@ healthcare

Review

Occupational Health: Physical Activity, Musculoskeletal
Symptoms and Quality of Life in Computer Workers:
A Narrative Review

Sara Moreira 123

Carla Gongalves %10

check for
updates

Citation: Moreira, S.; Criado, M.B.;
Santos, P.C.; Ferreira, M.S.;
Gongalves, C.; Machado, J.
Occupational Health: Physical
Activity, Musculoskeletal Symptoms
and Quality of Life in Computer
Workers: A Narrative Review.
Healthcare 2022, 10, 2457. https://
doi.org/10.3390/healthcare10122457

Academic Editor: Alberto Modenese

Received: 13 October 2022
Accepted: 1 December 2022
Published: 5 December 2022

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

, Maria Begofia Criado 340, Paula Clara Santos >
and Jorge Machado

7 2,8

, Maria Salomé Ferreira ,
1,3,11,%

ICBAS, Abel Salazar Institute for Biomedical Sciences, University of Porto 4099-002 Porto, Portugal

ESS IPVC, School of Health, Polytechnic Institute of Viana do Castelo, 4900-314 Viana do Castelo, Portugal

CBSin—Center of BioSciences in Integrative Health, 4000-105 Porto, Portugal

TOXRUN—Toxicology Research Unit, University Institute of Health Sciences, CESPU,

4585-116 Gandra, Portugal

5 ESS PPorto—Department of Physiotherapy, School of Health, Polytechnic of Porto, 4200-072 Porto, Portugal

CIAFEL—Research Center in Physical Activity, Health and Leisure, Faculty of Sport, University of

Porto (FADEUP) and Laboratory for Integrative and Translational Research in Population Health (ITR),

4200-450 Porto, Portugal

7 CIR—Centro de Investigacao e Reabilitacao, School of Health, Polytechnic of Porto, 4200-072 Porto, Portugal

8  UICISA, E—Health Sciences Research Unit, Nursing, Nursing School of Coimbra (ESEnfC), Portugal School
of Health, Polytechnic Institute of Viana do Castelo, 4900-314 Viana do Castelo, Portugal

9 ESDL IPVC, School of Sport and Leisure, Polytechnic Institute of Viana do Castelo,

4900-347 Viana do Castelo, Portugal

SPRINT—Research Center in Sports Performance, Recreation, Innovation and Technology,

4960-320 Melgago, Portugal

11 LABIOMEP—Laboratério de Biomecénica do Porto, Universidade do Porto, 4200-450 Porto, Portugal

*  Correspondence: jmachado@icbas.up.pt; Tel.: +351-914796967

W N e

Abstract: Computer work has assumed a very important role for many companies, but specific
occupational and health symptoms associated with the use of computers can appear. According to the
literature, physical activity is considered a key player in the prevention and control of work-related
musculoskeletal symptoms, contributing to a better quality of life in computer workers. The principal
aims of this review are to contribute to a better understanding of the relationship among sedentary
behavior, physical activity and quality of life of computer workers; to outline the importance of
promoting the development of an educational program for Occupational Health directed at computer
workers at the level of quality of life, musculoskeletal symptoms, and physical activity; and to call
for attention to the factors needed to initiate and maintain a health program that involves the active
participation of workers who must be concerned about their health. This review demonstrates the
important role of workplaces in health promotion and the opportunities that workplaces provide
to establish and continue successful health-promotion programs for computer workers, generating
important benefits for the health and quality of life of individuals and groups.

Keywords: quality of life; occupational health; musculoskeletal symptoms; physical activity level;
computer workers

1. Introduction

Occupational Health consists of an area of intervention that values the workplace as
a privileged space for the prevention of professional risks, health protection and promotion,
and access to health and safety services at work [1]. According to the World Health
Organization (WHO), the main purpose of Occupational Health Service is to promote
working conditions that guarantee the highest degree of quality of life at work; protect the
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health of workers; promote physical, mental and social well-being; and prevent and control
accidents and diseases by reducing risk factors [2].

