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Abstract

Background: Currently, work-related musculoskeletal disorders are a significant public health concern and are a leading cause
of disability-adjusted life years and reduced quality of life worldwide. In developing countries, including Ethiopia, as a result of
poor occupational health and safety practices and underreporting of the problems, work-related musculoskeletal disorders
have been increased, remaining less prioritized, and there is no adequate evidence on the prevalence of musculoskeletal
disorders. Thus, the current study aimed to determine and provide the overall prevalence of occupational-related upper and
lower extremity musculoskeletal pain among the working population of Ethiopia. Methods: The current study considered full-
text articles conducted in Ethiopia, written in English, and published from 2017 to 2020. Ten electronic databases: PubMed/
MEDLINE, Web of Science, SCOPUS, Google Scholar, MedNar, Embase, CINAHL, Cochrane Library, African Index Medicus,
and African Journals Online database were used to search the articles using a combination of Boolean logic operators (AND,
OR, and NOT), Medical Subject Headings, and main keywords. The quality assessment of the articles was performed using
the Joanna Briggs Institute Critical Appraisal tools to determine the relevance of the article to the current study. Results:
Of the 1377 articles identified from the included electronic databases, 12 studies were included in the systematic review
and meta-analysis. The study found that the pooled prevalence of occupational-related elbow pain, wrist/hand pain, knee/leg
pain, foot/ankle pain, and hip/thigh pain in the previous one year was 19.7% (95% Cl: 12.3, 30.1), 24.2% (95% CI: 17.4, 32.7),
25.0% (95% Cl: 18.5, 32.8), 20.2% (95% Cl: 12.8, 30.4), and 15.5% (95% ClI: 9.9, 23.4), respectively. Based on a subgroup
analysis, the last year’s pooled prevalence of occupational-related elbow, wrist/hand, knee/leg, foot/ankle, and hip/thigh pain
was increased to 33.7% [95% Cl: 31.9, 35.5], 29.7% [95% Cl: 28.2, 31.2], 31.5% [95% CI: 29.9, 33.2], 30.6% [95% CI: 29.0,
32.4], and 27.3% [95% Cl: 25.5, 29.2], respectively. Conclusion: Occupational-related musculoskeletal disorders continue to
have a potential impact on workers’ health and productivity. The current study found that the overall pooled prevalence
of occupational-related upper and lower extremity musculoskeletal disorders in the last year ranged from 15.5 to 33.7%.
Implementing occupational health and safety measures play an important role in preventing work-related musculoskeletal
disorders and other occupational hazards.
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Highlights About the Study

Known about this study:
e The issue of occupational health and safety is a major issue across the world.
e In developing countries, including Ethiopia, implementation of occupational health and safety is poor and needs to
be addressed.
e Until this study was conducted, there is no study that provide countrywide evidence on the occupational-related
upper and lower extremity musculoskeletal disorder/pain.
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New findings
lower extremity musculoskeletal disorders.
order/pain included various occupations.

Impact of the research on practice in the future:

e The current study examined and provided the countrywide pooled prevalence of occupational-related upper and

e This study provided the pooled prevalence of occupational-related upper and lower extremity musculoskeletal dis-

e Providing the current evidence on the prevalence of occupational-related upper and lower extremity musculoskeletal
disorder/pain in the work place is necessary to protect the health of the workers.

e Countrywide evidence on the prevalence of upper and lower extremity musculoskeletal disorders or pain is impor-
tant for the national or regional policy makers, occupation health and safety planners or health program planners and
other concerned organization to take an appropriate measures including training on occupational health and safety.

Background

Musculoskeletal disorder (MSD) is impairments of the body,
affecting various body parts, such as muscles, tendons, liga-
ments, joints, nerves, bones, and blood circulation system
which characterized by various symptoms such as pain, ache,
and discomfort."* Among these, occupational-related mus-
culoskeletal disorders, such as upper and lower extremity
pain have the most considerable health problems and causes
of health-related productivity loss and are critical in develop-
ing countries.*

Workers working in various occupation categories are at
high risk of exposure to occupational hazards and are often
very susceptible to various adverse health outcomes.’
Because workers exposure to work characteristics, such as
fixed or constrained body position, continual repetition of
movements, force concentration on small parts of the body,
pace of work that does not allow adequate recovery, vibra-
tion, and temperature lead to the developments of upper and
lower extremity disorder.®’

According to the global burden of disease report in 2016,
MSDs were among the leading causes of disability-adjusted
life years® with a high burden of economic costs, healthcare
service utilization, and social problems.”!® In developing
countries, occupational health and safety practices implemen-
tation are often disregarded and preventive measures are
poor.!" Various studies reported occupational-related lower
limb pain mostly related to physical exposures such as stand-
ing, lifting, repetitive movements, and awkward postures.>"?

Lower and upper musculoskeletal pain are the most com-
mon cause of disability-adjusted life lost (DALY).'3 Work-
related upper and lower extremity health conditions remain

less prioritized and empirically unrepresented in low-middle
income countries (LMICs), particularly in Ethiopia, due to
the focus on more pressing and life-threatening health issues
such as infectious diseases.'

The few studies have revealed the prevalence of upper
and lower extremity pain in Africa." Furthermore, several
factors such as socio-economic status, and other factors may
influence the prevalence of upper and lower extremity pain
in different countries.'>!® Therefore, preventing upper
extremity musculoskeletal disorders, injury, and disability
demand evidence-based approaches that help to identify and
implement more effective measures !’

Until this study was conducted, there was no study that
provides countrywide evidence on the overall pooled preva-
lence of occupational-related upper and lower extremity
musculoskeletal pain/disorder in Ethiopia, which can be
important for policymakers, health program managers, and
for a better understanding on this issue. Thus, this study
aimed to determine the pooled prevalence of occupational-
related upper and lower extremity musculoskeletal pain
among the working population of Ethiopia.

