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Abstract

Nurses in Africa are exposed to musculoskeletal disorders at work (WMSDs). They are
multifactorial and may be related to demographic, economic, and quality-of-life factors.
The aim of this study was to investigate the effect of nurses’ age, experience, body mass
index (BMI), and macroscopic indices such as nurse-to-bed ratio, Human Development
Index (HDI), and Gross Domestic Product (GDP) on the overall prevalence and prevalence
by body area. A systematic review and a meta-analysis were conducted during September
2025. ScienceDirect, PubMed /Medline, Google Scholar, Science.gov, and Mendeley were
scanned without a date limit. The article selection, review, critical appraisal, and data
extraction were performed by two authors independently. Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) was used for reporting the search results.
Among the 4305 identified records, 18 studies included for a total of 4266. The overall
prevalence was pooled at 77.4%. Subgroup analyses demonstrated a decrease in WMSDs
with age, and nurse-to-bed ratio, and an increase in lower limb WMSDs with experience,
BMI, GDP, and HDI (for most of body areas). Future work could examine the effect of the
nurse-to-bed ratio by considering the resources of a facility and conducting more in-depth
analyses by subgroup. The development of ergonomic programs remains essential to the
well-being at work of African nurses.

Keywords: musculoskeletal disorders; work-related musculoskeletal disorders; nurse-
to-bed ratio; gross domestic product; quality of life; public health; occupational health;
ergonomics

1. Introduction

Musculoskeletal disorders are widespread in the workplace, and preventing them
has become a major public health issue given the very high number of people affected
(1.71 billion in 2019 [1]). These WMSDs are characterized by inflammatory and degenerative
condition. These WMSDs are characterized by inflammation and degeneration of muscle,
joint, and nerve tissues. They include all inflammatory syndromes (tendinitis, bursitis,
etc.), tissue compression, particularly of the nerves (e.g., carpal tunnel syndrome), and all
other regional pain syndromes (e.g., low back pain) that cannot be attributed to a known
pathology [2]. They are the origin of many work stoppages and induce very high direct
and indirect costs.
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The prevalence of WMSDs is very high among healthcare professionals [3,4]. Nu-
merous studies have reported an overall prevalence of 83% among surgeons [5,6], 87%
among dentists [7,8], 90% among midwives [9,10], 91% among physiotherapists [11,12],
91% among occupational therapists [13], and 58% among osteopaths [14]. A high preva-
lence of between 50% and 90% has also been widely demonstrated among nurses at the
national [15,16], continental [17-19], and worldwide [20-22] levels. The authors highlighted
that the most affected areas were the lower back, with a prevalence of nearly 60%, followed
by the neck and shoulder, with a prevalence of 40-45%.

Many factors influence the overall WMSD prevalence and prevalence by body area.
Some risk factors are related to professional practice and refer to issues such as awkward
postures, handling heavy equipment or dependent patients, repeating numerous tasks
throughout the day in static postures maintained for long periods of time, etc. [23,24].
These factors affect their quality of life at work and lead them to adapt their working
environment, call for help to perform some care tasks, take more breaks, or reduce the use
of specific care practices that aggravate their discomfort [25,26]. Other factors are related
to the demographic characteristics of nurses. Studies have shown that age, gender, body
mass index, marital status, level of education, and level of experience affect the prevalence
of WMSDs among nurses [27,28]. Working conditions, including the number of hours
worked per day and per week, heavy workload, and night shift frequency, also have an
impact on the onset of WMSDs [15,29]. General working conditions also contribute to the
development of WMSDs. They are related to the resources that each country allocates
to the healthcare sector. With a larger share of Gross Domestic Product (GDP) invested,
it is possible to improve these working conditions, in particular by providing hospital
infrastructure, healthcare personnel, and ergonomic equipment, thereby reducing the risk
of WMSDs. For example, Sun et al. [20] have shown relationships between parameters
related to a country’s development (i.e., financial resources) and the risk of WMSDs. The
authors showed that the prevalence in eight body areas was higher in developing countries
than in developed countries. With regard to staff, the nurse-to-bed ratio, i.e., the number
of nurses administering care to patients, has also been considered at the local level, i.e.,
a department or institution [30], or at the national level [31] as a risk factor. Abedini
et al. [30] showed an effect of the nurse-to-bed ratio on WMSDs: a higher nurse-to-bed
ratio reduces the WMSD prevalence. Finally, the degree of awareness is also a factor that
could be involved in the prevention of WMSDs. The Human Development Index (HDI)
is a macroscopic parameter at the country level that incorporates this aspect through an
education index coupled with a life expectancy and national income index. It is therefore a
complementary parameter to GDP and the nurse-to-bed ratio that could have an impact on
the prevalence of WSMDs.

To our knowledge, few studies have conducted large-scale subgroup analyses, i.e., at
the continental level or worldwide. The studies currently available mainly concern overall
prevalence and prevalence by body area on a continent [17,19] or worldwide [20,22,32-34].
Only recent studies have investigated the effect of some of these parameters on a large scale.
Jacquier-Bret et al. [22] assessed the effect of demographic parameters on the prevalence of
WMSDs, while Sun et al. [20] analyzed the effect of an economic parameter considering
different countries in the world. Only one meta-analysis has tested the effect of experience
on the prevalence of WMSDs among nurses in Asia [19]. Analyses by continent have the
advantage of highlighting specificities that cannot be seen worldwide and thus contribute
to a better understanding of the appearance of WMSDs. These data provide evidence to
support practice and improve the professional environment and quality of life at work
for nurses through the implementation of appropriate policies, the development of new
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equipment, and more effective human resource management that incorporates planification
and staff rotation cycles.