Currently, new technologies are revolutionizing contemporary social and working
life by replacing physically demanding tasks with essentially sedentary ones [3,4]. With
technological evolution there has been a change in the professional practice of workers, with
an increase in the use of computers and new communication and information technologies.
Computer work has assumed a very important role in the daily lives of many companies [5].
The use of digital technologies, particularly computers, has led to an improvement in
workplace conditions and also to the presence of specific health problems that frequently
affect the musculoskeletal system [6-8].

In this context, the European Agency for Safety and Health at Work [9] has recently
promoted a campaign for Healthy Workplaces 2023-2025 entitled “Safe and healthy work
in the digital age,” with the main objective of raising awareness of the impact of new digital
technologies on work and workplaces and the challenges and opportunities associated
with occupational safety and health.

Office or computer workers (CWS) are considered those who spend most of their
working time seated and using computers. This sedentary position it is thought to increase
the risk of developing different chronic diseases [10,11].

Depending on the profession, musculoskeletal symptoms (MSS) can occur in several
places directly related to the function performed and the associated technical gesture. By
maintaining an evolutionary framework of increasingly mechanistic work it is possible to
predict that physical factors such as the overload of some muscle groups, stress, prolonged
maintenance of incorrect postures, repeatability of the same movement pattern, and the
mechanical compression of body structures are important risk factors for the emergence
of MSS. When MSS is caused or aggravated by professional activity in an occupational
environment, it is called work-related musculoskeletal disorder [12].

According to the European Risk Report by the European Agency for Safety and
Health at Work, other important factors that can influence the appearance of work-related
musculoskeletal disorders are (i) individual factors, such as low physical fitness, age (the
elderly are at greater risk) and obesity; (ii) environmental factors, such as environments
with inadequate lighting, temperatures, noise, and work environments not adapted to the
needs of the worker; and (iii) organizational and psychosocial factors such as monotonous
tasks and low job satisfaction [13]. In addition to the physical health repercussions that
come from the nature of work, factors that contribute to the decrease in workers” quality
of life (QoL) include mental health influenced by stress, the relationship with managers
and colleagues linked to a high level of demand, a high workload, and performance
evaluation [14].

Several therapeutic approaches can be used to reduce MSS, among them physical
activity (PA) [15]. According to the WHO [2], physical activity is any body movement pro-
duced by muscles that require energy expenditure. Nevertheless, what has been reported
in the literature is that the majority of MSS patients do not perform physical activity in
a regular way. Several reasons for this were given with a shortage of time, a number of
working hours, and absence of motivation being the most reported [2,16,17].

An increase in PA allows for a reduction in total sitting time, leading to an improve-
ment in physical and mental health status [18-20]. PA is considered a key player in the
prevention and control of chronic, non-communicable diseases and in the fight against
cognitive decline, anxiety, and depression [18-21].

Well-being at work is crucial for employee satisfaction and productivity, and increased
physical activity could be a health promotion strategy with positive effects on quality of life
(QoL). Quality of Life is defined by the WHO as an individual’s perception of their position
in life within the context of the culture and value system in which they are inserted and in
relation to their goals, expectations, standards, and concerns [22].

In December 2019, the WHO declared the COVID-19 pandemic state that remains to
date. Therefore, in 2020, with a compulsory lockdown in place to prevent transmission
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of the SARS-CoV-2 coronavirus, a reorganization of companies was needed as home-
working had become mandatory for everyone [23]. The confinement led to profound
lifestyle changes for the population with significant effects on health [24,25]. Restrictions
on movement and bans on performing outdoor activities altered routines, reduced the
levels of physical activity, and increased the likelihood of sedentary behavior, anxiety, and
depression, all of which are health risk factors [26].

During confinement, homes became the place of work, education, and leisure for ev-
eryone. Although teleworking can bring some advantages including increased productivity,
a lack of clarity surrounding the limits between home and work, excessive working hours
and, in many cases, a lack of companies’ support can have a negative influence on the
physical and mental health of workers [27], contributing to a decrease in their health and
quality of life [27,28].

In this context, research on the effects of physical exercise on computer workers’
health [18-21] concluded that it has a positive influence on musculoskeletal pain symptoms,
namely neck and lower back pain [20,21,29-31]. Additionally, studies performed during
the pandemic suggested that regular physical activity can help the immune response [32].

