) é 0.61 (0.60, 0.62) 100 0o
Random Subtotal 0.56 (0.44, 0.69)

1
Heterogeneity between groups: p = 0.000 |
Fixed Owverall (I°2 =90.20%, p = 0.00); I 0.59 (0.58, 0.60)
Eandom Owerall ! 0.539 (0.58, 0.60)

I

1

T T
1 1 10

Fig.7. Subgroup analysis of the prevalence of occupational injury by sub-region among workers in construction,
manufacturing, and mining industries in Africa, 2021 (n = 20)

Although the meta-regression for the 20 included heterogeneity in addition to subgroup analysis,
studies was performed to classify causes for there was no statistical significance (Fig. 8).

Meta-regression Number of chs = 20

REML estimate of between-study variance tau? = 0

% residual variation due to heterogeneity I-squared res = 0.00%

Proportion of between-study variance explained Adj R-squared = 4

Joint test for all covariates Model F(7,12) =  0.05

With Knapp-Hartung medification Proh > F = 0.9997

logodd Coef. Std. Err. t  Pxt| [95% Conf. Interval]

Largescale 5387726  1.628971 0.33 0.747  -3.010451  4.087997
Mediumscale .758252  1.665301 0.46 0.657  -2.870128  4.386632
WesternsouthrnAfrica 1645931 3.713575 0.04 0.965  -7.926591  B.255778
EasternAfrica | -.1789299 3.725499  -0.05 0.962  -B.296094  7.938234
Constructionsite 4033037  1.627945 0.25 0.809  -3.143685  3.950292
Miningsite .0165352  1.535899 0.01 0.992  -3.329901  3.362972
Manufacturingsite .296155  1.580198 0.19 0.854  -3.146801  3.730111
_cons 3.167438  4.532522 0.70 0.498  -6.708079  13.04295

Fig. 8. Meta-regression of included studies to estimate the pooled prevalence of occupational injury among workers in
construction, manufacturing, and mining industries in Africa, 2021 (n=20)
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In this study, a sensitivity analysis was performed studies) the pooled prevalence of occupational
to identify the effect of individual studies on the injury. Furthermore, the estimate was not away
pooled prevalence of occupational injury using the from each corresponding article either from its
random-effect model. The sensitivity analysis result lower or upper confidence intervals (Fig. 9).

showed that no single study influenced (no outlier

Meta-analysis estimates. given named study is omitted
| Lower CI Limit o Estimate | Upper CI Limit

Eric et.al

Chipo et.al
Serole Irene et.al
Daniel et.al

Gebrekiros et.al
Regina et.al
Patrick et.al
Nagasa et.al
Richard.et.al
Kunar et.al
Eshetie et.al
Hanna et.al
Getnet et.al
Getachew et.al
Myriam et.al
Christophere et.al

Immaculate et.:

Fig. 9. Sensitivity analysis indicating outlier studies of included articles to estimate the pooled prevalence of occupational
injury among workers in industries in Africa, 2021 (n=20)

The Galbraith plot shows the absence of variation between studies (Fig. 10).

Linear prediction

Fig. 10. Galbraith plot of the heterogeneity based on the meta-analysis
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Discussion

To design more adaptable policies and strategies
in occupational health and safety to the local
context, concrete evidence on the regional
estimate is essential. This evidence could
significantly address health and safety problems
more relevant to government, occupational health
and safety authorities, regulatory bodies, and
policymakers. The present systematic review and
meta-analysis indicate that considerable workers in
Africa's construction, manufacturing, and mining
industries experience occupational injury.