Methods

The study was conducted according to the Preferred
Reporting Items for the Systematic Reviews and Meta-
Analysis (PRISMA) protocol/gudlines.'®

Eligibility Criteria

The articles that met the following inclusion criteria were
included in the systematic review and meta-analysis.
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Inclusion Criteria

i. Population: Working population regardless of their
occupation categories.

ii. Exposure: Occupational exposure to upper and/or
lower extremity pain in the work environment or in
the workplace

iii. Outcome: Magnitude, prevalence, or rate of upper
and/or lower extremity pain in the previous one year.

iv. Study Design: Cross-sectional studies.

v. Study Area: Studies conducted in Ethiopia.

vi. Language: Full-text articles published in the English

vii. Publication Issue: Articles published in peer-
reviewed journals from 2017 to 2020.

Exclusion Criteria

Articles that did not report the prevalence of lower or upper
extremity musculoskeletal disorders or pain in the last year
(12 months), case series, qualitative studies, review articles,
reports, articles had a high risk of bias, and studies published
before 2017 were excluded from the study.

Information Sources and Search Strategy

The current study considered articles that reported the preva-
lence of upper and/or lower extremity pain in the last year and
published from 2017 to 2020. The search was focused on the
main keywords of the systematic review and meta-analysis,
including ergonomic hazards, lower extremity, disorders, mus-
culoskeletal, pain, occupational health, and upper extremity.

The articles were searched from ten electronic databases
(PubMed/MEDLINE, Web of Science, SCOPUS, Embase,
Google Scholar, CINAHL, MedNar, Cochrane Library,
African Index Medicus, and African Journals online data-
bases using Medical Subject Headings (MeSH), main key-
words, and Boolean logic operators (AND, OR, and NOT).

The following search terms were used by the authors
(DAM, YMD, YAA, AA and GDG) to search the articles:
(“Prevalence” OR “Magnitude) AND (“Occupational
related” OR “Work-related”) AND (“Musculoskeletal” OR
“Upper extremity” OR “Lower extremity” OR “Upper limb”
OR “Lower limb) AND (“Disorder” OR “Pain " OR “injury”)
AND (“Workers” OR “Working population” OR “Working
group”) AND (“Ethiopia”) (Supplementary material I).

The identified keywords and index terms were checked
across the included electronic databases. Finally, searching
the reference list of all identified articles was done for
articles difficult to find from the included databases. The last
search of the articles was done in December, 2020.

Study Selection

Phase [: Initially, the authors (DAM, YMD, YAA, AA, and
GDQG) searched articles from included electronic databases

and identified the gaps in occupational health and safety in
Ethiopia. After searching and reading the literatures, the
authors found inadequate evidence on nationwide musculo-
skeletal pain, particularly upper and lower extremity pain,
and decided to conduct this review.

Phase II: The authors (DAM, YMD, YAA, AA, and GDQG)
identified and agreed on the electronic databases included in
the review (PubMed/MEDLINE, Web of Science, SCOPUS,
Google Scholar, MedNar, CINAHL, Embase, Cochrane
Library, African Index Medicus, and African Journals Online
database) and searching strategies. Then, the authors revised,
discussed, and organized the searching strategy used for each
database.

Phase III: The search was conducted by the authors
(DAM, YMD, YAA, AA, and GDG) across the included
electronic databases independently. After searching was con-
ducted by each author, the authors collected the articles in
one folder and removed the duplicated articles using the
ENDNOTE software version X5 (Thomson Reuters, USA).

Phase IV: The authors (DAM, YMD, YAA, AA,
and GDG) screened the articles by applying the inclusion
criteria. Finally, the review included articles conducted in
Ethiopia, which reported the prevalence of upper and/or
lower extremity pain in the last year.

Quality Assessment

Each article was evaluated to confirm its relevance to the
study and to confirm the quality of the work. The selected
articles were subjected to a rigorous, independent appraisal
using standardized critical appraisal tools, the Joanna Briggs
Institute (JBI) Critical Appraisal tools for prevalence stud-
ies.!” These appraisal tools have the following nine evaluation
criteria: (1) appropriate sampling frame; (2) proper sampling
technique; (3) adequate sample size; (4) study subject and set-
ting description; (5) sufficient data analysis; (6) use of valid
methods for the identified conditions; (7) valid measurement
for all participants; (8) using appropriate statistical analysis,
and (9) adequate response rate. The reviewers (DAM, YMD,
YAA, AA, and GDQG) assessed the quality of the included
studies. Finally, the studies were categorized into three cate-
gories based on their risk of bias: low risk of bias (80% and
above score), moderate (60-80% score), and low quality
(<60% score) (Supplementary file IT). Disagreements made
among the authors were solved by discussion after repeating
the same procedure. Furthermore, the current study was con-
ducted using PRISMA protocol/guidelines.'®

Data Extraction

The authors (DAM, YMD, YAA, AA, and GDG) indepen-
dently extracted the data from the included articles. A pre-
defined Microsoft Excel 2016 form was used to extract the
required information from the included articles under the fol-
lowing headings: author; publication year; study region;
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study design; and primary outcomes (occupational-related
prevalence of upper extremity and/or lower extremity pain in
the last year).

Outcome Measures

The primary outcome of this systematic review and meta-
analysis is to determine the pooled prevalence of occupa-
tional-related upper and lower extremity pain among the
working population of Ethiopia in the last year. For those
studies that reported the frequency or proportion of upper
extremity and/or lower extremity pain without calculating
the prevalence or rate, the prevalence or rate was calculated
by dividing the frequency among those who had pain by the
total sample size multiplied by 100 or multiplying the ratio
of those with pain to the sample size.