Considering that physical activity is a useful strategy to reduce MSS, improving
PA among computer workers will be an important challenge for healthcare. Therefore,
the development of health-promotion actions in a work context will be an important
opportunity to promote physical activity [19,24,29].

According to new guidelines from the World Health Organization [2], to obtain
health benefits all adults between 18 and 64 years of age should perform regular physical
activities [2]. PA of any duration is considered to be associated with improved health
gains. These new WHO recommendations for adults specify a target range of 150 to
300 min of moderate-intensity physical activity and 75 to 150 min of vigorous-intensity
physical activity per week [2]. With respect to computer workers, the study performed by
Weenas et al. (2019) reported that they are less likely to comply with WHO guidelines when
compared to other professionals [33].

In the context of Occupational Health, it will be important to focus on how to
change workers’ attitudes in order to introduce adequate physical activity-promotion
programs. To that end, the computer workers’ perception of PA and MSS must first be
investigated [10,19,34]. At the same time, determining the most frequent musculoskeletal
injuries and the level of PA in computer workers will be important for planning projects for
the prevention of these conditions and for the future promotion of health.

According to previous research conducted by our group, in Portugal there are few
studies on health promotion programs involving the assessment of PA, presence of MSS,
and level of QoL [35-38] in computer workers. However, given the social and cultural
characteristics of our country, these kinds of studies are essential for contributing to the
development of successful actions that promote health in a work-context activity [19,22,29].

Taking this into consideration, the main goal of the present work is to review the
literature to provide a deeper understanding of PA, musculoskeletal symptoms, and quality
of life in the context of occupational health, and to review factors that could contribute
to the design of successful health-oriented physical activity-promotion actions directed at
computer workers.

2. Material and Methods

PubMed, Web of Science and The Cochrane Library databases were searched using the
(MeSH) terms ‘computer workers,” “‘physical activity,” ‘musculoskeletal symptoms,” ‘quality
of life,” and ‘occupational health.” These terms were internally validated by the co-authors.
There were several inclusion criteria for the articles: [1] they must have been published
between 2000 and 2021; [2] they must have been available as a full text in English; and [3]
they must have been original research, reviews, meta-analyses, or letters to the editor. If
all inclusion criteria were met and titles and abstracts were verified, the articles were fully
read. If a full text revealed that not all requirements were present, that paper was ex-
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cluded. Additional literature was obtained by searching references in the manuscripts (the
snowball method).

3. Literature Revision
3.1. Quality of Life & Occupational Health in Computer Workers

According to the World Health Organization (WHO), quality of life (QoL) is multidi-
mensional and encompasses various aspects of an individual’s life in a biopsychosocial
approach [1,39,40]. This concept is subjective and tends to change throughout life charac-
terized by an intentional lifestyle choice. These differences can be seen between genders,
age groups, educational levels, the presence or absence of adverse factors, professions,
and lifestyles, among other aspects that affect individuals’ perceptions of their health
status [11,39,41-43].

The concept of health can be seen and interpreted from an individual, social, and
cultural perspective [44]. According to the WHO, health is seen as a resource for everyday
life as a dimension of QoL [39,42,45]. Measuring the health statuses of populations makes
it possible to define levels of comparison between groups regarding health conditions (due
to different pathologies), working conditions (such as working hours, work situation, or
leadership roles), social conditions, economic conditions, and even conditions such as sex
and age [42].

The physical, mental, economic, and social well-being of workers is influenced by
their work context which, when safe and healthy, will inevitably have a positive impact on
their health and well-being as well as that of their employees, families, communities, and
society at large [1].

Currently, computers are a key element in the daily work of many individuals, repre-
senting the most common type of work in Europe and involving millions of workers [6].
They also represent a potential risk to the workers” health [7,8]. With the increasing afflu-
ence of technology, the use of computers in the workplace implies a constant repetition
of movement and/or the adoption of the same posture for most of the day, promoting
sedentary behaviors that directly affect QoL [46,47].

The strong predominance of sedentary behavior implies that CWS spend most of the
time performing various tasks in a seated position. Maintaining such a posture without
a rest interval leads to an excessive use of the musculoskeletal system, which can cause
discomfort, fatigue, or trauma and cause a predisposition to develop disorders of the same
nature [24,44-46,48,49].

