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Abstract
Background: Nurses perform many daily care tasks that expose them to work-related musculoskeletal 
disorders (WMSDs). Many studies have reported a high prevalence worldwide. Analyses by continent have 
provided a better understanding of the WMSD occurrence, but none have yet been conducted among 
African nurses. The aim was to conduct a systematic review analysis with meta-analysis of the overall 
WMSD prevalence and the prevalence by body area among nurses in Africa.
Methods: The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) method was 
used to present the results in the form of a systematic review analysis with meta-analysis. 
PubMed/Medline, ScienceDirect, Google Scholar, Mendeley, and Science.gov were explored between August 
20 and 29, 2025 to identify studies that investigated the overall and body area WMSD prevalence among 
African nurses of any specialty without a date limit. Studies were included if they were cross sectional 
survey assessing the WMSD prevalence among nurses of any specialty or department working in Africa. 
Any study that was not a peer-reviewed cross-sectional survey published in English, that did not involve 
African nurses, or that did not report, or sufficiently detail data on the prevalence was excluded. The quality 
of each article included was assessed using the cross-sectional study assessment tool (AXIS). A meta-
analysis with quantification of heterogeneity (Cochran’s Q test and I2 statistic) was conducted. Based on 
these parameters, a fixed or random effects model was selected to estimate the prevalence. Forest plots 
were used to summarize the overall, neck, upper back, lower back, shoulder, elbow, wrist, hip, knee, and 
ankle WMSD prevalence.
Results: Nineteen cross-sectional studies were selected from the 4,305 identified studies, involving 4,670 
African nurses from 10 countries. A significant heterogeneity was highlighted between studies (Cochran’s Q 
test and I2 statistic). Lower back [59.5%, 95% confidence interval (CI): 52.8–66.2%, 4,670 participants], 
neck (35.4%, 95% CI: 28.0–42.8%, 4,670 participants), and knee (34.4%, 95% CI: 27.2–41.6%, 4,601 
participants) were the most exposed areas. The overall WMSD prevalence was pooled at 74.6% (95% CI: 
67.0−82.3%, 4,266 nurses).
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Discussion: Comparison of these results with the literature showed that African nurses were less affected 
than those on other continents. However, the data were highly heterogeneous. Due to the numerous risk 
factors associated with nursing work, it is necessary to continue research projects and educational 
activities, as well as the development of health policies aimed at improving quality of life at work, 
specifically by expanding the investigation using subgroup analysis.

Keywords
musculoskeletal disorders, body area, nurse, occupational health, safety, healthcare professionals, quality of 
life

Introduction
Nurses have a work activity that exposes them to work-related musculoskeletal disorders (WMSDs) due to 
heavy workloads during long working hours with frequent shift rotations. During their shifts, they handle 
heavy loads and numerous patients, perform many care procedures [1], and walk distances ranging from 5 
km to over 10 km during a 12-hour shift, depending on the unit [2, 3]. These working conditions promote 
the occurrence of WMSDs [4, 5]. These are injuries to muscle, tendon, ligament, and nerve tissue, leading to 
short- and medium-term musculoskeletal disorders [6]. The most exposed areas are the lower back, neck, 
shoulders, wrists, and knees [7, 8]. The various pathologies reported have been the source of numerous 
work stoppages, with significant direct and indirect costs [9], and consequently high staff turnover [7]. At 
the same time, rapid economic growth has led to increasing demand for healthcare services, resulting in a 
heavier workload for nurses and, consequently, an increase in WMSDs. As a result, more and more nurses 
are considering leaving their jobs [10], leading to a relative shortage of nursing staff.

The African population has grown steadily since 1950 and is expected to reach 1.55 billion in 2025 
[11]. In 2020, the World Health Organization estimated an average of 17.78 nurses per 10,000 inhabitants 
[12, 13]. This distribution is not uniform. Some countries have a significantly higher number of nurses per 
10,000 inhabitants, such as South Africa (63.9) and Libya (63.8), while others, such as Ethiopia (12.2) and 
the Ivory Coast (7.93), have a much lower rate. Several studies conducted in African countries have shown 
an overall WMSD prevalence greater than 80% reported in Egypt (97.8% [14]), Botswana (90.9% [15]), and 
South Africa (85.5% [16]). Kgakge et al. [17] conducted a scoping review among nurses in sub-Saharan 
Africa and found an overall prevalence of between 57.1% and 95.7% based on 29 studies involving 6,343 
nurses. The authors also demonstrated a significantly lower back WMSD prevalence ranging from 32.5% to 
87.5% and values above 60% in 12 studies. Kasa et al. [18] reported a similar result. In their meta-analysis, 
the authors found a range of 44.1% to 82.7% with a pooled value of 64.07% [95% confidence interval (CI): 
58.68–69.46%, 19 studies, and 6,110 participants] for the lower back. Other authors have reported a high 
prevalence among African nurses, particularly in the neck (67.2% [19]), shoulder (63.6% [16]), wrist 
(52.7% [20]), and knee (87.0% [21]).

These surveys on the overall prevalence of WMSDs among nurses and by body area have been widely 
conducted in many countries. This has enabled meta-analyses to be proposed by continent. Studies are 
available for Asia [22] and Europe [23]. This research contributes to understanding environmental and 
individual factors that contribute to the emergence of WMSDs. The use of such data is a valuable resource 
for supervisors and researchers in the development of new innovative technologies or workplace 
ergonomics. It is important to continue these investigations on other continents in order to obtain data on 
working conditions and nurse profiles, which can vary greatly. To our knowledge, only the studies by Kasa 
et al. [18] and Kgakge et al. [17] have been conducted among nurses in Africa, but the authors focused on 
the lower back WMSD prevalence and did not present data on other areas.

Thus, the objective of this study was to produce a quantitative overview of the overall prevalence and 
prevalence by body area of WMSDs among nurses in Africa, regardless of their department or specialty. The 
data obtained through a systematic review and meta-analysis will provide a substantial basis for 
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developing health policy and formulating specific interventions aimed at reducing WMSDs and improving 
the quality of life at work for African nurses.

Materials and methods
The meta-analysis was conducted in accordance with the PRISMA (Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses) guidelines [24, 25]. The protocol was registered in the PROSPERO 
database. The registration number is CRD420251145649.

Search strategy

In order to achieve the main objective of the study, the following keywords, linked by the Boolean operator 
AND, were entered into the search engine of each of the five databases to search for relevant articles: 
“work-related musculoskeletal disorders” AND nurse AND prevalence AND Africa.

The term “work-related musculoskeletal disorders” corresponds to Kuorinka et al. [26] definition: 
WMSDs are symptoms such as pain and discomfort lasting at least one week or occurring at least once a 
month during the last 12 months. Five free databases were explored between August 20 and 29, 2025: 
PubMed/Medline, ScienceDirect, Google Scholar, Mendeley, and Science.gov.

Participants, exposures, comparisons, outcomes (PECOs) and study design principles were used to set 
the inclusion criteria: The participants were nurses of any specialty or department practicing in Africa and 
exposed to WMSDs in the workplace. The main outcomes were the overall and body area WMSD prevalence 
reported as a percentage of the total sample in a cross-sectional study written in English. No comparison 
was conducted. Four exclusion criteria were defined: (1) the study was not a cross-sectional, peer-reviewed 
survey written in English; (2) the study did not involve African nurses; (3) the study did not report or did 
not sufficiently detail data on WMSD prevalence by body area; (4) the number of body areas assessed was 
less than 3.

Two reviewers (PG and JJB) independently conducted the database search without applying any filters 
or limits. All entries from each search were considered during the selection process. The results from each 
reviewer were compiled into a single spreadsheet to remove multiple entries using the corresponding 
function. Each reviewer then reviewed the titles and abstracts of each unique article found. They separately 
excluded studies based on selection criteria and drew up a list of potential articles. The lists were compared 
to identify articles to be retrieved. Each reviewer then separately evaluated the full text of each retrieved 
article. The final list was obtained by comparing the selections of the reviewers. Any discrepancies 
encountered at each stage were resolved by consensus and re-evaluation of the articles.