Data Analysis and Statistical Procedures

The articles conducted on upper extremity and/or lower
extremity pain and reported quantitative outcomes were
included in the systematic review and meta-analysis. The
pooled prevalence of upper and lower extremity pain in the
previous year was done using Comprehensive Meta-Analysis
(CMA) version 3.0 statistical software. The random-effect
model and forest plot were used to estimate the pooled preva-
lence of upper and lower extremity pain among the working
population in Ethiopia. On the other hand, the publication bias
was assessed using visual funnel plots. A P-value of <.05 was
considered as evidence for publication bias in this study.

Cochran’s Q test (Q) and I Squared test (I?) statistics were
used to evaluate the heterogeneity of the included articles.
Heterogeneity was classified into low, medium, and high het-
erogeneity. Heterogeneity (I%) index of <25%, ranged from
25 to 75%, and >75% was considered as low, medium, and
high heterogeneity, respectively.2’ Furthermore, the variation
among the included articles was evaluated using graphical
and statistical tests. The subgroup analysis was conducted
based on the study population, publication year, and study
region where the study was conducted. The sub-groups were
selected to determine the heterogeneity or variation in pooled
prevalence among the included as well as to indicate the
group at risk or the trend.

The forest plot was used to evaluate the pooled preva-
lence of upper and lower extremity pain, which included
elbow, wrist/hand, knee/leg, foot/ankle, and hip/thigh pain.
Finally, the characteristics of the included articles were
described using text, tables, and graphs.

Results

Study Selection

A total of 1377 articles, editorials, and reports were searched
through electronic databases: Web of Science, SCOPUS,

PubMed/MEDLINE, Google Scholar, CINAHL, Embase,
Cochrane Library, African Index Medicus, African Journals
Online databases, and Science Direct. Following the search-
ing of articles, 435 duplicated articles were excluded.
Furthermore, 786 articles were excluded after initial screen-
ing and 65 articles excluded after full-text articles were
assessed for eligibility, of which 12 were articles included in
the systematic review and meta-analysis (Figure 1).

Characteristics of Included Studies

In the current study, a total of 5091 participants were included
in 12 articles conducted in Ethiopia, and published from
2017 to 2020%'-32: four (33.3%) articles?®?%31:32 conducted in
Oromia, three (25.0%) in Amhara,>>*>?7 two (16.67%) in
Tigray,”>?* two in SNNP (Southern Nations, Nationalities,
and Peoples),”** and one in Addis Ababa.** All included
studies were cross-sectional studies with a sample size rang-
ing from 264% to 755 study participants.

Among the included articles, 7(58.3%)?!:2226:283032 of the
included articles reported the one year prevalence of elbow,
wrist’/hand, knee/leg, foot/ankle, and hip/thigh pain. Two
articles”>? reported the prevalence of elbow and wrist/hand
pain alone, while another two articles?”*! reported the preva-
lence of knee/leg, foot/ankle, and hip/thigh pain only.

Furthermore, 6 (50.0%) of the included articles were pub-
lished in 2020,2!22283! followed by studies published in
2019%323:26 that accounted for 4 (33.3%) of the articles. Based
on JBI Critical Appraisal tool,' all included articles had a
low risk of bias. The occupational-related prevalence of
elbow, wrist/hand, knee/leg, foot/ankle and hip/thigh pain
ranged from 2.7%3 to 47.2%,%** 7.1%3? to 45.5%,2* 8.9%?%¢
to 46.9%,%* 6.1%%* to 52.45%,% and 3.3%% to 41.1%,%
respectively (Table 1).

Prevalence of Upper and Lower Extremity Pain

Prevalence of elbow pain. The pooled prevalence of occupa-
tional-related elbow pain in the previous year was 19.7%
with a 95% CI: 12.3, 30.1, and I? = 98.16% with a P-value of
<.001 (Figure 2).

Based on a subgroup analysis by the study population, the
lowest prevalence [2.7% (95% CI: 1.4, 5.3)] of elbow pain in
the last year was reported among nurses, whereas the highest
prevalence [47.2% (95% CI: 42.5, 52.0)] was reported
among hotel housekeepers and pedestrian back-loading
women. Based on the study population, the overall pooled
prevalence of occupational-related elbow pain in the previ-
ous year was 33.7% (95% CI: 31.9, 35.5) with a P-value <
.001] (Figure 3).

Based on the publication year, the lowest prevalence
[2.7%, (95% CI: 1.4, 5.3)] of elbow pain was reported by the
study published in 2018, whereas the highest prevalence
[42.7%, (95% CI: 42.5-52.0)] was reported by the study
published in 2017. The overall pooled prevalence of elbow
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Figure |. Study selection process of included articles for a systematic review and Meta-analysis, 2020.

pain was 39.5% (95% CI: 35.3-43.8) with a value of P-value
<.001 (Supplementary material III, Figure 1).

Based on the subgroup analysis of the prevalence of
elbow pain by region of the country where the studies were
conducted, the lowest prevalence [10.2% (95% CI: 1.2,
51.5)] of elbow pain was observed in Oromia Regional State,
whereas the highest prevalence [37.9%, (95% CI: 22.3—
56.4)] was reported in Amhara Regional state. The overall
pooled prevalence of elbow pain was 15.1% (95% CI: 13.1—
17.4)] (Supplementary material III, Figure 2).

Prevalence of wrist’/hand pain. The pooled prevalence of occu-
pational-related wrist and/or hand pain in the previous year
was 24.2% (95% CI: 17.4, 32.7): I* = 97.10% with P-value
< .001 (Figure 4).