The present review's pooled prevalence rate of
occupation-related injuries is much higher than that
reported in different parts of the world. For
instance, it is higher than the rate reported in
Ethiopia [51-52], Korea [53], Mexico [54], Thailand
[55], China [56], Turkey [57], Iran [58], and
Malaysia [59]. Methodological variation in
estimating the outcome of interest and the injury
site (where the studies were done) may credit the
potential explanations for the above interpretation.
Moreover, most previous studies were performed
only on the construction work sites. However, the
present review has incorporated substantial work
sites. In addition, the possible disparity may also
rationalize the inadequate difference enforcement
of health and safety legislation. The other potential
explanation for this variation may be that
occupational injury occurs in developing countries
with insufficient safety measures. This review
implies that there are more likely minimal safety
audits, inadequate labor inspection, and limited
occupational surveillance systems in the region.
Therefore, governments, employers, and
regulatory bodies must pay special attention to law
enforcement of occupational health and safety
policies and programs to reduce the consequences
of injuries.

Moreover, the subgroup analysis of the present
study revealed the prevalence of occupational
injury to be varied across the site of injury, the
scale (size) of the industry, and the sub-region
where the studies were done. Based on the injury
site analysis, the prevalence of occupational injury
at the manufacturing site was higher compared to
the construction site; however, it was not
significantly different. Likewise, according to the
scale analysis, the high prevalence of occupational
injury was reported in the large-scale industry
relative to that of the medium-scale. The pooled
prevalence of work-related injuries in the present
study was in line with that found in Ethiopia [60],
Kenya [61], China [62], and Britain [63]; however, it
was higher than that reported in Belgium [64],
Botswana [65], Brazil [66], Ghana [67], Norway

JOHE, Spring 2021; 10 (2)

[68], Canada [69], and Turkey [70]. The possible
explanation for the above variations across the
countries may be related to the practices of health
and safety measures and workers' adherence to
safety protocol. The construction, manufacturing,
and mining industries are placed top of the list
according to workplace accidents, unsafe working
conditions, and dangerous acts that may raise
problems. Furthermore, inadequate compliance
with industrial hygiene programs and the nature of
the work, such as prolonged poor working
postures, manual handling of heavyweights, may
elevate the variation. Also, the industries are
frequently labor-intensive and usually employ a
semi-skilled or unskilled workforce with low
mechanization levels, raising occupational injury
variety in countries.

According to a subgroup analysis by sub-region of
African countries, relatively the highest prevalence
of occupational injury was reported in studies done
in the western and southern part of Africa. It
implies that the implementation of industrial
hygiene programs varies across African countries.
Therefore, the concerned body should consider the
construction, manufacturing, and mining work site's
health and safety condition to minimize the burden
of occupational injury and its associated economic
costs.

According to the present review, the costs of an
occupational injury can be observed when the
resulting product is not successful and sustainable.
The nature of workers 'exposure to occupational
hazards depends on the type of work being carried
out and adherence to the work's safety protocols.
Small workers' safety coverage, significant
underreporting of workplace injury, disorganized
documentation, and inadequate documentation of
all data system forms are the key factors
contributing to underestimating occupational injury-
related illness and deaths [71, 72. Based on the
current review result, there is a lack of a robust
national surveillance and notification framework for
occupational injury in Africa. This implies that the
number of work-related injuries seems to be
underreported. As a result, underreporting of
workplace injuries limits the ability to present
occupational health problems. It influences both
workers and cultures, as both involve
comprehensive study. ldentifying the causes of
underreporting occupational injuries in Africa must
create a new paradigm (programs, models, and
approaches).

The present review analyzed evidence from
primary studies in Africa in compliance with
PRISMA P-2015 guidelines. One of this review's
strengths was that it covered a large geographic

122



Pooled Prevalence of Occupational Injury

region. Our search was conducted in close
collaboration with a specialist research librarian,
with three experienced researchers screening and
extracting data using a standardized extraction
form. In the selection process, the inter-rater
agreement between reviewers was statistically
evaluated. Furthermore, this systematic analysis
and meta-analyses were the first of their workplace
injuries in African countries.

This review, like other systematic reviews and
meta-analyses, had its own set of limitations. For
instance, most of the studies included were cross-
sectional. Furthermore, the researches conducted
in small-scale industries were omitted. Also, the
heterogeneity of the studies made it difficult to pool
information and deliver reliable proof. In addition,
many analyses only had a few reports, lowering
the intensity of the evidence. Finally, although
identifying articles published in languages other
than English were compatible, we only looked at
articles published in English.