Quality appraisal

The quality of each article included was assessed using the cross-sectional study assessment tool (AXIS) 
[27]. The AXIS tool contains 20 items. When an item is present, it is marked with “Yes”; otherwise, it is 
marked with “No”. The percentage of elements present was then computed. The quality was defined 
according to the Hermanson and Choi [28] classification based on the percentage of elements present. 
Quality was considered low if the number of elements present was less than 50%, and high if this 
percentage was greater than 80%. Between these two percentages, a medium quality was considered. Two 
reviewers performed separately the quality appraisal (PG and JJB). Results were compared and any 
discrepancies were discussed in order to reach a consensus for the final evaluation.

Data extraction

Demographic characteristics and prevalence of WMSDs were extracted from each cross-sectional study. The 
first part contained the authors’ names, study country, number of participants, response rate, gender 
distribution, mean age, body mass index (BMI), and work experience of the participants. Prevalence data 
were extracted for nine body areas, i.e., neck, upper back, lower back, shoulder, elbow, wrist, hip, knee, and 
ankle, as well as overall prevalence when data were available. To allow comparison between studies, data 
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homogenization was performed. When prevalence was reported on a subgroup (groups of people with 
WMSD), the percentage was recomputed and reported for the total sample.

Statistical analysis

The method developed by Neyeloff et al. [29] was applied to perform a meta-analysis of the overall and 
body area WMSD prevalence. Cochran’s Q test (significance level < 10%) and I2 statistic (significance level > 
50%) [30] were used to assess data heterogeneity. In the presence of homogeneous data, a fixed effects 
model was selected; otherwise, a random effects model with the inverse-variance approach was 
implemented. Meta-regressions were performed to investigate the impact of participants’ age on overall 
WMSD prevalence and prevalence for the 9 body areas using the Pearson’ r coefficient. Two sensitivity 
analyses were carried out to assess the stability of the meta-analysis results: a one-by-one exclusion study 
and a comparison of results between all studies and only those with a low risk of bias (based on results 
obtained with the AXIS tool). Analyses were conducted with Microsoft® Excel 2016 and JASP (v 0.19.3.0).

Results
Search results

The use of keywords enabled a total of 4,305 studies to be extracted from the five databases. After 
removing 37 duplicates, 4,150 studies were excluded because they did not meet the study inclusion criteria 
(incorrect format, study not involving African nurses, or lack of details about WMSDs). Of the remaining 
118, 92 were removed from the study because the samples included different healthcare professionals 
without any distinction between the different professions, the presentation of WMSDs did not allow the 
results to be reported on a total sample of nurses, or the number of body areas covered was less than three, 
etc. Reports from seven studies could not be retrieved, resulting in their exclusion. Finally, 19 cross-
sectional studies were included, for a total of 4,670 participants. Figure 1 illustrates the process of study 
selection.

Quality appraisal

Table 1 details the quality assessment of the 19 studies included in this analysis using the AXIS tool [14–16, 
19–21, 31–43]. All studies scored above 80%, indicating a low risk of bias, except the study of Mailutha et al. 
[35] that achieved a score of 79%, i.e., medium quality.

Study characteristics

Table 2 presents the demographic characteristics of the included studies. Ten African countries are 
represented: Botswana [15], Egypt [14, 19, 21], Ethiopia [34, 39, 43], Kenya [35], Libya [32], Nigeria [20, 31, 
42], South Africa [16, 33, 38], Tunisia [41], Uganda [36, 37], and Zambia [40]. The majority of samples 
ranged between 100 and 400 participants. Three studies had a sample size of less than 100 [19, 33, 38], and 
one study surveyed 741 nurses [36]. Response rates were relatively high (> 80%). Two studies had 
response rates of 45% [34] and 68% [16], respectively, and six studies did not report this information [14, 
19–21, 31, 43]. All the studies focused on a mixed population, predominantly composed of women (78.8% 
across all studies). The mean age in the different studies ranged from 20.5 to 43.7 years, with an overall 
mean of 31.0 years. The participants’ experience as nurses ranged from 3.5 to 19.4 years. Four studies had 
experience of less than 10 years [15, 33, 39, 41] and six had experience of more than 10 years [32, 36–38, 
40, 42]. Nine studies did not provide this information. Finally, the BMI of nurses was mostly between 25 
and 30. Two studies had a BMI value of less than 25 [20, 43]. Only half of the studies reported this 
information.

Table 3 details the prevalence of WMSDs reported for each study for the nine body areas, as well as the 
overall prevalence (where data were available). The majority of studies reported all of this data. Only four 
studies did not report the total prevalence for the nine areas [16, 34, 35, 38], and two studies did not report 
the overall WMSD prevalence [31, 37].
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Figure 1. PRISMA flow diagram. Adapted from “The PRISMA 2020 statement: an updated guideline for reporting systematic 
reviews” by Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. BMJ. 2021;372:n71 (https://www.
bmj.com/content/372/bmj.n71). © Author(s) (or their employer(s)) 2019. CC BY. PRISMA: Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses.

Overall WMSD prevalence

Seventeen studies quantified the overall prevalence among African nurses. The pooled prevalence was 
74.6% (95% CI: 67.0−82.3%, n = 4,266 participants, Figure 2) using a random effects model. Two studies 
reported a prevalence of less than 50% [38, 41]. Four studies measured a prevalence higher than 90% [14, 
15, 20, 32].

WMSD prevalence by body area

The neck, lower back, shoulder, and wrist were the most studied areas, as the 19 studies included reported 
prevalence rates. The lower back (59.5%), neck (35.4%), and knee (34.4%) were the three most affected 
areas, while the elbow was the least exposed area (12.9%). The following paragraphs present the 
prevalence values for each body area.

Neck

All included studies reported a neck WMSD prevalence ranging from 8.8% [33] to 67.2% [19]. The total 
prevalence was estimated at 35.4% (95% CI: 28.0–42.8%, n = 4,670 participants, random-effects model, 
Figure 3).

Upper back

Sixteen of the 19 studies reported a prevalence for the upper back. Values ranged from 13.4% [39] to 62.2% 
[16]. The pooled prevalence was 32.8% (95% CI: 26.1–39.4%, n = 3,883 participants, random-effects model, 
Figure 4).

https://www.bmj.com/content/372/bmj.n71
https://www.bmj.com/content/372/bmj.n71
https://www.bmj.com/content/372/bmj.n71
https://www.bmj.com/content/372/bmj.n71
https://www.bmj.com/content/372/bmj.n71
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Table 1. Quality appraisal of each included study.

References Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20 Yes No Yes (%) Risk of biais

Ajibade et al., 2013 [31] Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes No NA Yes Yes Yes No No Yes 15 4 84% Low
Alalagy et al., 2025 [32] Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes No NA Yes Yes Yes Yes No Yes 15 4 84% Low
Brien et al., 2018 [33] Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes No NA Yes Yes Yes Yes No Yes 15 4 84% Low
El Ata et al., 2016 [14] Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes No NA Yes Yes Yes No No Yes 15 4 84% Low
Elghazally et al., 2023 [21] Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes No NA Yes Yes Yes No No Yes 15 4 84% Low
Freimann et al., 2016 [34] Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes No NA Yes Yes Yes Yes No Yes 15 4 84% Low
Kgakge et al., 2019 [15] Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes No NA Yes Yes Yes Yes No Yes 15 4 84% Low
Mailutha et al., 2020 [35] Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes No NA Yes Yes Yes No No Yes 14 5 79% Medium
Moodley et al., 2020 [16] Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes No NA Yes Yes Yes Yes No Yes 16 3 89% Low
Munabi et al., 2014 [36] Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes No NA Yes Yes Yes Yes No Yes 16 3 89% Low
Mutanda et al., 2017 [37] Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes No NA Yes Yes Yes Yes No Yes 16 3 89% Low
Muthelo et al., 2023 [38] Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes No NA Yes Yes Yes Yes No Yes 15 4 84% Low
Nemera et al., 2024 [39] Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes No NA Yes Yes Yes No No Yes 15 4 84% Low
Nkhata et al., 2015 [40] Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes No NA Yes Yes Yes Yes No Yes 15 4 84% Low
Ojedoyin et al., 2025 [20] Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes No NA Yes Yes Yes No No Yes 15 4 84% Low
Ouni et al., 2020 [41] Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes No NA Yes Yes Yes Yes No Yes 15 4 84% Low
Sorour et al., 2012 [19] Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes No NA Yes Yes Yes Yes No Yes 15 4 84% Low
Tinubu et al., 2010 [42] Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes No NA Yes Yes Yes Yes No Yes 15 4 84% Low
Yitayeh et al., 2015 [43] Yes Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes No NA Yes Yes Yes Yes No Yes 16 3 89% Low
Q1: Were the aims/objectives of the study clear?
Q2: Was the study design appropriate for the stated aim(s)?
Q3: Was the sample size justified?
Q4: Was the target/reference population clearly defined? (Is it clear who the research was about?)
Q5: Was the sample frame taken from an appropriate population base so that it closely represented the target/reference population under investigation?
Q6: Was the selection process likely to select subjects/participants that were representative of the target/reference population under investigation?
Q7: Were measures undertaken to address and categories non-responders?
Q8: Were the risk factor and outcome variables measured appropriate to the aims of the study?
Q9: Were the risk factor and outcome variables measured correctly using instruments/measurements that had been trialed, piloted or published previously?
Q10: Is it clear what was used to determined statistical significance and/or precision estimates? (eg, p values, CIs)
Q11: Were the methods (including statistical methods) sufficiently described to enable them to be repeated?
Q12: Were the basic data adequately described?
Q13: Does the response rate raise concerns about non-response bias?
Q14: If appropriate, was information about non-responders described?
Q15: Were the results internally consistent?
Q16: Were the results for the analyses described in the methods, presented?
Q17: Were the authors discussions and conclusions justified by the results?
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Q18: Were the limitations of the study discussed?
Q19: Were there any funding sources or conflicts of interest that may affect the authors ‘interpretation of the results?
Q20: Was ethical approval or consent of participants attained?
Column 19 was treated as ‘Yes’ in the risk of bias calculation (the absence of conflict for interpretation is a guarantee of quality).