Based on the subgroup analysis of the prevalence by the
study population, the lowest prevalence [7.1% (95% CI: 4.7,
10.6)] of occupational-related wrist and/or hand pain in the
previous year was reported among the nurses, whereas the

highest prevalence [45.5% (95% CI: 40.8, 50.3)] was
reported among hotel housekeepers.

After subgroup analysis was done based on the study pop-
ulation, the overall pooled prevalence of occupational-related
wrist and/or hand pain in the previous year was 29.7% (95%
CI: 28.2, 31.2, with a P-value < .001] (Figure 5).

Based on the publication year, the lowest prevalence
[7.0% (95% CI: 4.7, 10.6) with a P-value of <.001] of wrist/
hand pain was reported by the study published in 2018,
whereas the highest prevalence [37.6%, (95% CI: 32.2—
41.4)] was reported by the study published in 2017. The
overall pooled prevalence of wrist/hand pain was 28.3%
[(95% CI: 25.0-31.9) with a value of P-value<< .001]
(Supplementary material III, Figure 3).

Based on a subgroup analysis by the region of the country,
where the studies were conducted, the lowest prevalence
[13.2% (95% CI: 1.6, 59.4)] of wrist/hand pain was observed
in Amhara regional state, whereas the highest prevalence
[34.6%, (95% CI: 30.5, 39.1)] was reported among the
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Table 1. Overall Characteristics of Included Articles in the Systematic Review and Meta-Analysis, 2020.

Prevalence of Selected Upper and Lower
Extremity pain (%)

Publication ~ Study  Sample  Study Wrist/  Knee/ Foot/ Hip/

Author year year size design  Elbow  hand leg  ankle thigh Population  Region Reference

Tamene 2020 2019 344 Cross- 18.11 323 262 20. 152 Vehicle repair SNNP 2
et al sectional workers

Kibret 2020 2018 307 Cross- 18.2 15.3 16.0 II.1 10.4  Bank workers Tigray 2
et al sectional

Wami 2019 2017 422 Cross- 47.2 45.5 NA NA NA Hotel house Amhara 3
etal sectional keepers

Henok 2017 2016 422  Cross- 472 367 469 44 NA  Pedestrian BL SNNP 2
and sectional women
Bekele

Mekonnen 2019 2018 417 Cross- 293 324 NA NA NA Barbers Ambhara 2
et al sectional

Lette et al 2019 2017 410 Cross- 57 16.9 8.9 6.1 3.3 Construction Oromia 26

sectional workers
Mekonnen 2019 2017 429 Cross- NA NA 394 256 289 Barbers Ambhara 27
sectional

Mekonnen 2020 2019 652 Cross- 45.1 42.9 334 5245 41.1 Hairdressers Oromia 2
et al sectional

Melese 2020 2019 264 Cross- 14.0 17.0 12.5 9.5 3.8  Cleaners Tigray 2
et al sectional

Dagne 2020 20162017 755 Cross- 13.3 16.6 21.3 151 18.9  Bank workers Addis 30
et al sectional Ababa

Toleraand 2020 2018 368 Cross- NA NA 394 256 31.24 Beauty salon Oromia 3
Kabeto sectional workers

Regassa 2018 2015 301 Cross- 2.7 7.1 236 197 158  Nurses Oromia 32
et al sectional

40. BL, Back-Loading; SNNP, Southern Nations, Nationalities, and Peoples.

Study name

Tamene et al
Kibret et al
Wami et al.

Henok and Bekele
Mekonnen et al

Lette et al

Mekonnen et al

Melese et al
Dagne et al
Regassa et al

Statistics for each study

Event Lower

rate limit
0.181 0.144
0.182 0.143
0.472 0.425
0.472 0.425
0.293 0.251
0.057 0.038
0.451 0.413
0.140 0.103
0.133 0.111
0.027 0.014
0.197 0.123

Upper
limit
0.225
0.229
0.520
0.520
0.339
0.084
0.489
0.187
0.159
0.053
0.301

Z-Value p-Value

-10.777 0.000
-10.160 0.000
-1.150 0.250
-1.150 0.250
-8.187 0.000
-13.173 0.000
-2.498 0.012
-10.234 0.000
-17.492 0.000
-10.080 0.000
-4.896 0.000

Heterogeneity (I Squared) = 98.16; P-Value <0.0001
Random effect model

Event rate and 95% CI

-1.00  -0.50

]
u
To
0.00 05

0 1.00

Figure 2. Forest plot shows the pooled prevalence of occupational-related elbow pain in the previous one year, 2020.

studies conducted in SNNP. The overall pooled prevalence
of wrist/hand pain was 22.0% (95% CI: 20.1, 24.0) with a

P-value < .001 (Supplementary material I1I, Figure 4).

Prevalence of knee and/or leg pain. The pooled prevalence of
occupational-related knee and/or leg pain in the previous

year was 25.0% [95% CI: 18.5, 32.8]; I> = 96.54% with
P-value < .001 (Figure 6).