We suggest future researches in occupational
health and safety issues consider appropriate and
multi-level approaches regarding the working
conditions in the construction, manufacturing, and
mining industries.

Conclusion

The degrees of occupation-related injuries are
incredibly elevating. Such injury is an immense
workers' health and safety concern in Africa's
construction, manufacturing, and mining industries.
This high pooled prevalence of occupational
injuries needs immediate action. Hence, the
stakeholders should carry out rigorous law
enforcement to ensure compliance with and
implementation of health and safety measures and
multifaceted methods to cover the action areas.

Acknowledgement

The authors thank the main authors for their
contribution to this review.

Conflict of interest: None declared.

References

1. Concha-Barrientos M, Nelson DI, Fingerhut M,
Driscoll T, Leigh J. The global burden due to
occupational injury. Am J Ind Med 2005;
48(6):470-81.

2. Taswell K, Windfield-Digby P. Occupational
injuries statistics from household surveys and
establishment surveys: An ILO manual on
methods. Geneva, Switzerland: International
Labour Organization; 2008.

JOHE, Spring 2021; 10 (2)

10.

11.

12.

13.

14.

15.

Smith GS, Wellman HM, Sorock GS, Warner M,
Courtney TK, Pransky GS, et al. Injuries at work
in the US adult population: contributions to the
total injury burden. Am J Public Health 2015:
95(7):1213-9.

International Labor Organization. Safety and
Health at Work. A vision for sustainable
Prevention. Paper presented at: The 20th World
Congress on Safety and Health at Work; 2014
Aug 24-27; Frankfurt, Germany.

International labor Organization. Safety and
health at work. Geneva, Switzerland:
International labor Organization; 2019.
Institution of Occupational Safety and Health.
Safety, Health and Wellbenig in the world of
work. Wigston, United Kingdom: Institution of
Occupational Safety and Health; 2017.

Meeting of the WHO Collaborating Centres in
Occupational Health (2nd: 1994: Beijing, China)
& World Health Organization. Office of
Occupational Health. (1995). Global strategy on
occupational health for all : the way to health at
work. Recommendation of the 2" Meeting of
the WHO Collaborating Centres in Occupational
Health, 11-14 October 1994, Beijing, China.
World Health Organization.

Bureau of Labor Statistics. Employer-reported
workplace injuries and illnesses. Washington,
D.C., United States: Bureau of Labor Statistics;
2019.

Takala J, Hamalainen P, Saarela KL, Yun LY,
Manickam K, Jin TW, et al. Global estimates of
the burden of injury and illness at work in 2012.
J Occup Environ Hyg 2014; 11(5):326-37.
Jukka P, Noora N. Takala J, Hamalainen P,
Nenonen N, Takahashi K, Chimed-Ochir O,
Rantanen J. Comparative Analysis of the
Burden of Injury and lliness at Work in Selected
Countries and Regions. Cent Eur J Occup
Environ Med 2017; 23(1-2):6-31.

Elgstrand K, Petersson NF. OSH for
Development: Occupational Safety and Health
for Development. Stockholm, Sweden: Royal
Institute of Technology; 2009.

Abbas Abbas R, Mohamad Zalat M, Salah
Eldeen Ghareeb N. Non-Fatal Occupational
Injuries and Safety Climate: A Cross-Sectional
Study of Construction Building Workers in Mit-
Ghamr City, Dakahlia Governorate, Egypt.
Open J Saf Sci Technol 2013; 3(4):69-79.
Nakua EK, Owusu-Dabo E, Newton S, Adofo K,
Otupiri E, Donkor P, et al. Occupational injury
burden among gold miners in Ghana. Int J Inj
Contr Saf Promot 2019; 26(4):329-35.

Michelo P, Bratveit M, Moen BE..Occupational
injuries and fatalities in copper mining in
Zambia. Occup Med (Lond) 2009; 59(3):191-4.
Kyambikwa CB, Mwanga JL, Mbarambara PM,
Mudimba ML. Prevalence of occupational
accidents and associated factors in the cement
factory of Katana in the Democratic Republic of
Congo. Arch Occup Dis Environ 2015;
76(6):579-84.