In this context, the aim of this study was to extend the analyses by continent, examining
the effects of demographic, economic, and quality-of-life indicators on the prevalence of
WMSDs among African nurses. Subgroup analyses will be conducted based on information
on age, experience, body mass index, GDP, HDI, and the nurse-to-bed ratio. It has been
hypothesized that a high GDP, HDI, and higher nurse-to-bed ratio leads to better working
conditions and therefore a reduced prevalence of WMSDs.

2. Materials and Methods

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA [35,36]
guidelines were applied to conduct the systematic review and meta-analysis and present the results.
The full protocol was registered in the PROSPERO database under the number CRD420251156021.

2.1. Search Strategy

The following combination of keywords, linked by the Boolean operator AND, was
used to search for studies related to the study objective: “work-related musculoskeletal
disorders” AND nurse AND prevalence AND Africa. Between 3 and 12 September 2025,
the search was conducted in the following five free databases: Google Scholar, Mendeley,
PubMed /Medline, ScienceDirect, and Science.gov.

The inclusion criteria were defined according to the PECOs [37] principle (P: Partic-
ipants; E: Exposures; C: Comparisons; O: Outcomes; s: Study design). An article was
included if it investigates nurses of any specialty or department working in Africa (P) for
whom the WMSD was reported in the workplace (E) throughout overall prevalence and by
body area (O) using a cross-sectional study (s). Comparisons (C) are not applicable in the
context of this study. “Work-related musculoskeletal disorders” were defined as symptoms
of pain and discomfort lasting at least one week or occurring at least once a month during
the past 12 months [38].

Studies that (1) were not peer-reviewed cross-sectional surveys published in English;
(2) did not focus on African nurses; or (3) did not report or provide sufficient detail on data
regarding the prevalence of MSDs by body area were excluded.

The selection process was conducted in several stages. First, the search keywords were
entered into each database. The results corresponding to the search were extracted and
compiled into a single table (Microsoft Excel). Multiple entries for the same article were
deleted using an automatic function. Each unique entry was then evaluated based on its
title and abstract. If it did not meet the inclusion criteria, it was excluded. The full text of
the remaining articles was then evaluated to establish the final list of included studies. Each
step of the process was carried out separately by two evaluators (PG and JJB). The results
were compared at the end of each step, and all discrepancies were resolved by consensus
after reevaluating the articles and, if necessary, by consulting a third reviewer.

2.2. Quality Appraisal

The quality was assessed using the Cross-sectional Study Assessment Tool (AXIS
tool) [39] by the two reviewers, separately. The presence of each of the 20 items in the
text was verified and the percentage of elements present was computed. Three levels of
quality were defined in accordance with the classification by Hermanson and Choi [40]:
low if the score was between 0 and 50%, medium for a score between 50% and 80%, and
high for more than 80% of items present. The results of each reviewer were compared, and
discrepancies were discussed in order to reach a consensus.
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2.3. Data Extraction and Complementary Information

In accordance with the study objective, overall and body area prevalence rates were
extracted from each study and synthesized in a table. The nine body areas contained in the
Nordic Musculoskeletal disorders Questionnaire [38] were considered: neck, upper back,
lower back, shoulder, elbow, wrist, hip, knee, and ankle. These data were supplemented
with information related to each cross-sectional study: the name of the first author, the
sample size, gender distribution, average age, body mass index (BMI), professional expe-
rience as nurses, as well as the country in which they practice their professional activity.
In the case where the prevalence data were reported on a subgroup (most often that of
individuals affected by MSD), a homogenization of the data was carried out: the prevalence
was recomputed in relation to the total sample in order to allow the comparison of the
results with those of other studies.

Three indicators related to the different African countries studied were added to
conduct the meta-analysis: Gross Domestic Product (GDP) [41], Human Development
Index (HDI) [42], and the nurse-to-bed ratio. The latter was computed from information on
the number of beds per 1000 inhabitants [43] and the density of nurses per 10,000 inhabitants
for each country [44].

2.4. Statistical Analysis

The method proposed by Neyeloff et al. [45] was used to conduct the meta-analysis.
The heterogeneity was assessed using I statistic and Cochran’s Q test (significance
level < 10%) [46]. For 12, the intervals 0-40%, 30-60%, 50-90%, and 70-100% correspond to
low, moderate, substantial, and high heterogeneity, respectively. If p(Q) > 0.1 and I? < 50%,
a fixed effects model was selected (no evidence of heterogeneity). Otherwise, a random
effects model was applied. Three demographic (age, years of experience, and body mass
index) and two country indicators (HDI and nurse-to-bed ratio) were considered to conduct
subgroup analyses and study their effect on overall and body area prevalence among African
nurses. The following breakdown was used for the analysis: age (<30 years, 3040 years,
>40 years), years of experience (<10 years, 10-20 years, >20 years), BMI (normal: 18.5-24.9 and
overweight: >25 [47], nurse-to-bed ratio (<2 and >2), and HDI (medium: <0.7; high: >0.7). A
meta-regression was performed to analyze the trend in WMSD prevalence as a function of the
Gross Domestic Product (GDP) of the country in which the different studies were conducted.
Analyses were achieved using JASP (v0.19.3.0).

3. Results
3.1. Search Results

The search of the five databases enabled the extraction of 4305 studies matching the
keywords used, with 37 of these being duplicates. During the initial selection based on
titles and abstracts, the application of inclusion/exclusion criteria led to the exclusion of
4151 entries out of the 4268 found. The main reasons were related to inadequate format
(not peer-reviewed, not written in English, conference, book, review, etc.), lack of detailed
presentation of the prevalence of WMSD among nurses, or consideration of a mixed sample
(several health professions or not only African participants). The second selection phase,
based on the full texts, excluded 92 studies from the remaining 117 based on the following
criteria: samples including different healthcare professionals without presentation of the
WMSD prevalence by profession, or WMSD values not reported for the total sample of
nurses. Seven additional studies were excluded because the article was not accessible.
Finally, 18 cross-sectional studies were selected and included in the analysis of WMSD
prevalence among nurses in Africa, for a total of 4266 participants. Figure 1 details the
selection process.
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Figure 1. PRISMA flow diagram illustrating the search and selection process.