Inadequate and flexion postures for long periods of work and repetitive tasks can
produce excessive tension in muscular and ligament structures, increasing the muscu-
loskeletal disorders associated with work [10,50-52], often the cervical and lumbar regions
and usually at least one region of the upper limbs [7,8,14,20,50,53-56].

These working conditions, including a repetition of the work gesture and sedentary
behavior, lead to a greater risk of developing chronic diseases and consequently the risk of
decreasing the quality of life [10,11,57].

These workers are therefore at a greater risk of developing various chronic diseases
due to the repetition of the work gesture and their sedentary behavior [10,11] and, conse-
quently, they are at risk of decreasing their quality of life [57]. The literature reports that
the prevalence of these types of repercussions is associated with the alteration of other
mental health risk factors such as higher levels of anxiety, sleep problems, and general
fatigue [43,48,49,58]. Intense exposure to the computer, short deadlines for delivery of
work, high degree of responsibility, and a high mental load are also determining factors
for the decrease in mental well-being. All of these are factors that influence a worker’s
QoL [10,48,59]. According to the European Agency for Safety and Health at Work (2019),
these risk factors are associated with the way in which work is carried out, organized, and
managed as well as with the economic and social context, leading to a higher level of stress
and causing a deterioration of physical and mental health [16,59].
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The literature on this subject suggests that the participation of health professionals
(such as ergonomists or physical therapists) in an occupational context has a positive effect
on the prevention and reduction of work-related musculoskeletal disorders [60].

In this context, physiotherapy is considered in the literature as a cost-effective strategy
to reduce the risk of work-related musculoskeletal disorders by means of the implemen-
tation of specific physical exercise programs. These programs can have several benefits
for both the worker and the company, namely increasing productivity [30,60,61]. These
exercise programs can be carried out in a work context with the aim of increasing the
strength and flexibility of the most requested muscles during the workday, in addition
to enhancing social integration and improving the quality of life of workers [30,48,62].
In this context, social-ecological models that describe the interactive characteristics of
individuals and environments that underlie health outcomes have long been recommended
to guide public health practice [63]. Thus, the role of a multidisciplinary team including
a physical therapist becomes essential to improve the adhesion to physical activity and
thereby prevent and/or treat musculoskeletal injuries and improve quality of life [61-63].

Holzgreve et al. (2018) reported that the implementation of a physical activity program
in the workplace improved the range of motion, diminished musculoskeletal injuries, and
resulted in an improvement in quality of life [14]. This kind of approach is easily accessible,
allows the simultaneous participation of several workers, and improves postures with
movement variability, stretching the shortened muscles of the sitting posture and mobilizing
all joints.

In fact, one of the health-protective factors described in the literature is an active
lifestyle associated with a diminished risk of chronic disease and an increase in QoL [10].
According to Mayer et al., any form of strength work, such as resistance exercises, has been
shown to be a fundamental tool in both preventing and reducing pain symptoms [64].

With respect to computer workers, recent reviews on the effect of physical activity
on health status [18,20,21] reported a significant and protective effect on pain symptomes,
namely neck and lower back pain [20,29,30], and a significant association between physical
activity and QoL [19,20,30,65]. These reviews focused primarily on computer workers with
common chronic work-related disorders such as musculoskeletal pain, but there is little
research on QoL and healthy computer workers that also addresses sedentary behavior
over several working hours, putting computer workers at high risk of developing work-
related chronic diseases, or QoL in computer workers with other types of work-related
illnesses [29,48,65].

Improving QoL must be a priority in the framework of the workers” health. To that
end, creating health-promotion actions in the work context will be crucial [19,29,66]. To
study the workers” perception of QoL, it will be fundamental to know how to change
attitudes and implement successful, health-oriented physical activity-promotion programs
in different social groups [19,34,65,67,68].

3.2. Physical Activity & Occupational Health in Computer Workers

As was previously indicated, the labor demand of some professions in the 21st century
compromises human movement by reducing the level of daily physical activity. According
to Stockwell et al., PA is defined as a body movement produced by the musculoskeletal
system resulting in energy expenditure in activities such as walking [69].