123


https://www.google.com/search?sxsrf=AOaemvLNbJlo3ngvaWxnj-DKsz4CHTBTaw:1634968613257&q=Geneva&stick=H4sIAAAAAAAAAOPgE-LQz9U3MC43LlKCsCwNjLS0spOt9POL0hPzMqsSSzLz81A4VhmpiSmFpYlFJalFxYtY2dxT81LLEnewMgIAsrXvYE4AAAA&sa=X&ved=2ahUKEwiqp6Xb7N_zAhUB2uAKHf9fCTsQmxMoAXoECGwQAw
https://www.google.com/search?client=firefox-b-d&sxsrf=AOaemvLhaxylaOkkkACDJtyBz2Ai08FGSA:1634969020750&q=Wigston&stick=H4sIAAAAAAAAAOPgE-LSz9U3MDIzyzA2VOIEsQ2rjE0NtLSyk63084vSE_MyqxJLMvPzUDhWGamJKYWliUUlqUXFi1jZwzPTi0vy83awMgIAB--Wq1IAAAA&sa=X&ved=2ahUKEwjw4cyd7t_zAhW9A2MBHbUnA6YQmxMoAXoECEgQAw
https://www.google.com/search?sxsrf=AOaemvIU3uadBUl1u7mGCSEeGCWR1LH24Q:1634968747345&q=Washington,+DC&stick=H4sIAAAAAAAAAOPgE-LQz9U3yMpOM1UCs4oyzLK1tLKTrfTzi9IT8zKrEksy8_NQOFYZqYkphaWJRSWpRcWLWPnCE4szMvPSS_LzdBRcnHewMgIAU1TY_VYAAAA&sa=X&ved=2ahUKEwixxJ2b7d_zAhUvAmMBHSP_DB4QmxMoAXoECD0QAw
https://www.google.com/search?sxsrf=AOaemvIU3uadBUl1u7mGCSEeGCWR1LH24Q:1634968747345&q=Washington,+DC&stick=H4sIAAAAAAAAAOPgE-LQz9U3yMpOM1UCs4oyzLK1tLKTrfTzi9IT8zKrEksy8_NQOFYZqYkphaWJRSWpRcWLWPnCE4szMvPSS_LzdBRcnHewMgIAU1TY_VYAAAA&sa=X&ved=2ahUKEwixxJ2b7d_zAhUvAmMBHSP_DB4QmxMoAXoECD0QAw
https://www.sciencedirect.com/science/article/abs/pii/S1775878515002118?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S1775878515002118?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S1775878515002118?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S1775878515002118?via%3Dihub#!
https://www.sciencedirect.com/science/journal/17758785

MB. Debela et al

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Abraham Z, Massawe E, Ntunaguzi D, Kahinga
A, Mawala S. Prevalence of Noise-Induced
Hearing Loss among Textile Industry Workers in
Dar es Salaam, Tanzania. Ann Glob Health
2019; 85(1):85.

Gebretsadik M, Kumie A, Gebremichael G.
Magnitude of occupational injury and associated
factors among factory workers in Ethiopia: The
case of Mugher Cement Factory. Afr J Health
Sci 2017; 9(12):318-31.

Meleko A, Alemayehu B, Henok A. Work
Related Injuries and Associated Factors among
Small Scale Industry Workers of Mizan-Aman
Town, Bench Maji Zone, Southwest Ethiopia.
Ethiop J Health Dev 2017; 31(3):208-15.

Berhe A, Yemane D, Gebresilassie A, Terefe
W, Ingale LT. Magnitude of Occupational
Injuries and Associated Factors among Small-
Scale Industry Workers in Mekelle City,
Northern Ethiopia. Occup Med Health Aff 2015;
3(3):197.

Berhanu F, Gebrehiwot M, Gizaw Z. Workplace
injury and associated factors among
construction workers in Gondar town, Northwest
Ethiopia. BMC Musculoskelet Disord 2019;
20(1):523.