3.2. Quality Appraisal of the Included Studies

Table 1 details the quality assessment performed with the AXIS tool. Among the
18 included studies [23,26,29,48-61], all scored above 80%, indicating high quality, with the
exception of the study by Mailutha et al. [53], which scored 79%, indicating medium quality.
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Table 1. Quality appraisal of each included study using AXIS tool.
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No

Yes

Yes

Yes

Yes

NA

No

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

No

Yes

Yes

Tinubu et al.,
2010 [26]

Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes No NA Yes Yes Yes Yes No Yes 16 3 89% High

Yes

Yitayeh et al.,
2015 [61]

NA: not applicable.
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3.3. Study Characteristics

Table 2 reports the demographic characteristics of the participants interviewed in
each of the 18 included studies. The samples size ranged from 58 to 741 nurses and were
predominantly female in 15 of the 16 studies that reported this parameter. Only the study
by Nemera et al. [29] tested a sample in which the number of males was predominant.
The mean age of the participants ranged from 20.48 to 43.7 years. Only two studies did
not report the mean age of their sample. Experience as nurses was different, i.e., between
3.5 and 19.4 years, for the 10 studies that reported this information. Only five studies
reported the weekly practice hours: between 33.8 and 60.6 h per week. BMI was reported
by eight studies with values ranging from 22.3 (normal) to 29.4 (overweight). All included
studies were conducted in 10 different African countries: Botswana, Egypt, Ethiopia, Kenya,
Libya, Nigeria, South Africa, Tunisia, Uganda, and Zambia. For each of them, economic
and quality of life parameters were reported. GDP values ranged from 28.91 (Zambia) to
410.34 (South Africa) billion US Dollars. The nurse-to-bed ratio ranged from 0.5 (Kenya
and South Africa) to 4.5 (Uganda). Finally, the reported HDI ranged from 0.497 (i.e., low
HDI, Ethiopia) to 0.754 (i.e., high HDI, Egypt).

Table 2. Demographic characteristics of participants and their country for each included study.

GDp Nurse- Sample Experience Practice
Authors Country (Billion HDI to-Bed Si P Male/Female  Age (Year) PY Year/Week BMI
US $) Ratio ize (Year) (Year/Week)
Ajibade et al., Lo 0.560 o o
2013 [45] Nigeria 188.27 (Medium) 3.29 138 16.7%/833% 36.2
ZAOIS?%]“ al, Libya 47.48 (%17;}11) 1.99 215 51%/949%  43.7+72 194 +9.0 29.4+53
Brien et al., South . o o
2018 [50] Arica 41034 0.741(High) 278 59 169%/83.1% 36.73+933  9.87+755  40.14 +6.39
El Ataetal., 0.754 o o
é?l ﬁ 51 %1 1 Egypt 347.34 (15117%2) 128 184 15.8%/842% <30
ghazally et al., B

2093 [52] Egypt 347.34 (High) 128 200 324488 27.7 454
Kgakge et al., 0.731 o o
2009 3] Botswana  19.40 (High) 1.68 200 25.0%/75.0% 35.2 53
%;g‘fg;‘]a etal,  Kenya 131.67 (M?sflizjm) 1.62 314
Moodley et al., South . o o
2020 [54] Arica 41034 0.741(High) 2.78 125 224%/77.6% 2236
%TZTE;]et al, Uganda 64.28 (M%g?jm) 452 741 143%/857% 3544107  11.9+105 4374189
Mutanda et al., 0.582 o o
2017 [56] Uganda 64.28 (Medium) 452 266 10.0%/90.0% 39.2 14
Muthelo et al., South . o, o,
2003 28] Abrica 41034 0.741(High) 278 69 25.0%/75.0% 421 147
Nemera et al., . 0.497 o o
2004 [20] Ethiopia 117.46 (Medium) 4.07 397 625%/37.5% 28.67 35
%1;};‘[?7‘]* al, Zambia 28.91 (M%g?fm) 1.47 267 180%/82.0% 365+939 1194926  338+10.2
%gg‘[’g’é’i‘ etal,  Nigeria 188.28 (M%gg?m) 3.29 216 19.9%/80.1% 20.48 223440
%‘;r(‘)l[‘:tg]al" Tunisia 56.29 (%gﬁ) 0.98 310 458%/542% 414457 819439 2571 +2.24
ggig‘fg(‘j}t al, Egypt 347.34 (%gsﬁ) 1.28 58 31.0%/69.0%  27.9 8.4 60.6 + 20.2 25.04
gg}gﬁ;‘(ﬁt al, Nigeria 188.27 (Moe'gffm) 3.29 118 25%/975%  364+77 118476  404+65 262+ 46
;(‘)tlag’ F& ]et al, Ethiopia 117.46 (Mggigzm) 4.07 380 46.3%/537%  30.0+58 2229 +0.08

BMI: body mass index; GDP: Gross Domestic Product (estimate in 2025 [41]); HDI: Human Development Index
(estimate in 2025 [42]).