Lower back

The lower back was one of the most studied areas, with a reported value for each included study, and the most exposed area, with a pooled prevalence of 59.5% 
(95% CI: 52.8–66.2%, n = 4,670 participants, random-effects model, Figure 5). There was considerable heterogeneity between studies, with values ranging from 
32.5% [35] to 81.1% [16].

Shoulder

All included studies reported a prevalence of WMSDs for the shoulder. Significant heterogeneity was encountered, with values ranging from 12.6% [42] to 65.5% 
[19]. The total prevalence was estimated at 33.8% (95% CI: 28.2–39.5%, n = 4,670 participants, random-effects model, Figure 6).

Elbow

The elbow was the area least affected by WMSDs among African nurses, with a pooled prevalence of 12.9% (95% CI: 9.1–16.7%, n = 4,287 participants, random-
effects model, Figure 7). Among the 17 studies, values ranged from 1.1% [16] to 31.7% [39].

Wrist

The wrist was also an area examined by all studies. The overall prevalence was established at 24.0% (95% CI: 18.1–30.0%, n = 4,670 participants, random-effects 
model, Figure 8) with significant heterogeneity. A 50% variation was observed between studies, with prevalence ranging from 2.6% [43] to 52.7% [20]).

Hip

Sixteen studies reported a prevalence value. A difference between prevalence values of 40% was observed (3.4% [42] to 46.8% [16]). The total prevalence was 
pooled at 23.0% (95% CI: 16.3–29.7%, n = 3,883 participants, random-effects model, Figure 9).

Knee

The knee is one of the three areas most exposed to WMSDs. Eighteen of the 19 studies included reported a prevalence. The values collected for this area showed 
the greatest heterogeneity, with a difference of nearly 80% (9.2% [40] to 87.0% [21]). Ten studies were close to the pooled mean value of 34.4% (95% CI: 
27.2–41.6%, n = 4,601 participants, random-effects model, Figure 10).

Ankle

On the average, 30.1% of nurses were affected by WMSDs in the ankle area (95% CI: 23.1–37.1%, n = 4,072 participants, random-effects model, Figure 11) with 
significant heterogeneity between the values reported by the 16 studies that investigated this area. A difference of 50% was found, with 9.3% [43] for the lowest 
value and 60.9% [14] for the highest.
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Table 2. Demographic characteristics of the 19 included studies.

Authors Country Sample 
size

Response rate 
(%)

Male/Female 
(%)

Age 
(years)

Experience 
(years)

BMI

Ajibade et al., 2013 
[31]

Nigeria 138 - 16.7%/83.3% 36.2 - -

Alalagy et al., 2025 
[32]

Libya 215 88.8% 5.1%/94.9% 43.7 ± 7.2 19.4 ± 9.0 29.4 ± 
5.3

Brien et al., 2018 [33] South 
Africa

59 70.9% 16.9%/83.1% 36.7 ± 9.3 9.9 ± 7.6 -

El Ata et al., 2016 [14] Egypt 184 - 15.8%/84.2% - - < 30.0
Elghazally et al., 2023 
[21]

Egypt 200 - - 32.4 ± 8.8 - 27.7 ± 
5.4

Freimann et al., 2016 
[34]

Ethiopia 404 45.0% 1.7%/98.3% 40.1 - 25.0

Kgakge et al., 2019 
[15]

Botswana 200 89.8% 25.0%/75.0% 35.2 5.3 -

Mailutha et al., 2020 
[35]

Kenya 314 77.7% - - - -

Moodley et al., 2020 
[16]

South 
Africa

125 68.0% 22.4%/77.6% 22.4 - -

Munabi et al., 2014 
[36]

Uganda 741 85.4% 14.3%/85.7% 35.4 ± 
10.7

11.9 ± 10.5 -

Mutanda et al., 2017 
[37]

Uganda 266 91.7% 10.0%/90.0% 39.2 14.0 -

Muthelo et al., 2023 
[38]

South 
Africa

69 94.5% 25.0%/75.0% 42.1 14.7 -

Nemera et al., 2024 
[39]

Ethiopia 397 97.8% 62.5%/37.5% 28.7 3.5 -

Nkhata et al., 2015 
[40]

Zambia 267 98.8% 18.0%/82.0% 36.5 ± 9.4 11.9 ± 9.3 -

Ojedoyin et al., 2025 
[20]

Nigeria 216 - 19.9%/80.1% 20.5 - 22.3 ± 
4.0

Ouni et al., 2020 [41] Tunisia 310 95.0% 45.8%/54.2% 41.4 ± 5.7 8.2 ± 3.9 25.7 ± 
2.2

Sorour et al., 2012 [19] Egypt 58 - 31.0%/69.0% 27.9 ± 8.4 - 25.0
Tinubu et al., 2010 [42] Nigeria 118 80.0% 2.5%/97.5% 36.4 ± 7.7 11.8 ± 7.6 26.2 ± 

4.6
Yitayeh et al., 2015 
[43]

Ethiopia 389 - 46.3%/53.7% 30.0 ± 5.8 - 22.3 ± 
2.1

BMI: body mass index. Age, experience, and BMI are presented as mean ± SD when standard deviation was available. 
Otherwise, only the average value is reported.

WMSD prevalence synthesis

Figure 12 presents a summary of the WMSDs prevalence among African nurses, based on the 19 studies 
included.

Meta-regression

The effect of nurses’ age on prevalence was investigated using a meta-regression for the nine body areas 
and overall prevalence. Four negative correlations were observed for the neck, shoulders, wrists, and hips 
(Table 4).

Sensitivity analysis

The first analysis was carried out by successively excluding studies one by one for the overall prevalence 
(Figure 13) and for lower back (Figure 14), which was the most affected body area. A good stability of the 
presented results was observed, since no study had a significant impact on prevalence (maximum 
difference of 2.2% for overall and 1.5% for lower back prevalence compared to the value pooled from all 
studies). A second analysis was conducted by comparing the pooled prevalence from all studies and only 
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Table 3. WMSD prevalence by body area of the 19 included studies.