Lette A, Kumbi M, Hussen A, Nuriye Sh.
Determinants of Occupational Injury among
Building Construction Employees in
Southeastern Ethiopia. Int J Trop Dis Health
2018; 34(4):1-11.

Kemei RK, Kaluli JW, Kabubo CK. Assessment
of Occupational Safety and Health in
Construction Sites in Nairobi County, Kenya.
Association of Engineers of Kenya 2016; 1-13.
Kisilu PM, Gatebe E, Msanzu JB. Prevalence of
Work-Related Musculoskeletal Disorders
among Housing Construction Workers in
Mombasa County, Kenya. Int J Adv Res 2017,
5(6):1674-84.

Osonuga A, Osonuga A, Onuorah J, Dacosta A.
Prevalence of Musculoskeletal Disorders
among Brewery Workers in South-west Nigeria.
Int J Med Res Health Sci 2019; 8(6):99-105.
Ekpenyong CE, Inyang UC. Associations
between worker characteristics, workplace
factors, and work-related musculoskeletal
disorders: a cross-sectional study of male
construction workers in Nigeria. Int J Occup Saf
Ergon 2014; 20(3):447-62.

Elenge M, Leveque A, De Brouwer C.
Occupational accidents in artisanal mining in
Katanga, D.R.C. Int J Occup Med Environ
Health 2013; 26(2):265-74.

Mbonigaba E. To assess the prevalence of
occupational health related risks and use of
safety measures among employees in bralirwa
processing industries in Rwanda. Occup Med
Health Aff 2015; 3(5):1-6.

Zinkina J, Korotayev A. Explosive Population
Growth in Tropical Africa: Crucial Omission in
Development Forecasts—Emerging Risks and
Way Out. World Futures 2014; 70(2):120-139.

JOHE, Spring 2021; 10 (2)

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

The World Bank. Fertility rate, total (births per
woman). Bretton Woods, New Hampshire,
United States: The World Bank; 2016.

Herzog R, Alvarez-Pasquin MJ, Diaz C, Del
Barrio JL, Estrada JM, Gil A. Are healthcare
workers’ intention to vaccinate related to their
knowledge, beliefs and attitudes? A systematic
review. BMC Public Health 2013; 13:154.
Berhan E, Pham D. Prevalence of occupational
accident; and injuries and their associated
factors in iron, steel and metal manufacturing
industries in Addis Ababa. Cogent Eng 2020;
7(1):1723311.

Chercos DH, Berhanu D.Work related injury
among Saudi Star Agro Industry workers in
Gambella region, Ethiopia; a cross-sectional
study. J Occup Med Toxicol 2017; 12:7.
Ekpenyong CE, Inyang UC. Associations
between worker characteristics, workplace
factors, and work-related musculoskeletal
disorders: a cross-sectional study of male
construction workers in Nigeria. Int J Occup Saf
Ergon 2014; 20(3):447-62.

Ephraim P. Factors Associated with
Occupational Injuries among Solid Waste
Collectors of Zoomlion Ghana Limited in the
Accra Metropolitan Assembly. [MSc thesis].
Accra, Greater Accra Region, Ghana: University
of Ghana; 2018.

Amissah J, Badu E, Agyei-Baffour P, Nakua EK,
Mensah |. Predisposing factors influencing
occupational injury among frontline building
construction workers in Ghana. BMC Res Notes
2019; 12(1):728.

Gebremichael G, Kumie A, Ajema D. The
Prevalence and Associated Factors of
Occupational Injury among Workers in Arba
Minch Textile Factory, Southern Ethiopia: A
Cross Sectional Study. Occup Med Health Affs
2015; 3(6):1000222.

Miruri G. Occupational Injuries and Associated
Factors among Building Construction Workers
in Bole Sub City, Addis Ababa, Ethiopia. [BSc
thesis]. Addis Ababa- Ethiopia: Addis Abeba
University; 2017.