Table 3 detailed all the overall and body area prevalence values estimated by each
study. Thirteen studies reported all 10 prevalence values. Two studies, Ajibade et al. [48]
and Mutanda et al. [56], assessed the prevalence of all nine body areas but did not report
the overall prevalence. Three studies reported the overall prevalence but had areas not
assessed (one, three, and five missing areas in the studies of Moodley et al. [54], Mailutha
et al. [53], and Muthelo et al. [28], respectively).
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Table 3. Overall WMSD prevalence and by body area for each included study.
Authors Country Neck Upper Lower Shoulder Elbow Wrist Hip Knee Ankle Overall
Back Back

%ilga[‘i;]et s Nigeria 203%  233% 70.3% 21.0% 8.7% 18.1% 31.9% 28.3% 26.8% -
?&;‘?%ft A Libva 52.6% 42.3% 68.8% 47.4% 14.4% 37.7% 21.4% 48.4% 33.5% 92.1%
Brien et al., South o o o o o o o o o o
2018 [30] Arica 8.8% 23.5% 73.5% 41.2% 2.9% 17.7% 17.7% 26.5% 26.5% 61.0%
Eélfzt%’it] al, Egypt 571%  37.0% 76.1% 60.9% 23.9% 52.2% 46.7% 67.9% 60.9% 97.8%
gg}l‘a;glzlé’ (527 FEeypt 57.5% 48.0% 68.5% 45.0% 22.0% 31.5% 27.5% 87.0% 46.0% 88.0%
ZKng‘gkf‘;ft Ay Botswana  150%  327% 68.6% 36.8% 3.6% 8.2% 10.9% 14.5% 23.2% 90.9%
%33‘;;};? el Kenya 20.4% - 32.5% 20.4% - 6.3% - 11.3% 21.5% 74.2%
Moodley et al., South
2020 [54] Arica 65.9%  622% 81.1% 63.6% 1.1% 41.5% 46.8% 63.6% - 83.0%
%‘f;‘?};’;}et al, Uganda 369%  35.8% 61.9% 32.6% 15.4% 29.1% 27.9% 37.1% 38.1% 80.8%
%‘11;*‘[‘;2? etal,  Uganda 24.1% 24.1% 58.7% 20.7% 11.0% 24.8% 26.6% 38.5% 29.7% -
Muthelo et al., South
2023 [28] Abrica 9.0% - 43.0% 22.0% - 12.0% - - - 38.0%
2N092T‘[";3]et A, Bihiopia  45.8% 13.4% 37.2% 28.0% 31.7% 17.1% 14.9% 20.2% 11.6% 73.8%
%ﬁ};‘[t;;]“ As Zambia  169%  19.0% 53.3% 29.9% 10.3% 18.5% 24.5% 9.2% 549% 77.9%
%;g‘[’%’é‘]‘ etal,  Njigeria 66.2%  56.0% 72.9% 57.0% 16.4% 52.7% 40.6% 30.4% 34.3% 95.0%
%‘%igg?l" Tunisia 28.2% 36.9% 68.5% 21.5% 20.1% 18.1% 0.7% 34.5% 20.8% 48.1%
ig{g‘f;gf al, Egypt 67.2%  552% 63.8% 65.5% 25.9% 50.0% 29.3% 44.8% 44.8% 63.8%
;3‘1‘5?‘2’6? A, Nigeria 28.0% 16.8% 44.1% 12.6% 7.1% 16.2% 3.4% 22.4% 10.2% 84.4%
;{(i)tlag fgll f‘ A, Ethiopia  526%  42.3% 68.8% 47.4% 14.4% 37.7% 21.4% 48.4% 33.5% 92.1%

3.4. WSMD Prevalence—Meta-Analysis

Table 4 summarizes the overall prevalence and prevalence by body area pooled across
all included studies. The overall prevalence was estimated at 77.7% (95% CI: 69.4-86.1%).
The most exposed area was lower back with a prevalence of 61.2%. Neck, upper back,
shoulder, knee, ankle presented a prevalence between 32% and 37%. A prevalence of 25%
was pooled for wrist and hip. Finally, elbow was the least affected (13.8%).

Table 4. Pooled WMSD prevalence from the 18 included studies for nurses in Africa.

WMSD Prevalence Among African Nurses

Body Area -
n S. Size 2 ES 95% CI
Neck 18 4266 95.34 36.4% (28.6-44.1)
Upper back 16 3883 93.13 34.7% (27.9-41.4)
Lower back 18 4266 89.88 61.2% (53.8-68.6)
Shoulder 18 4266 92.14 36.1% (30.0-42.3)
Elbow 16 3883 94.19 13.8% (9.6-18.0)
Wrist 18 4266 94.70 26.3% (20.3-32.3)
Hip 16 3883 97.79 24.0% (16.6-31.5)
Knee 17 4197 96.35 36.5% (28.2-44.8)
Ankle 16 4072 94.03 31.7% (25.0-38.3)
Overall 16 3862 88.13 77.7% (69.4-86.1)

n: number of studies. S. size: sample size. ES: effect sizes computed using a random effect model due to significant
heterogeneity. 95% CI: 95% confidence interval.

3.4.1. Effect of Demographic Parameters

Table 5 summarizes the effect of nurses’” age on the prevalence of WMSDs. First, the
overall prevalence was stable and high (80%) up to age 40, then decreased by 20% after
age 40. The neck, shoulder, and wrist prevalence appeared to be high for the youngest
group, then decreased significantly from age 30 to over 40. The hip prevalence decreased
continuously with age. Upper back, elbow, and knee prevalence decreased up to the age
of 40, then increased. Conversely, ankle prevalence increased up to the age of 40, then
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decreased. Finally, the lower back did not appear to be affected by age, with a very high
prevalence over 60% for all three age groups.

Table 5. Meta-analysis results of WMSD prevalence (overall and by body area) in relation to
nurses’ age.