WMSD by body areaAuthors Sample size

Neck Upper back Lower back Shoulders Elbows/Forearms Wrists/Hands Hips/Thighs Knees Ankle/Foot

Overall WMSD prevalence

Ajibade et al., 2013 [31] 138 20.3% 23.3% 70.3% 21.0% 8.7% 18.1% 31.9% 28.3% 26.8% -
Alalagy et al., 2025 [32] 215 52.6% 42.3% 68.8% 47.4% 14.4% 37.7% 21.4% 48.4% 33.5% 92.1%
Brien et al., 2018 [33] 59 8.8% 23.5% 73.5% 41.2% 2.9% 17.7% 17.7% 26.5% 26.5% 61.0%
El Ata et al., 2016 [14] 184 57.1% 37.0% 76.1% 60.9% 23.9% 52.2% 46.7% 67.9% 60.9% 97.8%
Elghazally et al., 2023 [21] 200 57.5% 48.0% 68.5% 45.0% 22.0% 31.5% 27.5% 87.0% 46.0% 88.0%
Freimann et al., 2016 [34] 404 55.7% - 56.9% 30.9% 12.4% 20.0% - 31.2% - 70.0%
Kgakge et al., 2019 [15] 200 15.0% 32.7% 68.6% 36.8% 3.6% 8.2% 10.9% 14.5% 23.2% 90.9%
Mailutha et al., 2020 [35] 314 20.4% - 32.5% 20.4% - 6.3% - 11.3% 21.5% 74.2%
Moodley et al., 2020 [16] 125 65.9% 62.2% 81.1% 63.6% 1.1% 41.5% 46.8% 63.6% - 83.0%
Munabi et al., 2014 [36] 741 36.9% 35.8% 61.9% 32.6% 15.4% 29.1% 27.9% 37.1% 38.1% 80.8%
Mutanda et al., 2017 [37] 266 24.1% 24.1% 58.7% 20.7% 11.0% 24.8% 26.6% 38.5% 29.7% -
Muthelo et al., 2023 [38] 69 9.0% - 43.0% 22.0% - 12.0% - - - 38.0%
Nemera et al., 2024 [39] 397 45.8% 13.4% 37.2% 28.0% 31.7% 17.1% 14.9% 20.2% 11.6% 73.8%
Nkhata et al., 2015 [40] 267 16.9% 19.0% 53.3% 29.9% 10.3% 18.5% 24.5% 9.2% 54.9% 77.9%
Ojedoyin et al., 2025 [20] 216 66.2% 56.0% 72.9% 57.0% 16.4% 52.7% 40.6% 30.4% 34.3% 95.0%
Ouni et al., 2020 [41] 310 28.2% 36.9% 68.5% 21.5% 20.1% 18.1% 0.7% 34.5% 20.8% 48.1%
Sorour et al., 2012 [19] 58 67.2% 55.2% 63.8% 65.5% 25.9% 50.0% 29.3% 44.8% 44.8% 63.8%
Tinubu et al., 2010 [42] 118 20.3% 23.3% 70.3% 21.0% 8.7% 18.1% 31.9% 28.3% 26.8% 78.0%
Yitayeh et al., 2015 [43] 389 30.0% 17.2% 14.1% 45.0% 15.4% 3.1% 2.6% 7.2% 21.1% 9.3%
WMSD: work-related musculoskeletal disorder.

those with a low risk of bias. Table 5 summarizes the results for each body area. The results showed good stability, as the observed differences were less than or 
equal to 1.5%.

Discussion
The present systematic review and meta-analysis was conducted to investigate the prevalence of WMSDs among African nurses. Nineteen studies allowed the 
analysis of the overall and body area WMSD prevalence.

Overall WMSD prevalence

The overall prevalence of MSDs reached a high value of 74.6% (95% CI: 67.0–82.3%). These values are of the same order of magnitude as those presented by 
Kgakge et al. [17] based on 18 studies in sub-Saharan Africa. The authors assessed the overall prevalence using a range (57.1% to 95.7%) but without combining 
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Figure 2. Overall WMSD prevalence pooled for all African nurses. Each blue square represents the mean value reported for 
each cross-sectional study. The size of the squares is proportional to the sample size (< 100; 100–400; > 400 participants). The 
yellow diamond represents the pooled prevalence across all 17 studies. The horizontal line is the 95% confidence interval (95% 
CI). ES: effect size; WMSD: work-related musculoskeletal disorder.

Figure 3. Neck WMSD prevalence pooled for all African nurses. Each blue square represents the mean value reported for 
each cross-sectional study. The size of the squares is proportional to the sample size (< 100; 100–400; > 400 participants). The 
yellow diamond represents the pooled prevalence across all 19 studies. The horizontal line is the 95% confidence interval (95% 
CI). ES: effect size; WMSD: work-related musculoskeletal disorder.

all values in a meta-analysis. This prevalence is also comparable to that reported worldwide by Ellapen and 
Narsigan [44] (71.85%, 13,317 nurses, 27 studies) and Sun et al. [7] (77.2%, 36,934 nurses, 42 studies). 
However, it is 10% lower than the prevalence observed in Europe (87.8%, 95% CI: 83.3–92.2% [23]) and 
Asia (84.3%, 95% CI: 81.1–87.4% [22]). This difference could be linked to differences in working 
conditions, whether in terms of workload, the organization of different departments, or the resources 
available for care. Studies have shown that working conditions have a direct impact on the onset of WMSDs, 
particularly between departments [45]. A detailed analysis of these working conditions across continents 
would be useful in identifying the main causes of WMSDs and thus suggesting adjustments with the aim of 
reducing their overall prevalence.



Explor Musculoskeletal Dis. 2026;4:1007116 | https://doi.org/10.37349/emd.2026.1007116 Page 11

Figure 4. Upper back WMSD prevalence pooled for all African nurses. Each blue square represents the mean value 
reported for each cross-sectional study. The size of the squares is proportional to the sample size (< 100; 100–400; > 400 
participants). The yellow diamond represents the pooled prevalence across all 16 studies. The horizontal line is the 95% 
confidence interval (95% CI). ES: effect size; WMSD: work-related musculoskeletal disorder.

Figure 5. Lower back WMSD prevalence pooled for all African nurses. Each blue square represents the mean value 
reported for each cross-sectional study. The size of the squares is proportional to the sample size (< 100; 100–400; > 400 
participants). The yellow diamond represents the pooled prevalence across all 19 studies. The horizontal line is the 95% 
confidence interval (95% CI). ES: effect size; WMSD: work-related musculoskeletal disorder.

WMSD prevalence by body area

The present analysis showed that the lower back was the most exposed area, with a prevalence of 59.5% 
(95% CI: 52.8–66.2%). This value is slightly lower than that reported by Kasa et al. [18], which was 64.1% 
among nurses in Africa, and equivalent to the values observed on other continents [22, 23]. Recent studies 
have proposed an integrated analysis of different health professions [46, 47]. The authors showed that the 
prevalence for the lower back (44.8% and 54.5%, respectively) was lower than that observed among 
nurses. Therefore, this result reveals that nurses are the healthcare professionals most exposed to WMSDs 
in the lower back, with more than one in two nurses suffering from recurrent pain due to their professional 
practice.

The neck ranks second with a prevalence of 35.4% (95% CI: 28.0–42.8%). As for the overall 
prevalence, this prevalence appears to be more than 10% lower than that observed in Europe (49.9%) [23] 
and Asia (45.7%) [22]. The reason for this difference could be the same as that observed for overall 
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Figure 6. Shoulder WMSD prevalence pooled for all African nurses. Each blue square represents the mean value reported 
for each cross-sectional study. The size of the squares is proportional to the sample size (< 100; 100–400; > 400 participants). 
The yellow diamond represents the pooled prevalence across all 19 studies. The horizontal line is the 95% confidence interval 
(95% CI). ES: effect size; WMSD: work-related musculoskeletal disorder.

Figure 7. Elbow WMSD prevalence pooled for all African nurses. Each blue square represents the mean value reported for 
each cross-sectional study. The size of the squares is proportional to the sample size (< 100; 100–400; > 400 participants). The 
yellow diamond represents the pooled prevalence across all 17 studies. The horizontal line is the 95% confidence interval (95% 
CI). ES: effect size; WMSD: work-related musculoskeletal disorder.

prevalence, namely differences in working conditions or demographic differences, which do not seem to 
affect the prevalence of lower back pain.

