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Abstract

Introduction: Musculoskeletal disorder can result from extreme physical demands at work. It has risen,
mainly due to high muscle demands and static postures and generates a significant economic burden to
the companies. This short review aims to point out the statistics of the most affected body parts by work-
related musculoskeletal disorders, assess absenteeism and presenteeism costs, and evaluate the
effectiveness of the interventions. Methodology: According to the PRISMA Statement, the search was
performed in 5 electronic databases (Scopus, Web of Science, Science Direct, Pubmed). Articles selection
was made by the title and abstract analysis, especially those aiming to explain and validate the subject. If
the abstract fulfils the objective, the articles were read, and studies were considered that met the defined
eligibility criteria. Were chosen articles that realised measurements or considered interventions in healthy
human beings, especially in the working population, dated from 2015 to 2020. Results and Discussion: The
scrutinised articles were conclusive that the most affected part of the body are the upper limbs, the neck
and the upper back. The statistics of the affected workers varied according to the country and analysed
tasks, but they converge concerning the most affected body parts. It could be noted that women are more
affected by musculoskeletal disorders than men, especially older women; the reason, however, is not clearly
explained. Muscle injury can lead high economic burden, mostly due to absenteeism and presenteeism. It
was noted that the expenditure due to presenteeism is higher comparing to absenteeism in both developed
and emergent countries. Conclusions: Due to high costs, companies are deploying strategies to improve
work conditions and aware the workers about health and safety. Interventions have shown to be effective
in reducing the risk of injuries. Work-related musculoskeletal disorders can be extremely damaging to the
workers’ health and are costly to the companies. Support supervisor interventions effectively improve work
conditions and reduce the risk of damaging outcomes, increasing workers’ health, work ability, and,
consequently, productivity.
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INTRODUCTION

The high physical load and repetitive movements are the leading causes of musculoskeletal
disorders associated with emotional stress (Atroszko et al., 2020). Physical exhaustion results in
muscular frailty and can be aggravated by awkward postures, repetitive tasks, and static
position, which propitiate the risk of injury (Hembecker et al., 2017) (Knoop et al., 2019).

Work-related musculoskeletal disorders (WMSD) are a reality in companies worldwide and
represent the highest disease rate (Acar6z et al., 2019). It is a crucial factor to be assessed since
it directly relates to the employees’ health, safety, and productivity (Caldwell et al., 2019).

Illnesses originated from overwork precedes high economic burden to workers companies,
especially due to presenteeism and absenteeism (Silva et al., 2018). Musculoskeletal disorder is
the leading cause of work absenteeism in Europe, affecting over 40 million workers. It leads to
disability around the globe in 20%-33% and represents up to 40% of occupational costs
(Moussavi, Zare, Mahdjoub, & Grunder, 2019) (Santos & Mendes, 2020) (Crawford et al., 2020).
The World Health Organization (WHO) recognises that an unsuitable working environment
precedes physical and mental health problems, raising the risk of sick leave and loss of
productivity (Atroszko et al., 2020).

Considering the high associated costs, companies are becoming aware of improving working
conditions, as well as reducing productivity losses and sick leave (Jonge et al., 2019) (Atroszko
et al., 2020).

Although various factors contribute to the loss of work capacity, WMSD has proved to be one of

the most important. This study is a short review to point out the most affected body parts and
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evaluate absenteeism and presenteeism as harm outcomes resulting from musculoskeletal
disorders.

METHODOLOGY

The review was done by the analysis of articles, which could be reviews and individual
researches. The analysis of each article was verified, on the first moment, the title and the
abstract. If the abstract fulfils the goal, then the lecture of the full articles was performed. The
selection reflected only articles that considered healthy human beings and workers of working
age. Articles evaluating outdoor work and measurement methods utilising Rula, Reba, Ocra,
Owas, and NIOSH were not considered.

The databases used were: Scopus, Web of Science, Science Direct, Pubmed. The words used in
the investigation were:

- cost absenteeism AND employers;

- increase health AND absenteeism;

- loss productivity AND injury;

- musculoskeletal AND absenteeism AND presenteeism AND cost;
- musculoskeletal AND body region;

- musculoskeletal disease AND body part;

- musculoskeletal disorder AND reduce productivity;

- work capacity AND tiredness;

- work capacity AND increase AND health;

- work capacity evaluation AND tiredness;

- work productivity AND absenteeism AND presenteeism.