<30 Years 30-40 Years >40 Years
Body Area Evolution
o. B ES  es%a  w o r ES  95%Cl s > B ES  95%CI Profile
ize Size size
Neck 796 79.82 60.1% (46.8-73.4) 9 2378 9506  286% (19.1-382) 3 594 9612 297%  (8.0-51.4) \
Eﬁ‘fr 796 9729 462% (162-763) 9 2378 8879  295%  (22.7-362) 2 525 00 389% (33.6-443) \/
;;’;T(er 796 9395 632% (389-87.6) 9 2378 6075  622%  (567-67.6) 3 594  77.04 613% (47.2-75.4) —_—
Shoulder 796 9367 526% (31.1-741) 9 2378  90.64  314%  (23.9-389) 3 594 9167 302% (13.6-46.8) \
Elbow 796 9774 184% (1.9-35.0) 9 2378 8809  104%  (67-142) 2 525 5943 17.3% (11.7-229) \/
Wrist 796 9511 39.8% (186-60.9) 9 2378 9176  224%  (157-292) 3 594 9090 225%  (9.2-35.8) N\
Hip 796 9391 325% (152-499) 9 2378 9421  211% (13.7-285) 2 525 97.62 10.8%  (0.0-31.1) \
Knee 796 9255 385% (22.2-548) 9 2378 9695  342% (21.8-465) 2 525 8259 41.0% (27.4-54.6) \/
Ankle 671 9480 29.1% (9.1-491) 9 2378 9237  320% (23.6-404) 2 525 8618 268% (144-39.2) /\
Overall 796 6880 79.7% (67.4-92.0) 7 1974 4755  835% (774-895) 3 594 9504 594% (29.6-89.2) \
n: number of studies. S. size: sample size. ES: effect sizes computed using a random effect model due to significant
heterogeneity. 95% CI: 95% confidence interval.

Table 6 presents the effect of nurses” experience on the WMSD prevalence. With the
exception of the wrist, the prevalence measured for the upper body remains constant despite
increasing years of experience. For the wrist and the three lower limb areas, the prevalence
increases by 10 to 15% with experience, as for the overall prevalence (6% increase).

Table 6. Meta-analysis results of WMSD prevalence (overall and by body area) according to nurses’

years of experience.

<10 Years 10-20 Years

Body Area Evolution Profile
n  S.Size P ES 95% CI n  S.Size P ES 95% CI

Neck 4 966 95.68  24.5% (9.3-39.6) 6 1676 94.34 27.7% (16.8-38.5)
Upper back 4 96 93.60  26.5% (13.0-400) 5 1607 91.08 27.5% (18.5-36.4) —_—
Lower back 4 966 93.65  6L.1% (40.7-815) 6 1676 67.48 56.1% (49.2-63.0) —_—
Shoulder 4 96 7617 30.0% (224-375) 6 1676 90.39 27.4% (18.9-35.9) —_—
Elbow 4 966 97.20  144% (1.9-26.9) 5 1607 64.33 11.8% (8.8-14.8) —_—
Wrist 4 966 7818 14.9% (9.4-20.4) 6 1676 85.49 23.1% (16.6-29.6) /
Hip 4 966 9598  10.5% (13-19.7) 5 1607 96.46 20.7% (9.3-32.0) /
Knee 4 966 86.86  23.5% (147-323) 5 1607 97.12 30.9% (15.5-46.4) /
Ankle 4 966 8233 19.5% (124-265) 5 1607 95.46 33.1% (19.8-46.4) /
Overall 4 966 9199  684% (49.0-87.7) 5 1410 88.56 74.9% (59.9-89.9) /

n: number of studies. S. size: sample size. ES: effect sizes computed using a random effect model due to significant
heterogeneity. 95% CI: 95% confidence interval.

Table 7 illustrates the effect of nurses” BMI on the prevalence of WMSDs. First, the
lower back is highly exposed, regardless of BMI value (>65%). The neck, upper back,
shoulder, wrist, and hip showed a lower prevalence in the overweight group. In contrast,
the prevalence in the elbows and knees increased with BMI. Ankle appeared to be not
affected by the BML
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Table 7. Meta-analysis results of WMSD prevalence (overall and by body area) according to nurses’

body mass index.

Body Area

Normal BMI (18.5-24.9)

Overweight (25-29.9)

Evolution Profile

n S.Size 2 ES 95% CI n S. Size 12 ES 95% CI

Neck 2 605 7612 588% (45.5-72) 6 1085 90.79 47.3% (34.0-60.7) \

Upper back 2 605 8039  48.6% (35.2-62) 6 1085 86.76 38.2% (28.1-48.4) \

Lower back 2 605 0.0 68.9% (67.7-70.1) 6 1085 68.76 65.5% (60.7-70.3) —_—

Shoulder 2 605 5814  51.5% (448-56.1) 6 1085 95.12 41.0% (25.2-56.8) \

Elbow 2 605 0.0 15.1% (120-181) 6 1085 80.98 18.1% (12.3-23.9) /

Wrist 2 605 84.85  447% (30.0-59.4) 6 1085 91.41 33.1% (21.9-44.4) \

Hip 2 605 9341 30.7% (119495 6 1085 97.32 20.6% (9.6-31.5) \

Knee 2 605 9182  39.4% (218-57.1) 6 1085 94.53 50.5% (32.9-68.1) /

Ankle 2 605 00  33.8% (29.1-384) 6 1085 94.75 35.3% (21.1-49.5) —_—

Overall 2 605 00  93.1% (854-100.0) 6 1085 9256 78.9% (59.3-98.6) \
n: number of studies. S. size: sample size. ES: effect sizes computed using a random effect model due to significant
heterogeneity. 95% CI: 95% confidence interval.
3.4.2. Effect of Quality of Life Parameter—HDI

Table 8 presents the WMSD prevalence rates according to the HDI. A decrease in
WMSD prevalence was observed for overall prevalence as HDI increased. Conversely, the
prevalence of seven of the nine body areas increased with HDI. Only elbow and hip had
stable prevalence, regardless of HDL
Table 8. Meta-analysis results of WMSD prevalence (overall and by body area) in relation to HDI.
<0.7
Body Area Evolution Profile
n  S.Size 2 ES 95% CI n S. Size 12 ES 95% CI