Although the various studies agree on the lower back and neck, the third most affected area depends 
on the continent. In Europe, the results showed that the upper back (46.3%) had the third highest 
prevalence, while in Asia, it was the shoulder (43.0%). In the present study, the third most common area 
was the knee, with a prevalence of 34.4% (95% CI: 27.2–41.6%). This result suggests that nurses’ activities 
may differ depending on the institution, country, and continent. The high prevalence in the knee, observed 
in other studies [48, 49], could be explained by more frequent displacements, heavy lifting, or more 
numerous patient transfers. It therefore seems important to analyze nurses’ activities in Africa in more 
detail over the course of a day, as proposed by Al-Moteri et al. [50] or Michel et al. [51], with a precise timed 
description of the routine tasks performed during a shift.
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Figure 8. Wrist WMSD prevalence pooled for all African nurses. Each blue square represents the mean value reported for 
each cross-sectional study. The size of the squares is proportional to the sample size (< 100; 100–400; > 400 participants). The 
yellow diamond represents the pooled prevalence across all 19 studies. The horizontal line is the 95% confidence interval (95% 
CI). ES: effect size; WMSD: work-related musculoskeletal disorder.

Figure 9. Hip WMSD prevalence pooled for all African nurses. Each blue square represents the mean value reported for 
each cross-sectional study. The size of the squares is proportional to the sample size (< 100; 100–400; > 400 participants). The 
yellow diamond represents the pooled prevalence across all 16 studies. The horizontal line is the 95% confidence interval (95% 
CI). ES: effect size; WMSD: work-related musculoskeletal disorder.

Other areas showed a significant prevalence between 25% and 35%, which, like the most exposed 
areas, requires special attention. However, it should be noted that prevalence rates in these areas remain 
lower than those observed on other continents [22, 23] or worldwide [5, 7].

Effect of age on WMSD prevalence

Meta-regression showed an effect of age on the prevalence in four body areas, i.e., neck, shoulders, wrists, 
and hips. Correlations showed a decrease in prevalence with age. This result contrasts with those reported 
in the literature, where older nursing populations had a higher prevalence [52]. Such a difference could be 
explained by a change in care activities with age in Africa, as indicated by Mailutha et al. [35]. The authors 
emphasized that younger nurses primarily perform tasks that require significant physical exertion, while 
older nurses perform more supervisory and administrative tasks. This work distribution would result in 
older nurses spending less time with patients, which would reduce their prevalence of WMSDs [42]. Other 
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Figure 10. Knee WMSD prevalence pooled for all African nurses. Each blue square represents the mean value reported for 
each cross-sectional study. The size of the squares is proportional to the sample size (< 100; 100–400; > 400 participants). The 
yellow diamond represents the pooled prevalence across all 18 studies. The horizontal line is the 95% confidence interval (95% 
CI). ES: effect size; WMSD: work-related musculoskeletal disorder.

Figure 11. Ankle WMSD prevalence pooled for all African nurses. Each blue square represents the mean value reported for 
each cross-sectional study. The size of the squares is proportional to the sample size (< 100; 100–400; > 400 participants). The 
yellow diamond represents the pooled prevalence across all 16 studies. The horizontal line is the 95% confidence interval (95% 
CI). ES: effect size; WMSD: work-related musculoskeletal disorder.

authors have reported peaks in prevalence among nurses aged 30 to 45 [53, 54], suggesting that older 
nurses have a lower prevalence. This hypothesis could be reinforced by a quantitative study of the time 
spent performing different tasks [51, 55] by age group during their shift to highlight these differences.

Heterogeneity

The statistical indicators revealed significant heterogeneity in the results reported by the various studies 
included (I2 > 80%). This effect was taken into account by using a random effect model in the meta-analysis. 
This heterogeneity can be explained by various factors. The variation in the sample size investigated in the 
studies (ranging from 58 to 741) is the first source of variability. The type of questionnaire used may also 
lead to disparity in the results. In addition to the subjective aspect, the different wording of the questions 
may contribute to the heterogeneity of prevalence reported. Demographic characteristics (age, height, 
weight, experience, etc.), working conditions (workload, hours, etc.), departments (emergency, intensive 
care, etc.), type of establishment (private, public, etc.) and geographical location (different African 
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Figure 12. Pooled overall WMSD prevalence and by body area across all included studies. Vertical bars represent the 
95% confidence interval; WMSD: work-related musculoskeletal disorder.

Table 4. Correlation between age and WMSD prevalence.

AgeWMSD by body area

Pearson’s r p-value

Neck –0.542 0.025*
Upper back –0.452 0.091
Lower back –0.209 0.422
Shoulders –0.566 0.018*
Elbows/Forearms –0.087 0.750
Wrists/Hands –0.498 0.042*
Hips/Thighs –0.554 0.032*
Knees –0.165 0.542
Ankles/Feet –0.023 0.938
Overall –0.368 0.178
* p < 0.05. WMSD: work-related musculoskeletal disorder.

countries) are all factors that contribute to the variability in the prevalence of WMSDs and therefore to the 
heterogeneity of the results.

Limitations

Some limitations could be addressed. These are mainly related to methodology. The first concerns the 
choice of free databases. The use of other databases, such as Web of Science or Scopus, could have identified 
other relevant studies. The second relates to the decision to include only peer-reviewed original studies 
written in English with a specific keyword combination. These criteria may have led to the omission of 
some relevant studies that could have enriched the analysis of WMSDs among African nurses. The third 
limitation relates to the overall objective of the study. In order to produce a comprehensive analysis for the 
African continent as a whole, no restrictions were applied in terms of demographic parameters or working 
conditions (particularly the department to which the nurses belonged). As a result, a high degree of 
heterogeneity in the results was observed. Finally, the diversity of the questionnaires used to collect data 
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Figure 13. Synthesis of overall WMSD prevalence sensitivity analysis by sequentially excluding studies one by one. 
Each horizontal line represents the pooled prevalence of all studies without the reference cited in the first column. The central 
blue circle indicates the mean prevalence. The dotted line represents the 95% CI. The three vertical lines represent the 
prevalence (central line) and the 95% CI (outer lines) pooled from all 17 included studies. CI: confidence interval; ES: effect 
size; WMSD: work-related musculoskeletal disorder.

Figure 14. Synthesis of lower back WMSD prevalence sensitivity analysis by sequentially excluding studies one by 
one. Each horizontal line represents the pooled prevalence of all studies without the reference cited in the first column. The 
central blue circle indicates the mean prevalence. The dotted line represents the 95% CI. The three vertical lines represent the 
prevalence (central line) and the 95% CI (outer lines) pooled from all 19 included studies. CI: confidence interval; ES: effect 
size; WMSD: work-related musculoskeletal disorder.

Table 5. Sensitivity analysis of studies: effect of quality on prevalence.

All studies High quality onlyWMSD by body area

Prevalence 95% CI Prevalence 95% CI

Neck 35.4% 28.0–42.8% 36.4% 28.5–44.3%
Upper back 32.8% 26.1–39.4% 32.8% 26.1–39.4%
Lower back 59.5% 52.8–66.2% 61.0% 54.9–67.2%
Shoulder 33.8% 28.2–39.5% 34.7% 28.7–40.7%
Elbow 12.9% 9.1–16.7% 12.9% 9.1–16.7%
Wrist 24.0% 18.1–30.0% 25.2% 18.7–31.7%
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Table 5. Sensitivity analysis of studies: effect of quality on prevalence. (continued)

All studies High quality onlyWMSD by body area

Prevalence 95% CI Prevalence 95% CI

Hip 23.0% 16.3–29.7% 23.0% 16.3–29.7%
Knee 34.4% 27.2–41.6% 35.9% 28.4–43.3%
Ankle 30.1% 23.1–37.1% 30.8% 23.2–38.4%
Overall 74.6% 67.0–82.3% 74.7% 66.5–82.9%
CI: confidence interval; WMSD: work-related musculoskeletal disorder.

on overall prevalence and prevalence by body area may also be a source of variability in the results 
presented in this study and thus constitutes another limitation.

Recommendations for future work

The results of this study highlighted that there was a difference in the prevalence of WMSDs among nurses 
between continents. However, it is difficult to attribute these differences to clearly defined causes. Although 
several studies have reported various risk factors associated with the onset of WMSDs [52, 56], detailed 
analyses of the activities performed by nurses are needed to better identify the activities that contribute 
most to the development of WMSDs. An ergonomic analysis of awkward postures (one of the most 
significant risk factors) could provide additional parameters for assessing risky activities. As demographic 
and geographic factors have an effect on prevalence and are sources of heterogeneity, a subgroup analysis 
(by age, specialty, location, etc.) could provide a better understanding of the effect of these parameters on 
the occurrence of WMSDs. The study of working conditions, particularly the layout of workspaces, the 
ergonomics of equipment, and the organization of working hours, as well as raising nurses’ awareness of 
WMSD risk factors, must be continued in order to propose appropriate health policies aimed at reducing 
the risk of WMSDs.