Based on the subgroup analysis of occupational-related
knee and/or leg pain, the prevalence in the previous year by

the study population, the lowest prevalence [8.9% (95% CI:
6.5, 12.1)] was reported among construction workers,
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Group by Study name Statistics for each study Event rate and 95% CI
Study population Event Lower Upper

rate limit limit Z-Value p-Value
Bank workers Kibret et al 0.182 0.143 0.229 -10.160  0.000
Bank workers Dagne et al 0.133  0.111 0.159 -17.492  0.000 ]
Bank workers 0.154 0.112 0.208 -9.185  0.000 ¢
Barbers Mekonnen etal 0.293 0.251 0.339 -8.187  0.000 |
Barbers 0.293 0.251 0.339 -8.187  0.000 ¢
Cleaners Melese et al 0.140 0.103 0.187 -10.234  0.000 [ ]
Cleaners 0.140 0.103 0.187 -10.234  0.000 ¢
Construction workers  Lette, et al 0.057 0.038 0.084 -13.173 0.000 .
Construction workers 0.057 0.038 0.084 -13.173  0.000 )
Hairdressers Mekonnen etal 0.451 0.413 0489 -2.498 0.012
Hairdressers 0451 0413 0489 -2.498 0.012 E
Hotel housekeepers Wami et al 0472 0425 0520 -1.150 0.250
Hotel housekeepers 0472 0425 0520 -1.150 0.250 4
Nurses Regassaetal  0.027 0.014 0.053 -10.080  0.000 [ ]
Nurses 0.027 0.014 0.053 -10.080  0.000 )
Pedestrian BL women Henok & Bekele 0.472 0.425 0.520 -1.150 0.250 .
Pedestrian BL women 0.472 0425 0.520 -1.150 0.250 4
Vehicle Repair Workers Tamene etal 0.181 0.144 0.225 -10.777 0.000 .
Vehicle Repair Workers 0.181 0.144 0.225 -10.777  0.000 ¢
Overall 0337 0.319 0.355 -16.568  0.000 )

-1.00 -0.50 0.00 0.50 1.00

Figure 3. Forest plot shows the subgroup analysis of pooled prevalence of occupational-related elbow pain in the previous one year

based on the study population, 2020.

Study name Statistics for each study Event rate and 95% CI

Event Lower Upper

rate limit limit Z-Value  p-Value

Tamene et al 0.323 0.276 0.374 -6.418 0.000 [ ]
Kibret et al 0.153 0.117 0.198  -10.794 0.000 | |
Wami et al. 0.455 0.408 0.503 -1.846 0.065 | ]
Henok and Bekele 0.367 0.322 0.414 -5.397 0.000 |
Mekonnen et al 0.324 0.281 0.370 -7.029 0.000 ||
Lette, et al 0.169 0.136 0.208  -12.086 0.000 ||
Mekonnen et al 0.429 0.391 0.467 -3.614 0.000 B
Melese et al 0.170 0.129 0.220 -9.678 0.000 | |
Dagne et al 0.166 0.141 0.194  -16.504 0.000 | ]
Regassa et al 0.071 0.047 0.106  -11.458 0.000 r

0.242 0.174 0.327 -5.347 0.000 &
Heterogeneity (I Squared) = 97.10; P-Value <0.0001 -1.00 -0.50 0.00 0.50 1.00
Random effect model

Figure 4. Forest plot shows the pooled prevalence of occupational-related wrist and/or hand pain in the previous one year, 2020.

whereas the highest prevalence [46.9% (95% CI: 42.2,51.7)]
was reported among pedestrian back-loading women.

Furthermore, after the subgroup analysis was done for
occupational-related knee and/or leg pain, based on the study
population, the pooled prevalence in the previous year was
31.5% (95% CI: 29.9, 33.2) (Figure 7).

Based on the publication year, the lowest prevalence
[20.2% (95% CI: 3.8, 61.9)] of knee/leg pain was reported by
the study published in 2019, whereas the highest prevalence
[46.9%, (95% CI: 42.2-51.7)] was reported by the study
published in 2017. The overall pooled prevalence of knee/leg
pain was 36.0% [95% CI: 32.8-39.4)] (Supplementary mate-
rial III, Figure 5).

Based on a subgroup analysis by regional state of the
country’s, where the studies were conducted, the lowest

prevalence [14.4% (95% CI: 11.3, 18.2)] of knee and/or leg
pain was observed in Tigray regional state, whereas the high-
est prevalence [39.4%, (95% CI: 34.9-44.1)] of knee/leg
pain was reported among the studies conducted in Amhara
Regional State. The overall pooled prevalence of knee and/or
leg pain was 25.7% (95% CI: 23.6-27.9) (Supplementary
material III, Figure 6).

Prevalence of foot and/or ankle pain. The pooled prevalence of
occupational-related foot and/or ankle pain in the previous
year was 20.2% (95% CI: 12.8, 30.4); I = 98.06%; P-value
< .001 (Figure 8).

Based on the subgroup analysis of occupational-
related foot and/or ankle pain prevalence in the previous
one year by the study population, the lowest prevalence
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Group by Study name Statistics for each study Event rate and 95% CI
Study population Event Lower Upper

rate limit limit Z-Value p-Value
Bank workers Kibret et al 0.153 0.117 0.198 -10.794  0.000 -
Bank workers Dagne et al 0.166 0.141 0.194 -16.504  0.000 |
Bank workers 0.162 0.141 0.186 -19.713  0.000 ‘
Barbers Mekonnen etal 0.324 0.281 0.370 -7.029  0.000 |
Barbers 0.324 0.281 0.370 -7.029  0.000 L 2
Cleaners Melese et al 0.170 0.129 0.220 -9.678  0.000 |
Cleaners 0.170 0.129 0.220 -9.678  0.000 ¢
Construction workers Lette et al 0.169 0.136 0.208 -12.086  0.000 |
Construction workers 0.169 0.136 0.208 -12.086  0.000 ¢
hairdressers Mekonnen et al 0.429 0.391 0.467 -3.614 0.000 | |
hairdressers 0.429 0.391 0.467 -3.614 0.000 ¢
Hotel housekeepers Wami et al 0.455 0.408 0.503 -1.846 0.065
Hotel housekeepers 0.455 0.408 0.503 -1.846 0.065
Nurses Regassaetal 0.071 0.047 0.106 -11.458  0.000 |
Nurses 0.071 0.047 0.106 -11.458  0.000 ¢
Pedestrian BL women  Henok & Bekele 0.367 0.322 0.414 -5.397  0.000 |
Pedestrian BL women 0.367 0.322 0.414 -5.397 0.000 ¢
Vehicle Repair Workers Tameneetal 0.323 0.276 0374 -6.418 0.000 |
Vehicle Repair Workers 0.323 0.276 0.374 -6.418 0.000 *
Overall 0.297 0.282 0.312 -24.206  0.000 '

-1.00 -0.50 0.00 0.50 1.00

Figure 5. Forest plot shows the subgroup analysis of pooled prevalence of occupational-related wrist and/or hand pain in the previous

one year based on the study population, 2020.