Neck 9 2846 9509  342% (248-436) 9 1420 95.95 39.1% (25.0-53.2) /

Upper back 8 2532 9495  285% (195-37.5) 8 1351 73.57 41.0% (34.2-47.8) /

Lower back 9 2846 9280  552% (45.0-653) 9 1420 45.50 68.2% (62.1-74.3) /

Shoulder 9 2846 9266  29.6% (223-369) 9 1420 90.89 44.0% (32.8-55.1) /

Elbow 8 2532 8814  142% (9.9-18.5) 8 1351 94.62 13.4% (7.0-19.7) _—

Wrist 9 2846 9587  241% (159-32.4) 9 1420 93.63 29.0% (19.0-39.0) /

Hip 8 2532 9539  235% (154-31.6) 8 1351 97.30 24.6% (12.5-36.7) —_—

Knee 9 2846 9614  27.1% (180-36.3) 8 1351 96.03 48.1% (30.9-65.2) /

Ankle 9 2846 9558  28.7% (19.8-37.7) 7 1226 90.08 35.9% (25.4-46.4) /

Overall 7 2442 5972 819% (759-87.8) 9 1420 91.67 73.7% (58.0-89.4) \

n: number of studies. S. size: sample size. ES: effect sizes computed using a random effect model due to significant
heterogeneity. 95% CI: 95% confidence interval. HDI: Human Development Index.

3.4.3. Effect of Economic Parameter—Nurse-to-Bed Ratio and GDP

Table 9 shows the prevalence of WMSD by body area as a function of the nurse-to-bed
ratio. Prevalence of five body areas (upper back, shoulder, elbow, knee, and ankle) and the
overall prevalence decreased as the ratio increased. Four areas, i.e., neck, lower back, wrist
and hip, and the overall prevalence were not affected.
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Table 9. Meta-analysis results of WMSD prevalence (overall and by body area) in relation to the
nurse-to-bed ratio.

<2 >2
Body Area n S.Size 2 ES 95% CI n S. Size 12 ES 95% CI Evolution Profile

Neck 8 1748 95.13 37.8% (26.3-49.2) 10 2518 95.63 35.3% (24.3-46.2) ——
Upper back 7 1434 87.64 37.5% (28.6-46.4) 9 2449 94.97 32.5% (22.7-42.2) \
Lower back 8 1748 91.80 62.1% (49.4-74.9) 10 2518 89.08 60.5% (50.9-70.1) —
Shoulder 8 1748 92.28 39.3% (29.4-49.2) 10 2518 92.82 33.8% (25.3-42.2) \
Elbow 7 1434 91.87 16.4% (9.8-23.1) 9 2449 95.51 11.9% (6.1-17.7) \
Wrist 8 1748 95.66 26.3% (16.9-35.7) 10 2518 90.61 26.4% (19.7-33.1) —
Hip 7 1434 97.62 22.5% (10.4-34.6) 9 2449 95.27 25.1% (16.8-33.5) —
Knee 8 1748 97.56 38.8% (24.4-53.1) 9 2449 90.37 34.5% (26.8-42.2) \
Ankle 8 1748 93.06 37.5% (27.2-47.7) 8 2324 94.76 26.2% (17.1-35.3) \
Opverall 8 1748 90.51 79.0% (65.5-92.5) 8 2114 85.75 76.7% (65.9-87.5)

n: number of studies. S. size: sample size. ES: effect sizes computed using a random effect model due to significant
heterogeneity. 95% CI: 95% confidence interval.

Figure 2 presents the meta-regression performed between GDP and the WMSD overall
prevalence and by body area. The results showed a significant correlation between GDP
and the prevalence of hip and knee WMSD. The Pearson coefficients were 0.548 and 0.566,

respectively (p < 0.05).
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Figure 2. Meta-regression: correlation between Gross Domestic Product (GDP) and overall WMSD
prevalence and prevalence by body area. Bold numbers highlight significant correlations. Each blue
circle represent data from a study.

4. Discussion

The objective of this literature review was to investigate the effect of demographic,
economic, and quality of life indicators on the overall and body area prevalence of WMSDs
among African nurses. Six parameters were used to conduct subgroup analyses from
data collected in 18 cross-sectional studies involving 4266 nurses. Three anthropometric
parameters (age, years of experience, and BMI), two economic parameters (GDP and
nurse-to-bed ratio), and one quality of life parameter (HDI) were considered.
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4.1. WSMD Prevalence Among African Nurses

The included studies had an overall prevalence ranging from 61.0% to 97.8%, excluding
the two studies with the lowest prevalence, i.e., 38.0% [28] and 48.1% [59]. This range
corresponds to that presented in the scoping review by KgaKge et al. [18], who reported
values between 57.1% and 95.7%. The prevalence pooled by the meta-analysis was 77.7%.
It is equivalent to that reported by Sun et al. (77.2% [20]) on worldwide scale and between
the values found by Ellapen et al. (71.85% [21]) and Saberipour et al. (84.2% [16]). However,
the prevalence in Africa appears to be lower than that observed in Asia (84.3% [19]) and
Europe (87.8% [17]). As regards body areas, the most affected area was the lower back, with
a prevalence of 61.2%, which was twice as high as in other areas. This result is consistent
with the findings of numerous studies in the literature conducted in many countries among
nurses. The neck and upper back are also significantly affected, with one in three nurses
reporting the presence of WMSDs. These results can be explained by information related to
risk factors reported in cross-sectional studies. Nurses repeat many care tasks in awkward
positions involving bending and twisting, which are widely considered to be factors that
contribute to the onset of WMSDs [25,26]. For the upper limbs, the shoulder was the most
affected area (36.1%), well ahead of the wrist (26.3%) and elbow (13.8%). Occupational
demands are therefore concentrated on the shoulder area, particularly when carrying heavy
materials/equipment and during lifting or transferring patients [62,63]. Finally, for the
lower limbs, the knee and ankle also had values of around 35%, indicating a significant
prevalence of WMSDs. These high rates can be explained either by maintaining static
postures, mainly standing, for long periods of time [64], or by numerous movements
during a 12 h shift [65].