In conclusion, African nurses are highly exposed to WMSDs (74.6%). The meta-analysis showed that 
the most exposed area was the lower back (59.5%). The knee, upper back, neck, shoulder, and ankle had a 
prevalence between 30% and 35%. Comparison of these results with the literature showed that African 
nurses were less affected than those on other continents. However, due to the multifactorial aspect of 
WMSD risks among nurses, it is necessary to continue research projects and educational activities, as well 
as the development of health policies aimed at improving the quality of life at work.

Abbreviations
AXIS: cross-sectional study assessment tool

BMI: body mass index

CI: confidence interval

PECOs: participants, exposures, comparisons, outcomes

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses

WMSDs: work-related musculoskeletal disorders

Declarations
Author contributions

PG: Conceptualization, Methodology, Software, Validation, Formal analysis, Investigation, Resources, Data 
curation, Writing—original draft, Writing—review & editing, Visualization, Supervision, Project 
administration. JJB: Conceptualization, Methodology, Software, Validation, Formal analysis, Investigation, 
Resources, Data curation, Writing—original draft, Writing—review & editing, Visualization. Both authors 
read and approved the submitted version.



Explor Musculoskeletal Dis. 2026;4:1007116 | https://doi.org/10.37349/emd.2026.1007116 Page 18

Conflicts of interest

Philippe Gorce, Associate Editor and Guest Editor of Exploration of Musculoskeletal Diseases, was not 
involved in the decision-making or review process of this manuscript. The other author declares no 
conflicts of interest.

Ethical approval

Not applicable.

Consent to participate

Not applicable.

Consent to publication

Not applicable.

Availability of data and materials

All relevant data are contained within the manuscript.

Funding

Not applicable.

Copyright

© The Author(s) 2026.

Publisher’s note
Open Exploration maintains a neutral stance on jurisdictional claims in published institutional affiliations 
and maps. All opinions expressed in this article are the personal views of the author(s) and do not 
represent the stance of the editorial team or the publisher.

References
Hellín Gil MF, Mikla M, Seva Llor AM, Roldán Valcárcel MD, Ibáñez-López FJ, López Montesinos MJ. 
Multicenter application of a nursing workload measurement scale in adult hospitalization units. Int J 
Nurs Sci. 2022;9:460–6. [DOI] [PubMed] [PMC]

1.     

Nahk E, Frolova S. Distances covered by ICU nurses during their shifts. Crit Care. 2009;13:P463. [DOI]2.     
Welton JM, Decker M, Adam J, Zone-Smith L. How far do nurses walk? Medsurg Nurs. 2006;15:213–6. 
[PubMed]

3.     

Olutende M, Kweyui IW, Wanzala M, Mse E. Risk Factors for Work-Related Musculoskeletal Disorders 
among Nurses in Kakamega County Kenya. OALibJ. 2022;9:1–14. [DOI]

4.     

Clari M, Godono A, Garzaro G, Voglino G, Gualano MR, Migliaretti G, et al. Prevalence of 
musculoskeletal disorders among perioperative nurses: a systematic review and META-analysis. BMC 
Musculoskelet Disord. 2021;22:226. [DOI] [PubMed] [PMC]

5.     

Punnett L, Wegman DH. Work-related musculoskeletal disorders: the epidemiologic evidence and the 
debate. J Electromyogr Kinesiol. 2004;14:13–23. [DOI] [PubMed]

6.     

Sun W, Yin L, Zhang T, Zhang H, Zhang R, Cai W. Prevalence of Work-Related Musculoskeletal 
Disorders among Nurses: A Meta-Analysis. Iran J Public Health. 2023;52:463–75. [DOI] [PubMed] 
[PMC]

7.     

Jacquier-Bret J, Gorce P. Worldwide work-related musculoskeletal disorder prevalence among nurses: 
systematic review and meta-analysis. Saf Sci. 2025;191:106970. [DOI]

8.     

https://dx.doi.org/10.1016/j.ijnss.2022.09.011
http://www.ncbi.nlm.nih.gov/pubmed/36285087
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9587386
https://dx.doi.org/10.1186/cc7627
http://www.ncbi.nlm.nih.gov/pubmed/16999182
https://dx.doi.org/10.4236/oalib.1108564
https://dx.doi.org/10.1186/s12891-021-04057-3
http://www.ncbi.nlm.nih.gov/pubmed/33637081
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7908783
https://dx.doi.org/10.1016/j.jelekin.2003.09.015
http://www.ncbi.nlm.nih.gov/pubmed/14759746
https://dx.doi.org/10.18502/ijph.v52i3.12130
http://www.ncbi.nlm.nih.gov/pubmed/37124897
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10135498
https://dx.doi.org/10.1016/j.ssci.2025.106970


Explor Musculoskeletal Dis. 2026;4:1007116 | https://doi.org/10.37349/emd.2026.1007116 Page 19

Les troubles musculo-squelettiques d’origine professionnelle: faits et chiffres — Rapport de synthèse 
compilé à partir de 10 rapports d’États membres de l’UE [Internet]. EU-OSHA; c2026 [cited 2025 Sep 
5]. Available from: https://osha.europa.eu/fr/publications/work-related-musculoskeletal-disorders-f
acts-and-figures-synthesis-report-10-eu-member/view

9.     

Muir KJ, Porat-Dahlerbruch J, Nikpour J, Leep-Lazar K, Lasater KB. Top Factors in Nurses Ending 
Health Care Employment Between 2018 and 2021. JAMA Netw Open. 2024;7:e244121. [DOI] 
[PubMed] [PMC]

10.     

Africa Population (LIVE) [Internet]. Worldometers.info; c2025 [cited 2025 Sep 5]. Available from: http
s://www.worldometers.info/world-population/africa-population/

11.     

Nursing and midwifery workforce: a key component in achieving UHC [Internet]. [cited 2025 Sep 5]. 
Available from: https://files.aho.afro.who.int/afahobckpcontainer/production/files/iAHO_HWF_regio
nal_Factsheet.pdf

12.     

Densité du personnel infirmier et obstétrical (pour 10 000 habitants) [Internet]. WHO; c2024 [cited 
2025 Sep 5]. Available from: https://data.who.int/fr/indicators/i/B54EB15/5C8435F

13.     

El Ata GA, El Desouky S, Manawil M, Khalifa E. Assessment of Work-Related Musculoskeletal 
Symptoms in Operation Room Nurses. Curr Sci Int. 2016;5:215–22.

14.     

Kgakge K, Chelule PK, Zungu LI. Prevalence and risk factors for self-reported work-related 
musculoskeletal disorder symptoms among nurses in a tertiary public hospital in Botswana. Occup 
health South Afr. 2019;25:92–6.

15.     

Moodley M, Ismail F, Kriel A. Work-related musculoskeletal disorders amongst undergraduate nursing 
students at the University of Johannesburg. Health SA. 2020;25:1460. [DOI] [PubMed] [PMC]

16.     

Kgakge K, Hlongwa M, Nwagbara UI, Ginindza T. The distribution of work-related musculoskeletal 
disorders among nurses in sub-Saharan Africa: a scoping review. Syst Rev. 2024;13:273. [DOI] 
[PubMed] [PMC]

17.     

Kasa AS, Workineh Y, Ayalew E, Temesgen WA. Low back pain among nurses working in clinical 
settings of Africa: systematic review and meta-analysis of 19 years of studies. BMC Musculoskelet 
Disord. 2020;21:310. [DOI] [PubMed] [PMC]

18.     

Sorour AS, El-Maksoud MM. Relationship between musculoskeletal disorders, job demands, and 
burnout among emergency nurses. Adv Emerg Nurs J. 2012;34:272–82. [DOI] [PubMed]

19.     

Ojedoyin OO, Abobabrin E, Akintayo ND, Onisile DF. Prevalence of work-related musculoskeletal 
disorders and its association with perceived stress among undergraduate nursing students in Nigeria. 
Afr J Nurs Midwifery. 2025;8:86–93. [DOI]

20.     

Elghazally SA, Mahran SA, Zayet HH, Shaker IS. Patterns of work-related musculoskeletal disorders 
among nurses. Egypt J Occup Med. 2023;47:33–48. [DOI]

21.     