This systematic review was performed according to the PRISMA Statement (Moher D. et al.,
2009), and the research was updated to March 2021. The investigation of the articles resulted
in: summary of the collected articles with 33 209 articles pre-selected. Applying the exclusion
criteria, 24 648 papers were excluded by “date” (articles published in the period between 2015
and 2020 were included); 3 446 were rejected by “document type” (only articles and review
articles were accepted); 11 texts were refused due to “language” (only English was accepted).
After articles exclusion according to the explained criteria, were read the titles and abstracts of
the remaining ones. 5 073 articles were excluded because they are not consistent with the goal
of this Short review. Finally, 31 articles were used for analysis in this work. Of all analysed
articles, thirteen exhibited the statistics of the most injured part of the body by WMSD, five
articles compared the costs of absenteeism and presenteeism due to musculoskeletal disorder,
and the other investigated articles justified this systematic review.

Articles before 2015 were considered due to their importance about the topic.

RESULTS AND DISCUSSION

Most common sites pain

Work-related musculoskeletal disorders can affect workers and companies of different sectors.
The consequences can be damaging to the health of the workers and the economy of companies
(Acaroz et al., 2019). Due to its severity, several kinds of research have been made to understand
the most affected gender, regions of the body, and costs.

It was noted that women are more susceptible to WMSD, and it is twice as common in older
women than in man (Pensola et al., 2016; Knoop et al., 2019; Acaroz et al., 2019; Troelstra et al.,
2020). However, no author has explained clearly the reason why women are most affected.
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Several researchers have scrutinised the part of the body with the highest rate of WMSD. Figure
1 shows the result of thirteen articles (number 1-13 on the X-axis). It is known that
musculoskeletal injuries disturb workers from different sectors. Tasks with physical demands
and intellectual workers are both touched by bodily injuries. Figure 2 illustrates the result of
thirteen analysed articles (numbers 1-13 on the X-axis), concerning the most affected body
parts, considering different jobs, such as health workers (nurses, physicians, physical therapists),
financial services workers, manufacturing workers, academicians, supermarket cashiers,
construction workers.

It must be highlighted that the used methods for the evaluation mainly were the Nordic
Musculoskeletal Questionnaire, but also were used the Dutch Musculoskeletal Questionnaire,
Work Ability Index, Institute for Medical Technology Assessment Productivity Cost
Questionnaire (iPCQ), Work Productivity and Activity Impairment Questionnaire, and health
examination. In addition, musculoskeletal pain and disorder from the past twelve months were
considered.

Figure 1, illustrates the most affected parts of the body due to WMSD, in indoor activities.

The most affected parts of the body

100
a0
80
70
&0
50
40

30

g ‘ | | |

10

; | ” | i I ||||
2 3 4 5 [+ 7 B Q 10 11 12

1

13

m Neck m5Shoulder w Lower Back m Upper Back m Back m Lower Limbs m Upper Limbs

Figure 1. The parts of the body most affected by WMSD.

The evaluation of the articles permits to conclude that the incidence of WMSD is mainly in the
neck and back. Figure 2 illustrates the statistics of the three most affected body parts.

It must be underlined that the back pain can be related to the upper back or lower back. Some
of the articles did not explain the exact location.
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Figure 2. The three most affected body parts by WMSD.

The discrepancies between the statistics results might be attributed to the characteristics of the
evaluated population and the work characteristics (Ezzatvar et al., 2020), but there is a
consensus on the most affected body parts. In this sense, according to the European Agency for
Safety and Health at Work, lower back pain is one of the main causes of disability and sick leave
(Algarni, Alkhaldi, et al., 2020; Acar6z et al., 2019).

The severity of WMSD may increase the risk of disability, chronic pain, sick leave, reduced work
capability, and early retirement (Miranda et al., 2010; Phongamwong & Deema, 2015; Hallman
et al., 2019; Troelstra et al., 2020; Vieira & Sato, 2020).

Costs

It is estimated that an economic burden due to WMSD in Europe is approximately 2% of the
Gross Domestic Product (GDP) (Bevan, 2015; Svendsen et al., 2020; Santos & Mendes, 2020;
Crawford et al., 2020).

The monetary expenses are mainly due to presenteeism and absenteeism (Nagata et al., 2018).
Absenteeism can be easily calculated since it represents sick leave. However, evaluating the cost
of presenteeism is more complicated because the loss of productivity is often a hidden cost. It
reduces the effectiveness due to pain or disorders (Ammendolia et al., 2016), which usually
offers unseen expenses.

Figure 3 reflects the economic burden (percentage) due to presenteeism and absenteeism in
five developed and developing countries to illustrate the importance of reducing
musculoskeletal disorder.
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Figure 3. Comparing the total cost of absenteeism and presenteeism in five countries.