Computer workers perform precise movements using electronic devices, generating
an increase in physical inactivity and a decrease in PA during working hours [17,19,70].

As was previously discussed, regular practice of physical activity is recommended
to reduce MSS. However, what is reported in different studies indicates that most of the
people who suffer from MSS do not perform PA in a regular way [2,16,17]. In this sense,
most studies only analyze social /economic factors but, as Calonge Pascual et al. suggested,
PA-related adherence factors must be studied with a multi-dimensional approach under
the WHO's five dimensions adherence model [71].
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Recent studies carried out during the pandemic investigated the effects of physi-
cal exercise on the health of computer workers [18,20,29] and reported the benefits of
physical exercise on symptoms of musculoskeletal pain (i.e., neck pain and lower back
pain) [20,21,29,30]. Moderate and vigorous PA is associated with a decrease in C-reactive
proteins and an increase in anti-inflammatory mediators, thus decreasing inflammation and
consequently pain. PA also seems to provide a state of well-being that enables individuals
to realize their own potential [68].

Improving PA with the aim of reducing MSS is a challenge, and the work context will
play an important role in creating and developing health-promotion actions [19,29,66]. In
this context, a multidisciplinary approach is necessary to investigate the perceptions that
computer workers have about PA and MSS. This will help to change attitudes and promote
successful, health-oriented physical activity programs [19,34].

In summary, scientific evidence demonstrates the benefits that PA has on health. Its
practice should be encouraged and promoted for its inherent benefits. An increase in PA
levels allows for a reduction in the total time spent sitting, leading to an improvement in
the state of physical health and mental health and acting as an ally in the prevention and
control of chronic, non-communicable diseases [18,19,33,56]. The promotion of physical
activity and the adoption of healthy lifestyles in an occupational context is crucial for
individual and community health gains [19,39].

3.3. Musculoskeletal Symptomatology & Occupational Health

The incidence of work-related musculoskeletal disorders has been increasing in the
last few decades. They currently represent one of the most prevalent causes of absenteeism
and disability. According to the WHO, work-related disorders are multifactorial with indi-
vidual, organizational, psychosocial, and sociocultural factors involved [2,16,20,72]. Thus,
numerous risk factors can be associated with the development of musculoskeletal illness,
namely long working hours with repetitive tasks, maintained postures, and inadequate
working conditions in which to perform the work, including appropriate furniture. Of
these factors, a repetition of movements, long hours in the same position, and a lack of
pauses are common amongst computer workers [16,72]. Lack of postural variability and
the permanence of a sitting position can increase the internal pressure in the nuclei of
intervertebral discs, stretch the structures of the spine, and reduce the return circulation
of the lower limbs, promoting an inflammatory state in bone and muscle structures with
consequent painful symptoms [26,73]. Different studies also reported that long working
hours without a pause are risk factors for trigger pain in different segments of the spine
such as the cervical or shoulder region [16,74].

Other studies identified the impact of MSS related to work activity in economic terms,
namely absenteeism and social spending. For example, it was reported that in Germany
MSS and connective tissue disorders accounted for €17.2 billion of lost production in
2016 [75].

In the context of Occupational Health, the reduction of MSS symptoms will be
a challenge for the future. In this context, as was previously mentioned, PA-promoting
actions within the scope of work activity to reduce MSS will be crucial [2,19,29].

4. Discussion

The WHQO'’s Model of Healthy Workplaces (Figure 1) advocates that workplaces are
privileged places in which to develop health-promotion actions, contributing to a healthy
work practice and lifestyle [22,66]. According to this model, a continuous improvement
which guarantees that health, safety, and well-being programs are implemented to promote
health at work and avoid factors that may create emotional or mental stress and work-
related diseases is crucial.
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Figure 1. WHO Model of Healthy Workplaces: a model for action [66].