Molla GA, Salgedo WB, Lemu YK. Prevalence
and determinants of work related injuries among
small and medium scale industry workers in
Bahir Dar Town, north west Ethiopia. Ann
Occup Envirin Med 2015; 27:12.

Mersha H, Mereta ST, Dube L. Prevalence of
occupational injuries and associated factors
among construction workers in Addis Ababa,
Ethiopia. J Public Health Epidemiol 2017;
9(1):1-8.

Atukunda |, Lusobya RC, Ali SH, Mukisa J, Otiti-
Sengeri J, Ateenyi-Agaba C. Prevalence,
pattern and factors associated with ocular
disorders in small-scale welders in Katwe,
Kampala. BMC Ophthalmol 2019; 19(1):145.
Kiconco A, Ruhinda N, Halage AA, Watya S,
Bazeyo W, Ssempebwa JC, et al. Determinants
of occupational injuries among building

124


http://www.journalijar.com/search-result/?author=Peninnah%20Muthoki%20Kisilu
http://www.journalijar.com/search-result/?author=%20Erastus%20Gatebe
http://www.journalijar.com/search-result/?author=Joseph%20B.%20Msanzu.
https://www.google.com/search?client=firefox-b-d&sxsrf=AOaemvKaIWbQGgTD3xg-niftUat49vU-xw:1634964690794&q=Bretton+Woods,+New+Hampshire&stick=H4sIAAAAAAAAAOPgE-LQz9U3sDTNS1HiBLGMLJLLC7VUs5Ot9POL0hPzMqsSSzLz81A4Vmn5pXkpqSmLWGWcilJLSvLzFMLz81OKdRT8UssVPBJzC4ozMotSd7AyAgAqzkrYYAAAAA&sa=X&ved=2ahUKEwitsfWM3t_zAhWUgf0HHfVqBskQmxMoAXoECFUQAw
https://www.google.com/search?client=firefox-b-d&sxsrf=AOaemvKaIWbQGgTD3xg-niftUat49vU-xw:1634964690794&q=Bretton+Woods,+New+Hampshire&stick=H4sIAAAAAAAAAOPgE-LQz9U3sDTNS1HiBLGMLJLLC7VUs5Ot9POL0hPzMqsSSzLz81A4Vmn5pXkpqSmLWGWcilJLSvLzFMLz81OKdRT8UssVPBJzC4ozMotSd7AyAgAqzkrYYAAAAA&sa=X&ved=2ahUKEwitsfWM3t_zAhWUgf0HHfVqBskQmxMoAXoECFUQAw

Pooled Prevalence of Occupational Injury

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

construction workers in Kampala City, Uganda.
BMC Public Health 2019; 19(1):1444.

Ajith MM, Ghosh AK, Jansz J. Risk Factors for
the Number of Sustained Injuries in Artisanal
and Small-Scale Mining Operation. Safe Health
Work 2020; 11(1):50-60.

Dida N, Darega J, Lemesa F, Kassim J,
Woldemichael B. Occupational Injury and Its
Correlated Factors among Small-Scale Industry
Workers in Towns of Bale Zone, Southeast
Ethiopia. J Environ Public Health 20109;
2019:4987974.

Kunda R, Frantz J, Karachi F. Prevalence and
ergonomic  risk factors of work-related
musculoskeletal injuries amongst underground
mine workers in Zambia. J Occup Health 2013;
55(33):211-7.

Yessuf Serkalem S, Moges Haimanot G,
Ahmed Ansha N. Determinants of occupational
injury in  Kombolcha textile factory, North-East
Ethiopia. Int J Occup Environ Med 2014,
5(2):84-93.

Habtu Y, Kumie A, Tefera W. Magnitude and
Factors of Occupational Injury among Workers
in Large Scale Metal Manufacturing Industries
in Ethiopia. Open Access Libr J 2014;
1(8):1101087

Chimamise C, Gombe NT, Tshimanga M,
Chadambuka A, Shambira G, Chimusoro A.
Factors associated with severe occupational
injuries at mining company in Zimbabwe, 2010:
a cross-sectional study. Pan Afr Med J 2013;
14:5.