Study name Statistics for each study Event rate and 95% CI
Event Lower Upper
rate limit limit Z-Value p-Value
Tamene et al 0.262 0.218 0311 -8.446 0.000 ||
Kibret et al 0.160 0.123  0.205 -10.652 0.000 | |
Henok and Kebede 0.469 0422 0.517 -1.273 0.203
Lette, et al 0.089 0.065  0.121 -13.410 0.000 m T
Mekonnen 0.394 0.349  0.441 -4.357 0.000 | |
Mekonnen et al. 0.334 0299  0.371 -8.311 0.000 | |
Melese et al 0.125 0.090  0.171 -10.456 0.000 | |
Dagne et al 0.213 0.185  0.244 -14.703 0.000 ||
Tolera and Kabeto  0.394 0.345 0.445 -4.036 0.000 .
Regassa et al 0.236 0.191 0.287 -8.654 0.000 ]
0.250 0.185  0.328 -5.641 0.000 O
Heterogeneity (I Squared) = 96.54; P-Value <0.0001 1.00  -0.50 0.00 0.50 1.00
Random effect model

Figure 6. Forest plot shows the pooled prevalence of occupational-related knee and/or leg pain in the previous one year, 2020.

[6.1% (95% CI: 4.2, 8.9)] was reported among construction
workers, whereas the highest prevalence [52.5% (95% CI:
48.6, 56.3)] was reported among hairdressers.

After subgroup analysis was done based on the study pop-
ulation, the overall pooled prevalence of occupational-related
foot and/or ankle pain in the previous year was 30.6% (95%
CI: 29.0, 32.4) (Figure 9).

Based on the publication year, the lowest prevalence
[13.1% (95% CI: 2.9, 43.6)] of foot/ankle pain was
reported by the study published in 2019, whereas the high-
est prevalence [44.1%, (95% CI: 39.4-48.9)] was reported
by the study published in 2017. The overall pooled preva-
lence of foot/ankle pain after subgroup analysis was

34.4% (95% CI: 31.0-38.0) (Supplementary material III,
Figure 7).

Based on the regional state of the country’s, the lowest
prevalence [10.4% (95% CI: 8.1, 13.2)] of foot/ankle pain
was observed in Tigray regional state, whereas the highest
prevalence [30.9%, (95% CI: 12.7-57.8)] of foot/ankle pain
was reported among the studies conducted in Amhara
Regional State. The overall pooled prevalence of foot/ankle
pain, after subgroup analysis by region was 17.1% (95% CI:
15.4-19.0) (Supplementary material III, Figure 8).

Prevalence of hip and/or thigh pain. The overall pooled preva-
lence of occupational-related hip and/or thigh pain in the
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Group by Study name Statistics for each study Event rate and 95% CI
Study population Event Lower Upper

rate  limit limit Z-Value p-Value
Bank workers Kibret et al 0.160 0.123  0.205 -10.652 0.000 =
Bank workers Dagne et al 0.213  0.185 0.244 -14.703 0.000 |
Bank workers 0.189 0.142 0.246 -8.382 0.000
Barbers Mekonnen, 0.394 0349 0441 -4.357 0.000 |
Barbers 0.394 0349 0441 -4.357 0.000 . 4
Beauty Salon Workers Tolera and Kabeto 0.394  0.345 0.445 -4.036 0.000 ||
Beauty Salon Workers 0.394 0345 0445 -4.036 0.000 L 4
Cleaners Melese et al 0.125  0.090 0.171 -10.456 0.000 ||
Cleaners 0.125 0.090 0.171 -10.456 0.000 ¢
Construction workers Lette et al 0.089 0.065 0.121 -13.410 0.000 ||
Construction workers 0.089  0.065 0.121 -13.410 0.000 ¢
Hairdressers Mekonnen etal 0334  0.299 0.371 -8.311 0.000 ||
Hairdressers 0.334 0299 0371 -8.311 0.000 ¢
Nurses Regassa et al 0236 0.191 0.287 -8.654 0.000 ||
Nurses 0236 0.191 0.287 -8.654 0.000 <
Pedestrian BL women Henok and Bekele 0.469 0422 0.517 -1.273 0.203 !
Pedestrian BL women 0469 0422 0517 -1.273 0.203
Vehicle Repair Workers Tamene et al 0262 0218 0311 -8.446 0.000 ||
Vehicle Repair Workers 0.262 0218 0311 -8.446 0.000 2 2
Overall 0315 0.299 0.332 -19.882 0.000 )

-1.00 -0.50 0.00 0.50 1.00

Figure 7. Forest plot shows the subgroup analysis of pooled prevalence of occupational-related knee and/or leg pain in the previous

one year based on the study population, 2020.