It has been assumed that presenteeism costs exceed the costs of absenteeism (van der Burg et
al., 2020; Lohaus & Habermann, 2019).

Figure 3 makes it clear that independently of developed and emergent countries, the costs due
to sick leave and loss of productivity are high. It can be understood that human beings are equal
concerning the body’s movements and adoption of postures.

Workers not affected by WMSD symptoms have a higher quality of life (Algarni, Alkhaldi, et al.,
2020), which is reflected in positive outcomes and efficiency at work and in private life. It
demonstrates that improvements at work, such as awareness of adopting correct postures and
reducing stressors, can minimise harmful outcomes (Acar6z et al., 2019).

Causes

Professionals from different sectors are negatively affected by overload, improper ergonomic
conditions, and a lack of attention to the principles of biomechanics (Ameer & Ashour, 2020). It
can be said that the musculoskeletal system is primarily affected by repetitive work and
overload, but static postures also can be damaging to physical health, increasing the risk of
WMSD (Hembecker et al., 2017; Algarni et al., 2020).

It must be highlighted that extreme demanding tasks are related to psychological stress, directly
associated with functional stress and illnesses (Karnaukh & Shevtsova, 1991; Moussavi, Zare,
Mahdjoub, & Grunder, 2019).

Besides the high demand at work, sedentary behaviour and unhealthy eating habits are also
detrimental to health. Regarding physical activity (PA), it has been settled that leisure PA
promotes health and decreases in 20% the risk of long-term sickness absence. Contrary to
leisure PA, a high occupational PA increases the risk of long-term sickness absence (Gupta et al.,
2020).

Muscular injuries are caused by the insufficient restoration of energy and strength. In its turn,
the first symptom of WMSD is usually muscular pain, which is directly associated with reduced
work capacity, loss of productivity, and in most severe cases it can lead to absence due to illness
(Jonge et al., 2019; Hallman et al., 2019; Ameer & Ashour, 2020; Skovlund et al., 2020). Other
serious consequences of WMSD are turnover intentions, depression (Frone & Blais, 2019), and
disability retirement (Pensola et al., 2016). Emphasising this sentence, in Finland, the most
common reason for early retirement is musculoskeletal problems (33%) (S6derbacka et al.,
2020). These harmful results have a direct impact on workers’ health and high costs.
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It must be emphasised that workers have been affected by multisite pain. The most common
combination is neck and back pain (Pensola et al., 2016). Musculoskeletal disorder in several
parts of the body dramatically reduces work ability (Bayattork et al., 2019; Hallman et al., 2019;
Ezzatvar et al., 2020), with detrimental effects on workers and companies.

Strategies

Companies have a great challenge to protect workers’ health and ensure a safe workplace
(Boschman et al., 2015). To improve work conditions and minimise the incidence of WMSD,
occupational and hygiene professionals should implement different strategies (Nordstoga et al.,
2019).

Well-planned policies can increase workers’ health and reduce unnecessary costs (Crawford et
al., 2020). Interventions, such as mapping the process considering individual risk factors and
productivity demands, are proven efficient to achieve excellent outcomes (Atroszko et al., 2020).
Training is also a low-cost and effective measure to minimise hidden productivity losses (Brunner
et al., 2019), sickness- absence, and consequently prolong workers careers (Nielsen &
Midtsundstad, 2020).

Prevent harm conditions at work is crucial to avoid absenteeism and economic losses, as well as
the injuries caused by the muscular response to excessive overwork (McDonald, Mulla, & Keir,
2019). Tactics with supportive supervisors have been demonstrated to be effective to improve
work conditions and reduce the risk of damaging consequences (Baral et al., 2018; Brunner et
al., 2019; Soderbacka et al., 2020).

However, planning an effective strategy, risk management, and the best strategy to be taken
must be evaluated according to the reality and feasibility of each organisation (Ammendolia et
al., 2016; Crawford et al., 2020).

CONCLUSIONS

Work-related musculoskeletal disorders reflect a high economic burden to companies around
the world, as well as prejudice worker health. The consequences to the individuals can reflect
lost productivity and, in most serious cases, sickness absence.

The more significant cost is due to presenteeism, more than absenteeism, although it is difficult
to evaluate its cost since it is a hidden cost. It is known that developed and underdeveloped
countries have significant losses, which could be minimised with effective and inexpensive
strategies.

It is important to aware workers about physical health, especially taking care of the neck and
back, which are the most affected body parts. Well-designed strategies are essential to improve
work conditions and should be taking according to the reality experienced.
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