Ekpenyong CE, Inyang UC. Associations
between worker characteristics, workplace
factors, and work-related musculoskeletal
disorders: a cross-sectional study of male
construction workers in Nigeria.Int J Occup Saf
Ergon 2014; 20(3):447-62.

Legodi SI, Chelule PK. Occurrence of
occupational injuries at a railway construction
industry in Pretoria, South Africa. Pula 2016;
30(1):65-75.

Chimamise C, Gombe NT, Tshimanga M,
Chadambuka A, Shambira G, Chimusoro A.
Factors associated with severe occupational
injuries at mining company in Zimbabwe, 2010:
a cross-sectional study. Pan Afr Med J 2013;
14:5.

Gietaneh W, Simieneh MM, Alene M, Asemie
MA, Shitu D. Work related injury and its
disparity across selected occupations in
Ethiopia: systematic review and meta-
analysis.doi:10.21203/rs.3.rs-30759/v1
Alamneh YM, Wondifraw AZ, Negesse A,
Ketema DB, Akalu TY. The prevalence of
occupational injury and its associated factors in
ethiopia: a systematic review and meta-
analysis. J Occup Med Toxicol 2020; 15(14).doi:
10.1186/s12995-020-00265-0

Ahn J, Cho SS, Kim HR, Myong JP, Kang MY.
Comparison of work environment and

JOHE, Spring 2021; 10 (2)

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

occupational injury in direct and indirect
employment in Korea and Europe. Ann Occup
Environ Med 2019; 31:e24.

Carlos-Rivera F, Aguilar-Madrid G, Gomez-
Montenegro PA, Juarez-Pérez CA, Sanchez-
Roman FR, Durcudoy Montandon JE, et al.
Estimation of health-care costs for work-related
injuries in the Mexican Institute of Social
Security. Am J Ind Med 2009; 52(3):195-201.
Thepaksorn P, Pongpanich S. Occupational
injuries and illnesses and associated costs in
Thailand. Saf Health Work 2014; 5(2):66-72.
Yusof MZ, Nik Mahmod NAK, Rahman NAA,
Razali A, Samsuddin N, et al. Prevalence of
Occupational Diseases among Small and
Medium Industry Workers in Malaysia: A
Systematic Review. J Clin Health Sci 2019;
4(2):4-30.

Turkkan A, Pala K. Trends in occupational
injuries and fatality in Turkey. Int J Occup Saf
Ergon 2016; 21(4):457-62.

Parno A, Sayehmiri K, Parno M, Khandan M,
Poursadeghiyan M, Maghsoudipour M, et al.
The prevalence of occupational musculoskeletal
disorders in Iran: A meta-analysis study. Work
2017; 58(2):203-14.

Qamruddin AA, Nik Husain NR, Sidek MY,
Hanafi MH, Ripin ZM, Ali N. Prevalence of
hand-arm vibration syndrome among tyre shop
workers in Kelantan, Malaysia. J Occup Health
2019; 61(6):498-507.

Mekonnen TH, Abere G, Olkeba SW. Risk
Factors Associated with Upper Extremity
Musculoskeletal Disorders among Barbers in
Gondar Town, Northwest Ethiopia, 2018: A
Cross-Sectional Study. Pain Res Manag 2019;
2019:69847109.

Ngaruiya FW, Ogendi GM, Mokua MA.
Occupational Health Risks and Hazards among
the Fisherfolk in Kampi Samaki, Lake Baringo,
Kenya. Environ Health Insights 2019;
13:1178630219881463.

Cui Y, Tian SS, Qiao N, Wang C, Wang T,
Huang JJ, et al. Associations of Individual-
Related and Job-Related Risk Factors with
Nonfatal Occupational Injury in the Coal
Workers of Shanxi Province: A Cross-Sectional
Study. PloS One 2015; 10(7):e0134367.

Health and Safety Exicutive. Costs to Great
Britain of workplace injuries and new cases of
work-related Il Health-2018/19.  Bootle,
Merseyside, England: Health and Safety
Exicutive; 2019.