Study name Statistics for each study Event rate and 95% CI
Event Lower Upper
rate limit limit Z-Value p-Value
Tamene et al 0.201 0.162  0.247 -10.258 0.000 ]
Kibret et al 0.111  0.080  0.151 -11.452 0.000 | ]
Henok and Bekele 0.441 0394 0489  -2.418 0.016 | |
Lette et al 0.061  0.042 0.089 -13.249 0.000 | ]
Mekonnen, 0256 0217 0299 -9.644 0.000 | ]
Mekonnen et al 0.525 0486 0.563 1.251 0.211 | |
Melese et al 0.095  0.065 0.137 -10.739 0.000 | ]
Dagne et al 0.151  0.127  0.178 -16.988 0.000 | |
Tolera and Kabeto 0.256  0.214 0303  -8.932 0.000 | ]
Regassa et al 0.197  0.156  0.246  -9.696 0.000 | ]
0202  0.128 0.304 -4.920 0.000 &
Heterogeneity (I Squared) = 98.06; P-Value <0.0001 -1.00 -0.50 0.00 0.50 1.00
Random effect model

Figure 8. Forest plot shows the pooled prevalence of occupational-related foot and/or ankle pain in the previous one year, 2020.

previous year was 15.5% with a 95% CI: 9.9, 23.4; I> =
92.7%; P-value < .001 (Figure 10).

Based on the subgroup analysis of occupational-related
hip and/or thigh pain prevalence in the previous year, the
lowest prevalence [3.3% (95% CI: 1.9, 5.5)] was reported
among construction workers, whereas the highest prevalence
[41.1% (95% CI: 37.4, 44.9)] was reported among hairdress-
ers. In general, after the subgroup analysis was done based
on the study population, the overall prevalence of occupa-
tional-related hip and/or thigh pain in the previous year was
27.3% (95% CI: 25.5, 29.2) (Figure 11).

Based on the publication year, the lowest prevalence
[10.7% (95% CI: 1.0, 57.5)] of hip/thigh pain was reported

among the studies published in 2019, whereas the highest
prevalence [17.1%, (95% CI: 9.9-28.0] was reported by the
study published in 2020. The overall pooled prevalence of
hip/thigh pain was 16.0% (95% CI: 12.6-20.0)
(Supplementary material III, Figure 9).

Based on the subgroup analysis by regional state of the
country’s, the lowest prevalence [6.5% (95% CI: 2.4, 16.7)]
of hip/thigh pain was observed in Tigray regional state,
whereas the highest prevalence [28.9%, (95% CI: 24.8—
33.4)] was reported by the studies conducted in Amhara
Regional State. The overall pooled prevalence of hip/
thigh pain was 21.0% (95% CI: 19-23.0) (Supplementary
material III, Figure 10).
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Group by Study name Statistics for each study Event rate and 95%
Study Population Event Lower Upper C1
rate limit limit Z-Value p-Value
Bank workers Kibret et al 0.111 0.080 0.151 -11.452  0.000 »
Bank workers Dagne et al 0.151 0.127 0.178 -16.988  0.000 u
Bank workers 0.133 0.099 0.178 -10.759 0.000 ‘
Barbers Mekonnen, 0.256 0.217 0299 -9.644 0.000 [ ]
Barbers 0.256 0217 0.299 -9.644  0.000 ¢
Beauty Salon Workers ~ Tolera and Kabeto 0.256 0.214 0.303 -8.932  0.000 |
Beauty Salon Workers 0.256 0.214 0.303 -8.932  0.000 ¢
Cleaners Meleseetal ~ 0.095 0.065 0.137 -10.739  0.000 |
Cleaners 0.095 0.065 0.137 -10.739  0.000 ¢
Construction workers Lette et al 0.061 0.042 0.089 -13.249  0.000 L
Construction workers 0.061 0.042 0.089 -13.249  0.000 ¢
Hairdressers Mekonnen etal  0.525 0486 0.563 1.251 0.211 !
Hairdressers 0.525 0.486 0.563 1.251 0.211
Nurses Regassaetal 0.197 0.156 0.246 -9.696  0.000 |
Nurses 0.197 0.156 0.246 -9.696  0.000 ¢
Pedestrian BL women ~ Henok and Bekele 0.441 0.394 0.489 -2.418 0.016 |
Pedestrian BL women 0.441 0394 0489 -2418 0.016 O
Vehicle Repair Workers Tameneetal 0.201 0.162 0.247 -10.258  0.000 |
Vehicle Repair Workers 0.201 0.162 0.247 -10.258  0.000 ¢
Overall 0.306  0.290 0.324 -20.037  0.000 '
-1.00 -0.50 0.00 0.50 1.00

Figure 9. Forest plot shows the subgroup analysis of pooled prevalence of occupational-related foot and/or ankle pain in the previous

one year based on the study population, 2020.

Study name

Random effect model

Statistics for each study

Heterogeneity (I Squared) = 97.2; P-Value <0.0001

Event Lower Upper
rate limit limit  Z-Value

Tamene et al 0.152 0.118 0.194 -11.447
Kibret et al 0.104 0.074 0.143  -11.518
Lette et al 0.033 0.019 0.055  -12.217
Mekonnen 0.289 0.248 0.334 -8.452
Mekonnen et al 0.411 0.374 0.449 -4.521
Melese et al 0.038 0.021 0.069  -10.039
Dagne et al 0.189 0.163 0219 -15.669
Tolera and Kabeto 0.312 0.267 0.362 -7.014
Regassa et al 0.158 0.121 0.204  -10.588

0.155 0.099 0.234 -6.495

Event rate and 95% CI

p-Value

0.000 | |

0.000 | |

0.000

0.000 | |

0.000 B

0.000

0.000 | |

0.000 | |

0.000 [ ]

0.000 3

-1.00 050  0.00 050  1.00

Figure 10. Forest plot shows the pooled prevalence of occupational-related hip and/or thigh pain in the previous one year, 2020.