According to the European Agency for Safety and Health at Work (EU-OSHA), the
emergence of technologies associated with digital work and the significant increase in
the population that works with electronic devices such as computers, either in person or
remotely, brings opportunities for workers and employers but also brings new challenges
and risks for health and safety at work. Addressing challenges and risks and maximizing
opportunities depends on how technologies are applied, managed, and regulated in the
contexts of social, political, and economic trends. The main objective is to raise awareness of
the impact of new digital technologies at work and in the workplace, of and the challenges
and opportunities associated with occupational safety and health. In this context, the
European Agency for Safety and Health at Work [76] promotes the Healthy Workplaces
2023-2025 campaign entitled “Safe and healthy work in the digital age” [9].

Health protection and disease prevention initiatives are all vital in the workplace [4].
In that sense, the role played by a physical therapist in the workplace contributes to the
physical, functional, and mental health of the worker, which directly influences their
quality of life. Therefore, we believe that physical therapists need to know and scientifically
understand the impact, benefits, and specific characteristics of an exercise program that
intervenes at the physical and mental health level with direct implications for QoL and PA
level in CWS.

The adoption of strategies to promote health in the workplace, namely through the im-
plementation of exercise programs, has aroused the interest of professionals from different
areas. Multidisciplinary teams including exercise professionals, occupational therapists,
and other health professionals such as psychologists and physical therapists play an impor-
tant part in investigating computer workers’ perception of PA and identifying how to best
change attitudes in order to introduce successful physical activity-promotion programs
that implement the WHO model of Healthy Workplaces adequately.

Health gains are greater when programs are continuous and oriented towards the
specific environment in which participants live and where a large part of personal and/or
community problems develop.
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5. Conclusions

In view of the above, there is evidence that the context of occupational health studies
in organizations centered on the education-health-worker relationship should be sup-
ported by a paradigm in which workers play an active role in their health plan. To support
this, the worker needs to be aware of the existence and scope of the health problems in
question. In the workplace, these problems may be the consequences of a given behavior
(e.g., occupational stress or overlapping tasks) or the consequences of poor conditions in
the workplace (e.g., bad posture or a lack of ergonomic chairs). This knowledge is impor-
tant because it arouses concern and raises attention, creating an important starting point
for change.

In this review, we summarize the evidence indicating that PA is a protective health
factor for computer workers and also call attention to the need for committed action on
behalf of all intervening in the promotion of the development of an educational program for
Occupational Health on different levels including workers” quality of life, musculoskeletal
symptoms, and physical activity. As the WHO healthy work environment model (Figure 1)
suggests, there are several factors that can influence the workplace and several steps
are necessary to initiate and maintain the health program of each worker, requiring the
intervention of health professionals and the active participation of workers in all stages of
the process from planning to the final evaluation [66].

Author Contributions: Conceptualization, S.M., P.C.S., M.S.F. and ].M.; methodology, S.M., P.C.S.,
J.M. and C.G.; software, S M., M.S.F,, C.G., P.C.S. and ].M.; validation, S.M., P.C.S., M.S.F. and J.M.;
formal analysis, S.M., C.G., PC.S. and ].M.; investigation, S.M., P.C.S. and J.M.; resources, S.M., P.C.S.
and J.M.; data curation, SM., PC.S,, M.S.E, C.G. and ] M.; writing—original draft preparation, S.M.,
P.C.S. and J.M.; writing—review and editing, S.M., P.C.S., ].M. and M.B.C; visualization, S.M., P.C.S.
and ].M.; supervision, P.C.S., C.G., ].M. and M.B.C.; project administration, S.M., P.C.S., M.S.E,, J.M.
and M.B.C. All authors have contributed substantially to the work reported. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the guide-
lines of the Declaration of Helsinki and has been approved by the Ethics Committee of the ICBAS
(CHUP/ICBAS-963).

Informed Consent Statement: Informed consent is not applicable in the study.
Data Availability Statement: Not applicable.

Acknowledgments: The authors thank the Abel Salazar Institute for Biomedical Sciences for hosting
this study.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  DGS. Diregio-Geral de Satide, Programa Nacional de Satide Ocupacional: Extensio 2018/2020; Diregao-Geral da Satide: Lisboa, Portugal, 2018.