Alali H, Braeckman L, Van Hecke T, Abdel
Wahab M. Shift Work and Occupational
Accident Absence in Belgium: Findings from the
Sixth European Working Condition Survey. Int J
Environ Res Public Health 2018; 15(9):1811.
Loewenson R. Assessment of the health impact
of occupational risk in Africa: current situation
and methodological issues. Epidemiology 1999;
10(5):632-9.

125


https://www.scirp.org/journal/articles.aspx?searchcode=Yitagesu++Habtu&searchfield=authors&page=1
https://www.scirp.org/journal/articles.aspx?searchcode=Abera++Kumie&searchfield=authors&page=1
https://www.scirp.org/journal/articles.aspx?searchcode=Worku++Tefera&searchfield=authors&page=1
https://occup-med.biomedcentral.com/articles/10.1186/s12995-020-00265-0#auth-Daniel_Bekele-Ketema
https://occup-med.biomedcentral.com/articles/10.1186/s12995-020-00265-0#auth-Tadesse_Yirga-Akalu
https://www.google.com/search?client=firefox-b-d&sxsrf=AOaemvJn529Np-2KMS8NK3MG-_P59IVmDA:1634963275369&q=Bootle&stick=H4sIAAAAAAAAAONgVuLUz9U3MCzJKzJbxMrmlJ9fkpMKAGqi_MkWAAAA&sa=X&ved=2ahUKEwiSyv7p2N_zAhVWBmMBHeo2BwcQmxMoAXoECEAQAw
https://www.google.com/search?client=firefox-b-d&sxsrf=AOaemvJn529Np-2KMS8NK3MG-_P59IVmDA:1634963275369&q=Merseyside&stick=H4sIAAAAAAAAAONgVuLUz9U3MDQuMLVcxMrlm1pUnFpZnJmSCgCJMnGFGgAAAA&sa=X&ved=2ahUKEwiSyv7p2N_zAhVWBmMBHeo2BwcQmxMoAnoECEAQBA
https://www.google.com/search?client=firefox-b-d&sxsrf=AOaemvJn529Np-2KMS8NK3MG-_P59IVmDA:1634963275369&q=England&stick=H4sIAAAAAAAAAONgVuLQz9U3MMqqMFzEyu6al56TmJcCALMnJfIWAAAA&sa=X&ved=2ahUKEwiSyv7p2N_zAhVWBmMBHeo2BwcQmxMoA3oECEAQBQ

MB. Debela et al

66.

67.

68.

69.

Santana VS, Loomis D. Informal jobs and non-
fatal occupational injuries. Ann Occup Hyg
2004; 48(2)147-57.

Calys-Tagoe BN, Ovadije L, Clarke E, Basu N,
Robins T. Injury Profiles Associated with
Artisanal and Small-Scale Gold Mining in
Tarkwa, Ghana. Int J Environ Res Public Health
2015; 12(7):7922-37.

Bull N, Riise T, Moen BE. Work-related injuries
and occupational health and safety factors in
smaller enterprises--a prospective study. Occup
Med (Lond) 2002; 52(2):70-4.

Koehoorn M, Trask CM, Teschke K.
Recruitment for Occupational Research: Using
Injured Workers as the Point of Entry into

JOHE, Spring 2021; 10 (2)

70.

71.

72.

Workplaces. PLoS One 2013; 8(6):68354.
Serinken M, Turkguer I, Dagh B, Karcioglu O,
Zencir M, Uyanik E. Work-related injuries in
textile industry workers in Turkey. Ulus Travma
Acil Cerrahi Derg 2012; 18(1):31-6.

Wuellner SE, Bonauto DK. Exploring the
relationship between employer recordkeeping
and underreporting in the BLS Survey of
Occupational Injuries and llinesses. Am J Ind
Med 2014; 57(10):1133-43.

Leigh JP, Du J, McCurdy SA. An estimate of the
US government's undercount of nonfatal
occupational  injuries and illnesses in
agriculture. Ann Epidemiol 2014; 24(4):254-9.

126