Jacquier-Bret J, Gorce P. Work-Related Musculoskeletal Disorder Prevalence by Body Area Among 
Nurses in Asia: Systematic Review and Meta-Analysis. Int J Environ Res Public Health. 2025;22:652. 
[DOI] [PubMed] [PMC]

22.     

Gorce P, Jacquier-Bret J. Work-Related Musculoskeletal Disorder Prevalence by Body Area Among 
Nurses in Europe: Systematic Review and Meta-Analysis. J Funct Morphol Kinesiol. 2025;10:66. [DOI] 
[PubMed] [PMC]

23.     

Page MJ, Moher D, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. PRISMA 2020 explanation 
and elaboration: updated guidance and exemplars for reporting systematic reviews. BMJ. 2021;372:
n160. [DOI] [PubMed] [PMC]

24.     

Harris JD, Quatman CE, Manring MM, Siston RA, Flanigan DC. How to write a systematic review. Am J 
Sports Med. 2014;42:2761–8. [DOI] [PubMed]

25.     

Kuorinka I, Jonsson B, Kilbom A, Vinterberg H, Biering-Sørensen F, Andersson G, et al. Standardised 
Nordic questionnaires for the analysis of musculoskeletal symptoms. Appl Ergon. 1987;18:233–7. 
[DOI] [PubMed]

26.     

https://osha.europa.eu/fr/publications/work-related-musculoskeletal-disorders-facts-and-figures-synthesis-report-10-eu-member/view
https://osha.europa.eu/fr/publications/work-related-musculoskeletal-disorders-facts-and-figures-synthesis-report-10-eu-member/view
https://dx.doi.org/10.1001/jamanetworkopen.2024.4121
http://www.ncbi.nlm.nih.gov/pubmed/38592723
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11004833
https://www.worldometers.info/world-population/africa-population/
https://www.worldometers.info/world-population/africa-population/
https://files.aho.afro.who.int/afahobckpcontainer/production/files/iAHO_HWF_regional_Factsheet.pdf
https://files.aho.afro.who.int/afahobckpcontainer/production/files/iAHO_HWF_regional_Factsheet.pdf
https://data.who.int/fr/indicators/i/B54EB15/5C8435F
https://dx.doi.org/10.4102/hsag.v25i0.1460
http://www.ncbi.nlm.nih.gov/pubmed/33391828
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7756601
https://dx.doi.org/10.1186/s13643-024-02687-x
http://www.ncbi.nlm.nih.gov/pubmed/39482715
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11526634
https://dx.doi.org/10.1186/s12891-020-03341-y
http://www.ncbi.nlm.nih.gov/pubmed/32416726
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7231416
https://dx.doi.org/10.1097/TME.0b013e31826211e1
http://www.ncbi.nlm.nih.gov/pubmed/22842970
https://dx.doi.org/10.52589/AJHNM-OBDHJWO1
https://dx.doi.org/10.21608/ejom.2022.170933.1297
https://dx.doi.org/10.3390/ijerph22040652
http://www.ncbi.nlm.nih.gov/pubmed/40283873
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC12026652
https://dx.doi.org/10.3390/jfmk10010066
http://www.ncbi.nlm.nih.gov/pubmed/39982306
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11843921
https://dx.doi.org/10.1136/bmj.n160
http://www.ncbi.nlm.nih.gov/pubmed/33781993
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8005925
https://dx.doi.org/10.1177/0363546513497567
http://www.ncbi.nlm.nih.gov/pubmed/23925575
https://dx.doi.org/10.1016/0003-6870(87)90010-x
http://www.ncbi.nlm.nih.gov/pubmed/15676628


Explor Musculoskeletal Dis. 2026;4:1007116 | https://doi.org/10.37349/emd.2026.1007116 Page 20

Downes MJ, Brennan ML, Williams HC, Dean RS. Development of a critical appraisal tool to assess the 
quality of cross-sectional studies (AXIS). BMJ Open. 2016;6:e011458. [DOI] [PubMed] [PMC]

27.     

Hermanson JE, Choi SD. Study of musculoskeletal risks of the office-based surgeries. Work. 2012;41 
Suppl 1:1940–3. [DOI] [PubMed]

28.     

Neyeloff JL, Fuchs SC, Moreira LB. Meta-analyses and Forest plots using a microsoft excel spreadsheet: 
step-by-step guide focusing on descriptive data analysis. BMC Res Notes. 2012;5:52. [DOI] [PubMed] 
[PMC]

29.     

Cochrane Handbook for Systematic Reviews of Interventions [Internet]. The Cochrane Collaboration; 
c2026 [cited 2025 Sep 5]. Available from: https://www.cochrane.org/authors/handbooks-and-manu
als/handbook

30.     

Ajibade BL, Alao MT. Prevalence of musculo-skeletal disorders among nurses in Osun State, Nigeria. J 
Biol Agric Healthc. 2013;3:170–6.

31.     

Alalagy S, Altaeb S, Saffour M. Prevalence and Risk Factors of Work-related Musculoskeletal Disorders 
Among Nurses: A Cross-Sectional Study in Benghazi, Libya. Alq J Med App Sci. 2025;8:1438–43. [DOI]

32.     

Brien K, Lukhele Z, Nhlapo JM, Pieterse A, Swanepoel A, Wagener L, et al. Work-related 
musculoskeletal disorders in nurses working in South African spinal cord rehabilitation units. Int J Afr 
Nurs Sci. 2018;8:107–11. [DOI]

33.     

Freimann T, Pääsuke M, Merisalu E. Work-Related Psychosocial Factors and Mental Health Problems 
Associated with Musculoskeletal Pain in Nurses: A Cross-Sectional Study. Pain Res Manag. 2016;2016:
9361016. [DOI] [PubMed] [PMC]

34.     

Mailutha JT, Mugga J, Kanali CL. Prevalence of Musculoskeletal Disorders among Nurses in Kenya: Part 
1, Anthropometric Data and MSDS. Int J Emerg Technol Adv Eng. 2020;10:158–63.

35.     

Munabi IG, Buwembo W, Kitara DL, Ochieng J, Mwaka ES. Musculoskeletal disorder risk factors among 
nursing professionals in low resource settings: a cross-sectional study in Uganda. BMC Nurs. 2014;13:
7. [DOI] [PubMed] [PMC]

36.     

Mutanda T, Mwaka E, Sekimpi P, Ntuulo M J. Occupation Related Musculoskeletal Disorders among 
Nurses at the National Referral Hospital, Mulago in Uganda. Occup Med Health Aff. 2017;5:1000267. 
[DOI]

37.     

Muthelo L, Sinyegwe NF, Phukubye TA, Mbombi MO, Ntho TA, Mothiba TM. Prevalence of Work-
Related Musculoskeletal Disorders and Its Effects amongst Nurses in the Selected Intellectual 
Disability Unit of the Limpopo Province. Healthcare (Basel). 2023;11:777. [DOI] [PubMed] [PMC]

38.     

Nemera A, Eliyas M, Likassa T, Teshome M, Tadesse B, Dugasa YG, et al. Magnitude of work-related 
musculoskeletal disorders and its associated factors among Ethiopian nurses: a facility based cross-
sectional study. BMC Musculoskelet Disord. 2024;25:452. [DOI] [PubMed] [PMC]

39.     

Nkhata LA, Esterhuizen TM, Siziya S, Phiri PDC, Munalula-Nkandu E, Shula H. The Prevalence and 
Perceived Contributing Factors for Work-Related Musculoskeletal Disorders among Nurses at the 
University Teaching Hospital in Lusaka, Zambia. Int J Public Health. 2015;3:508–13. [DOI]

40.     

Ouni M, Elghali MA, Abid N, Aroui H, Dabebbi F. Prevalence and risk factors of musculoskeletal 
disorders among Tunisian nurses. Tunis Med. 2020;98:225–31. [PubMed]

41.     

Tinubu BM, Mbada CE, Oyeyemi AL, Fabunmi AA. Work-related musculoskeletal disorders among 
nurses in Ibadan, South-west Nigeria: a cross-sectional survey. BMC Musculoskelet Disord. 2010;11:
12. [DOI] [PubMed] [PMC]

42.     