These results show that nurses are healthcare professionals who are highly exposed
to WMSDs due to their extensive daily tasks. Numerous adjustments are often necessary
to enable them to continue their work [25] while considering physical, psychological, and
environmental constraints [66]. It is therefore important to continue development and
research in order to propose technical, organizational, and educational solutions aimed at
maintaining a satisfying quality of life at work.

4.2. Effect of Demographic Parameters on WSMD Prevalence

Based on the 18 studies included and a sample of 4266 nurses, three parameters
were used to conduct the subgroup meta-analyses: age, years of experience, and BMI. We
observed a decrease in prevalence with age, mainly for overall prevalence and for the
upper body. However, the lower back did not appear to be affected by age and showed
a high prevalence (>65%). This result contrasts with the results presented in previous
studies. Heiden et al. [67] found an increase in the prevalence of WMSDs with age for
the neck, shoulder, lower back, and overall in India, based on a study of 273 nurses. In a
meta-analysis conducted in China (23 studies and 21,042 nurses), Wang et al. [15] found an
age effect with a significant odds ratio of 1.69 (95% CI: 1.16-2.45) for nurses over 35 years of
age. In contrast, Mahajan et al. [62] found no age effect on prevalence between nurses under
30 and over 40 in a sample of 190 nurses. Under these conditions, it is difficult to draw
conclusions about the effect of age on the prevalence of WMSDs. However, considering age
in combination with other parameters related to the country or continent could be relevant
for future work.

In our study, an effect of experience was observed on overall prevalence. This result
was also observed in the study by Wang et al. [15] on a sample of 21,042 nurses in China.
The authors found an odds ratio of 3.30 (95% CI: 1.84-5.92). Analysis by body area showed
that the increase in prevalence with experience was mainly concentrated in the lower limbs.
Thus, the accumulation of years of nursing practice in Africa would have a greater impact
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on the hip, knee, and ankle, particularly due to prolonged maintenance of static postures,
mainly standing [64], or significant travel of around 10 km during a shift, as reported in the
literature [65]. These strain factors have an even greater impact when BMI is high, as shown
by the increase in the prevalence of WMSDs in the knee and ankle among overweight
nurses (Table 7).

However, in order to further investigate these observations, it would be useful to
have a precise breakdown of the time spent performing each task during a shift [68]. By
combining this information with the risk factors associated with the appearance of WMSDs,
it would then be possible to attribute specific prevalence to clearly identified activities.

4.3. Effect of Economic Parameters on WSMD Prevalence

A subgroup analysis was performed to assess the effect of the nurse-to-bed ratio on
the prevalence of WMSDs over 12 months, both overall and for the nine body areas. The
analysis showed that five of the nine body areas had a decrease in the prevalence with an
increase in the nurse-to-bed ratio. This result is consistent with the literature, which reports
that an increase in this ratio reduces stress and workload, as there are more nurses for a
given number of beds [30,69]. However, this result could be tempered, as other authors
have observed significant emigration of nurses in African countries [70]. This is resulting
in a shortage of personnel on the African continent. Available data for 10,000 inhabitants
shows that for most countries, the average number of nurses is well below the world
threshold of 37.7. In our study, only South Africa and Libya had a higher value (63.9 and
63.8, respectively) [44]. In addition, the number of beds is very low and well below the
world average of 3.3 per 1000 inhabitants [71]. Countries such as Ethiopia, Nigeria, and
Uganda have fewer than 1 bed per 1000 inhabitants. This lack of healthcare facilities results
in an artificial increase in the nurse-to-bed ratio, which minimizes the relevance of this
indicator in analyses for this continent.

The second subgroup analysis was conducted based on the GDP of each country
included in the analysis. This macroscopic parameter represents a country’s capacity to
produce wealth. The results showed an increase in WMSDs with GDP for hip and knee. For
other body areas, no direct link between GDP and prevalence was found, which does not
validate the hypothesis that a higher level of wealth would offer better working conditions
and therefore a lower risk of WMSDs. A country’s wealth does not necessarily mean
a lower risk of WMSD. This could be explained by the fact that GDP is only linked to
nurses through the percentage of GDP redistributed to healthcare. Thus, the way in which
wealth is redistributed is not necessarily consistent across all countries for a given GDP.
For example, Nigeria (GDP of $158 billion) and Kenya ($131 billion) have public health
expenditures of 0.9% and 3.5%, respectively. Similarly, public health expenditure was twice
as high (4% vs. 1.8%) in Tunisia (GDP of $56 billion) and Uganda (GDP of $64 billion) for a
similar GDP [72]. Furthermore, the small number of studies and the specificity of healthcare
facilities may influence the link that could exist between GDP and the risk of WMSDs.
Indeed, GDP is reported for a country, while the prevalence of WMSDs measured is often
linked to a facility, whose financial, technical, and structural resources do not necessarily
reflect the wealth of the country. Therefore, the link between resources and prevalence
needs to be investigated in greater depth. One approach could be to link the degree of
development of a facility (human, structural, and financial resources, number of beds, etc.)
with the associated WMSD risk level.