Discussion

Currently, musculoskeletal disorders are among the main
occupational health challenges, exist in various occupa-
tions,>** and comprise one of the major public health
issues.® According to the International Labor Organization’s
(ILO) report, musculoskeletal disorders have been found to
be the second most common occupational disease.3%37

The current study found the one year pooled prevalence
of occupational-related elbow pain accounted for 19.7% that
was relatively in line with the finding of another study that
found 23.01% of elbow pain.’® However, after subgroup

analysis was done based on the study population, the pooled
prevalence was increased to 33.7%. The highest prevalence
of elbow pain (47.2%) was reported among hotel
housekeepers and pedestrian back-loading women, followed
by the prevalence among hairdressers (45.1%) and cleaners
(29.3%), respectively. The variation among the occupations
may be related to the scope of the study and the types of
population involved in the systematic review and
meta-analysis.

On the other hand, the current study found that the overall
pooled prevalence of wrist’/hand pain was 24.2%, which was
lower than the finding of another study that reported 38.79%
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Group by Study name Statistics for each study Event rate and 95% CI
Study population Event Lower Upper
rate  limit limit Z-Value p-Value
Bank workers Kibret et al 0.104 0.074 0.143 -11.518 0.000 |
Bank workers Dagne et al 0.189 0.163 0.219 -15.669 0.000 |
Bank workers 0.144 0.078 0.249 -5.133 0.000 o
Barbers Mekonnen, 0.289 0248 0.334 -8.452 0.000 ||
Barbers 0.280 0.248 0334 -8.452 0.000 L 2
Beauty Salon Workers — Tolera and Kabeto 0.312 0267 0.362 -7.014 0.000 |
Beauty Salon Workers 0312 0267 0362 -7.014 0.000 0
Cleaners Melese et al 0.038  0.021 0.069 -10.039 0.000
Cleaners 0.038  0.021  0.069 -10.039 0.000 E
Construction workers Lette et al. 0.033  0.019 0.055 -12.217 0.000
Construction workers 0.033 0.019 0.055 -12.217 0.000 ’
Hairdressers Mekonnen et al. 0411 0374 0449 -4.521 0.000 |
Hairdressers 0411 0374 0449 -4.521 0.000 ’
Nurses Regassa et al 0.158 0.121 0.204 -10.588 0.000 ||
Nurses 0.158  0.121  0.204 -10.588 0.000 L 2
Vehicle Repair Workers  Tamene et al 0.152  0.118 0.194 -11.447 0.000 [ |
Vehicle Repair Workers 0.152 0.118 0.194 -11.447 0.000 ’
Overall 0.273  0.255 0.292 -20.579 0.000 ¢
-1.00 -0.50 0.00 0.50 1.00
Figure I1. Forest plot shows the subgroup analysis of pooled prevalence of occupational-related hip and/or thigh pain in the previous

one year based on the study population, 2020.

of wrist/hand pain.*® However, the prevalence increased to
29.7% after the subgroup analysis was done based on the
study population. The highest prevalence (45.5%) of wrist/
hand pain was observed among hotel housekeepers, whereas
the lowest prevalence (7.1%) was reported among nurses.
The variation may be related to the types of occupation, work
load, and application of occupational health and safety prac-
tices in the working environment.

The study found that one in four study participants
reported occupational-related knee/leg pain in the previous
year. However, after the subgroup analysis was done based
on the study population, the review found that more than
three in ten study participants reported knee/leg pain.
Furthermore, more than four in ten pedestrian back-loading
women, nearly four in ten barbers, and more than three in ten
hairdressers, whereas two in 25 construction workers
reported knee/leg pain.

On the other hand, about two in ten (20.2%) of the study
participants experienced foot/ankle pain. However, after the
subgroup analysis, the prevalence was increased, and more
than three in ten participants (30.6%) reported foot/ankle
pain. Furthermore, foot/ankle pain was reported by more
than half (52.5%) of hairdressers and 44.1% of pedestrian
back-loading women, whereas the lowest prevalence (6.1%)
was reported among construction workers. Relative to other
types of pain determined in the current study, the study found
a lower pooled prevalence of work-related hip/thigh pain in
which four in 25 participants reported hip/thigh pain.
However, the pooled prevalence of hip/thigh was increased
to 27.3% after the subgroup analysis was done based on the
study population. The highest prevalence (41.1%) of hip/

thigh was reported among hairdressers, followed by the
prevalence observed among beauty salon workers (31.2%)
and barbers (28.9%), respectively. While the lowest preva-
lence (3.3%) was observed among construction workers.

In general, the issue of occupational-related upper and
lower extremity disorders or pain in the working environ-
ment continues to have a potential impact on health.
Therefore, implementing occupational health and safety
measures such as risk assessment to enable the identification
of preventive measures, arrangement for putting occupa-
tional health and safety measures into practice, providing
appropriate health surveillance, providing appropriate and
adequate information and training about occupational health
and safety, implementing occupational health and safety
measures, and reviewing the effects of the changes are neces-
sary to prevent occupational-related musculoskeletal disor-
ders, including upper and lower extremity pain.*

Limitations

There was an unequal distribution of types of occupations
among the included articles. On the other hand, the preva-
lence of upper and lower extremity musculoskeletal disor-
ders in some regions of Ethiopia was not covered because of
a lack of studies in these regions.

Conclusion

Occupational-related musculoskeletal disorders continue to
have a potential impact on health and productivity. The cur-
rent study found the overall prevalence of upper and lower
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extremity disorders in the previous year ranged from 15.5%
to 33.7%. Implementing occupational health and safety mea-
sures plays an important role in preventing work-related
musculoskeletal disorders, including upper and lower mus-
culoskeletal disorders, and other occupational hazards.
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