Yitayeh A, Mekonnen S, Fasika S, Gizachew M. Annual Prevalence of Self-Reported Work Related 
Musculoskeletal Disorders and Associated Factors among Nurses Working at Gondar Town 
Governmental Health Institutions, Northwest Ethiopia. Emerg Med Australas. 2015;5:227. [DOI]

43.     

Ellapen TJ, Narsigan S. Work Related Musculoskeletal Disorders among Nurses: Systematic Review. J 
Ergon. 2014;S4:S4–003. [DOI]

44.     

https://dx.doi.org/10.1136/bmjopen-2016-011458
http://www.ncbi.nlm.nih.gov/pubmed/27932337
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5168618
https://dx.doi.org/10.3233/WOR-2012-0411-1940
http://www.ncbi.nlm.nih.gov/pubmed/22316999
https://dx.doi.org/10.1186/1756-0500-5-52
http://www.ncbi.nlm.nih.gov/pubmed/22264277
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3296675
https://www.cochrane.org/authors/handbooks-and-manuals/handbook
https://www.cochrane.org/authors/handbooks-and-manuals/handbook
https://dx.doi.org/10.54361/ajmas.258326
https://dx.doi.org/10.1016/j.ijans.2018.04.004
https://dx.doi.org/10.1155/2016/9361016
http://www.ncbi.nlm.nih.gov/pubmed/27885319
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5112316
https://dx.doi.org/10.1186/1472-6955-13-7
http://www.ncbi.nlm.nih.gov/pubmed/24565421
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3940025
https://dx.doi.org/10.4172/2329-6879.1000267
https://dx.doi.org/10.3390/healthcare11050777
http://www.ncbi.nlm.nih.gov/pubmed/36900781
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10000717
https://dx.doi.org/10.1186/s12891-024-07479-x
http://www.ncbi.nlm.nih.gov/pubmed/38849729
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11157698
https://dx.doi.org/10.11648/j.sjph.20150304.18
http://www.ncbi.nlm.nih.gov/pubmed/32395816
https://dx.doi.org/10.1186/1471-2474-11-12
http://www.ncbi.nlm.nih.gov/pubmed/20089139
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2823665
https://dx.doi.org/10.4172/2165-7548.1000227
https://dx.doi.org/10.4172/2165-7556.S4-003


Explor Musculoskeletal Dis. 2026;4:1007116 | https://doi.org/10.37349/emd.2026.1007116 Page 21

Yan P, Yang Y, Zhang L, Li F, Huang A, Wang Y, et al. Correlation analysis between work-related 
musculoskeletal disorders and the nursing practice environment, quality of life, and social support in 
the nursing professionals. Medicine (Baltimore). 2018;97:e0026. [DOI] [PubMed] [PMC]

45.     

Aremu AB, Afolabi IB, Odongo OA, Shehzad S, Khan KS. Prevalence of musculoskeletal disorders 
among healthcare professionals in Africa: A systematic review and meta-analysis. Research Square 
[Preprint]. 2023 [cited 2025 Sep 5]. Available from: https://www.researchsquare.com/article/rs-346
5239/v1

46.     

Gorce P, Jacquier-Bret J. Continental Umbrella Review and Meta-Analysis of Work-Related 
Musculoskeletal Disorders Prevalence Among Healthcare Professionals. Theor Appl Ergon. 2025;1:7. 
[DOI]

47.     

Heidari M, Borujeni MG, Khosravizad M. Health-promoting Lifestyles of Nurses and Its Association 
with Musculoskeletal Disorders: A Cross-Sectional Study. J Lifestyle Med. 2018;8:72–8. [DOI] 
[PubMed] [PMC]

48.     

Jacquier-Bret J, Gorce P. Prevalence of Body Area Work-Related Musculoskeletal Disorders among 
Healthcare Professionals: A Systematic Review. Int J Environ Res Public Health. 2023;20:841. [DOI] 
[PubMed] [PMC]

49.     

Al-Moteri M, Alzahrani AA, Althobiti ES, Plummer V, Sahrah AZ, Alkhaldi MJ, et al. The Road to 
Developing Standard Time for Efficient Nursing Care: A Time and Motion Analysis. Healthcare (Basel). 
2023;11:2216. [DOI] [PubMed] [PMC]

50.     

Michel O, Garcia Manjon AJ, Pasquier J, Ortoleva Bucher C. How do nurses spend their time? A time 
and motion analysis of nursing activities in an internal medicine unit. J Adv Nurs. 2021;77:4459–70. 
[DOI] [PubMed] [PMC]

51.     

Wang K, Zeng X, Li J, Guo Y, Wang Z. The prevalence and risk factors of work-related musculoskeletal 
disorders among nurses in China: A systematic review and meta-analysis. Int J Nurs Stud. 2024;157:
104826. [DOI] [PubMed]

52.     

Lipscomb J, Trinkoff A, Brady B, Geiger-Brown J. Health care system changes and reported 
musculoskeletal disorders among registered nurses. Am J Public Health. 2004;94:1431–5. [DOI] 
[PubMed] [PMC]

53.     

Jacquier-Bret J, Gorce P. Do Demographic, Economic, and Quality-of-Life Indicators Have an Effect on 
the Prevalence of WMSDs Among African Nurses? A Systematic Review and Meta-Analysis. Theor Appl 
Ergon. 2025;1:13. [DOI]

54.     

Kim Y, Lee MJ, Choi M, Cho E, Ryu GW. Exploring nurses’ multitasking in clinical settings using a 
multimethod study. Sci Rep. 2023;13:5704. [DOI] [PubMed] [PMC]

55.     

Sisala Mohammed I, Abdulai MH, Ibrahim MM, Buasilenu H, Baako IA, Nyarko BA, et al. Prevalence of 
Workplace-Related Musculoskeletal Disorders Among Nurses and Midwives in a Tertiary Healthcare 
Facility: A Descriptive Cross-Sectional Survey. Nurs Open. 2024;11:e70098. [DOI] [PubMed] [PMC]

56.     

https://dx.doi.org/10.1097/MD.0000000000010026
http://www.ncbi.nlm.nih.gov/pubmed/29489648
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5851758
https://www.researchsquare.com/article/rs-3465239/v1
https://www.researchsquare.com/article/rs-3465239/v1
https://dx.doi.org/10.3390/tae1010007
https://dx.doi.org/10.15280/jlm.2018.8.2.72
http://www.ncbi.nlm.nih.gov/pubmed/30474003
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6239136
https://dx.doi.org/10.3390/ijerph20010841
http://www.ncbi.nlm.nih.gov/pubmed/36613163
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9819551
https://dx.doi.org/10.3390/healthcare11152216
http://www.ncbi.nlm.nih.gov/pubmed/37570456
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10418769
https://dx.doi.org/10.1111/jan.14935
http://www.ncbi.nlm.nih.gov/pubmed/34133039
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8518809
https://dx.doi.org/10.1016/j.ijnurstu.2024.104826
http://www.ncbi.nlm.nih.gov/pubmed/38843644
https://dx.doi.org/10.2105/ajph.94.8.1431
http://www.ncbi.nlm.nih.gov/pubmed/15284055
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1448467
https://dx.doi.org/10.3390/tae1020013
https://dx.doi.org/10.1038/s41598-023-32350-9
http://www.ncbi.nlm.nih.gov/pubmed/37029189
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10082008
https://dx.doi.org/10.1002/nop2.70098
http://www.ncbi.nlm.nih.gov/pubmed/39570971
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11580808

	Abstract
	Keywords
	Introduction
	Materials and methods
	Search strategy
	Quality appraisal
	Data extraction
	Statistical analysis

	Results
	Search results
	Quality appraisal
	Study characteristics
	Overall WMSD prevalence
	WMSD prevalence by body area
	Neck
	Upper back
	Lower back
	Shoulder
	Elbow
	Wrist
	Hip
	Knee
	Ankle

	WMSD prevalence synthesis
	Meta-regression
	Sensitivity analysis

	Discussion
	Overall WMSD prevalence
	WMSD prevalence by body area
	Effect of age on WMSD prevalence
	Heterogeneity
	Limitations
	Recommendations for future work

	Abbreviations
	Declarations
	Author contributions
	Conflicts of interest
	Ethical approval
	Consent to participate
	Consent to publication
	Availability of data and materials
	Funding
	Copyright

	Publisher’s note
	References