4.4. Effect of Quality of Life on WSMD Prevalence

The analysis was conducted based on the HDI of different countries. This composite
index represents the human development rate of a country in the world based on life
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expectancy, access to education, and standard of living [73]. The results showed an increase
in prevalence for seven body areas when the HDI was high (no effect was observed for
the elbow and hip). Because the HDI takes life expectancy into account, a country with a
high HDI has a population that lives longer and therefore works longer. Several studies
have reported an effect of age on the prevalence of WMSDs: older people had a higher
prevalence of WMSDs [15,67]. This relationship may therefore explain the increase in
prevalence observed with the HDI between countries in Africa. In addition, the HDI
incorporates access to education and therefore to knowledge. It is widely recognized that
knowledge of workplace ergonomics among nurses is an important factor in minimizing
loss of time and workforce, early disability, and early fatigue [74], and therefore ultimately
preventing the onset of WMSDs. Several authors have highlighted different levels of
ergonomic knowledge among nurses in relation to the occurrence of WMSDs. Zakeriyan
et al. showed that nurses” knowledge of ergonomics was at an intermediate level and
that there was a significant relationship between this knowledge and WMSDs: the more
nurses knew about ergonomic principles at work, the less they suffered from WMSDs [75].
Mohammad et al. found that nurses had a low level of knowledge of ergonomic principles
in the workplace, poor workplace ergonomics, and a high prevalence of WMSDs [76].
Finally, Juibari et al. found that nurses in Golestan had a high level of knowledge, but
that there was no significant relationship between these two variables [77]. The ergonomic
knowledge level among nurses therefore varies greatly and does not always have a direct
impact on the occurrence of WMSDs. In the context of our study, African countries with
a high HDI have not necessarily acquired the knowledge necessary for the prevention of
WMSDs, or else its application in working conditions is not possible or optimal due to a
restrictive environment or an expanded workplace. This could therefore explain the higher
prevalence observed in the results, despite a high HDI. It therefore appears necessary to
maintain and strengthen ergonomic—educational policies for nurses in Africa in order to
improve their occupational health and reduce the risk of WMSDs.

Despite high HDI scores in some countries, there has been a strong tendency among
African nurses to want to leave their jobs [78] or to want to work in better conditions, i.e.,
in other countries. Currently, several countries have difficulties to adequately compensate
nurses (salaries, pensions, or other benefits) due to a lack of resources [79] or other economic
reasons, such as inflation in Nigeria, for example [80]. This situation prevents them
from meeting their basic needs and working comfortably. As a result, African nurses are
migrating to destinations offering better social benefits [81].

4.5. Solutions to Prevent and Reduce WMSDs

This review has highlighted that the occurrence of WMSDs is multifactorial and
widespread in Africa. It is therefore important to continue developing and implementing
ergonomic programs and organizational work strategies to reduce their impact. Inter-
ventions aimed at reducing WMSDs proposed in the literature fall into five categories:
(a) individual, (b) task- and equipment-specific, (c) work organization and task design,
(d) work environment, and (e) multifactorial [82]. Individual actions focus on behavior
and health preservation at work. Awkward postures and repetitive tasks are two major
factors in the appearance of WMSDs [83,84] and must be limited. Physical activity should
be encouraged because of its positive effect on WMSDs [85,86] and to prevent new episodes
of pain [87]. Programs aimed at improving nurses” knowledge of ergonomic principles,
familiarizing them with appropriate working methods, and using therapeutic equipment
should be promoted, as they play an important role in reducing WMSDs among nurses [75].
The ergonomics of equipment and knowledge of how to use it must also be considered.
Targeted interventions on issues such as manual and mechanical handling of patients or
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moving and transporting heavy equipment are all factors that contribute to significantly
reducing injuries related to musculoskeletal disorders [88,89]. Finally, workplace environ-
ment interventions are another important factor in the prevention of WMSDs. Organizing
and limiting shifts [90] and reducing stress by reducing the time pressure associated with a
heavy workload [91] (e.g., by reducing the number of patients per shift or adjusting staffing
levels, i.e., the nurse-to-bed ratio) are recommendations that should be considered. Finally,
the category of multifactorial interventions includes a combination of different types of
interventions [92].

4.6. Limitations

Some limitations can be addressed. The first concerns the nurse-to-bed ratio. On the
one hand, it is difficult to obtain reliable data and, on the other hand, it relates to the entire
country. However, the analyses presented in the various cross-sectional studies were often
conducted in a single institution. It would be much more relevant to have this parameter
available for each institution, which would more realistically reflect the conditions in which
nurses work. Such an approach could lead to more accurate results for WMSD prevalence.

The second concerns the high degree of heterogeneity observed in the results despite
the subgroup analyses. From a methodological viewpoint, the different questionnaires used
and the subjective nature of the responses are a significant source of variability. In addition,
sample size and working conditions (department, specialty, etc.) are parameters that can
influence the measurement of prevalence. More in-depth subgroup analyses considering
several criteria could refine the results presented.

A third limitation concerns the number of studies included in the subgroup analyses.
With regard to overall prevalence and prevalence by body area, all of the studies included
provide exhaustive data. However, demographic, socioeconomic, and psychological data
for the sample are not always detailed, which limits the subgroup analyses.

The last one relates to the methodological criteria for selecting and including studies
in the meta-analysis. Restricting the research to original peer-reviewed studies written
exclusively in English may have led to the omission of some studies that could have been
relevant in assessing the prevalence of WMSDs among nurses in Africa.

5. Conclusions

WMSDs are common among African nurses, particularly in the lower back, neck,
shoulders, knees, and ankles. Demographic, economic, and quality-of-life indicators
have an impact on the prevalence of WMSDs. The nurse-to-bed ratio should be viewed
with caution, as it may be skewed in Africa. Few countries (Libya and South Africa)
have sufficient nursing staff, and all have far fewer beds than the world average, which
artificially increases the value of this ratio. In addition, a country with a high HDI may have
poor working conditions, leading to an increase in WMSDs. Future work could examine
the effect of the nurse-to-bed ratio by considering the resources of a facility and conducting
more in-depth analyses by subgroup, particularly by specialty. The ongoing development
of ergonomic programs and organizational work strategies remains a major challenge for
improving the well-being and safety at work of African nurses.
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