2. Bull, EC.; Al-Ansari, S.S.; Biddle, S.; Borodulin, K.; Buman, M.P,; Cardon, G.; Carty, C.; Chaput, ].P,; Chastin, S.; Chou, R.; et al.
World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br. J. Sports Med. 2020, 54, 1451-1462.
[CrossRef]

3.  Lopez-Bueno, R.; Calatayud, J.; Casana, J.; Casajus, J.A.; Smith, L.; Tully, M.A.; Andersen, L.L.; Lopez-Sanchez, G.F. COVID-19
Confinement and Health Risk Behaviors in Spain. Front. Psychol. 2020, 11, 1426. [CrossRef] [PubMed]

4. Thivel, D.; Tremblay, A.; Genin, PM.; Panahi, S.; Riviere, D.; Duclos, M. Physical Activity, Inactivity, and Sedentary Behaviors:
Definitions and Implications in Occupational Health. Front. Public Health 2018, 6, 288. [CrossRef] [PubMed]

5. Fontes, A.; Alves, A.; Ribeiro, H. Instrumento breve para rastreio de perturbagdes musculo-esqueléticas relacionadas com o
trabalho (LMERT). Rev. Port. De Satide Ocup. 2017, 3, 29-38. [CrossRef]

6.  Eurostat, E.C. Health and Safety at Work in Europe (1999-2007). A Statistical Portrait; Publications Office of the European Union:
Luxembourg, 2010.

7. Akodu, A.; Akinfeleye, A. Work-related musculoskeletal disorders of the upper extremity with reference to working posture of
secretaries. S. Afr. ]. Occup. Ther. 2015, 45, 16-22. [CrossRef] [PubMed]


http://doi.org/10.1136/bjsports-2020-102955
http://doi.org/10.3389/fpsyg.2020.01426
http://www.ncbi.nlm.nih.gov/pubmed/32581985
http://doi.org/10.3389/fpubh.2018.00288
http://www.ncbi.nlm.nih.gov/pubmed/30345266
http://doi.org/10.31252/RPSO.08.02.2017
http://doi.org/10.17159/2310-3833/2015/v45n3/a4
http://www.ncbi.nlm.nih.gov/pubmed/28132384

Healthcare 2022, 10, 2457 9of 11

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Eijckelhof, B.H.; Bruno Garza, J.L.; Huysmans, M.A.; Blatter, B.M.; Johnson, PW.; van Dieen, J.H.; van der Beek, A.J;
Dennerlein, J.T. The effect of overcommitment and reward on muscle activity, posture, and forces in the arm-wrist-hand
region—A field study among computer workers. Scand. ]. Work Environ. Health 2013, 39, 379-389. [CrossRef] [PubMed]
EU-OSHA The Healthy Workplaces Campaigns Are our Flagship Awareness-Raising Activity. Available online: https://osha.
europa.eu/en/campaigns-and-awards/healthy-workplaces-campaigns (accessed on 22 August 2021).

Arslan, S.; Alemdaroglu, I.; Karaduman, A.; Yilmaz, O. The effects of physical activity on sleep quality, job satisfaction, and
quality of life in office workers. Work 2019, 63, 3-7. [CrossRef] [PubMed]

Hu, EB,; Li, T.Y,; Colditz, G.A.; Willett, W.C.; Manson, J.E. Television Watching and Other Sedentary Behaviors in Relation to Risk
of Obesity and Type 2 Diabetes Mellitus in Women. JAMA 2003, 289, 1785-1791. [CrossRef] [PubMed]

Isusi, I. Work-Related Musculoskeletal Disorders: Facts and Figures: Synthesis Report (of 10 National Reports); Publications Office:
Luxembourg, 2020.

European Agency for Safety and Health at Work. European Risk Observatory Report, OSH in Figures: Work-Related Muscu-
loskeletal Disorders in the EU—Facts and Figures; Publications Office of the European Union: Luxembourg, 2010. Available online:
https:/ /osha.europa.eu/en/publications/osh-figures-work-related-musculoskeletal-disorders-eu-facts-and-figures (accessed on
28 August 2021).

Holzgreve, F.; Maltry, L.; Lampe, J.; Schmidt, H.; Bader, A.; Rey, J.; Groneberg, D.A.; van Mark, A.; Ohlendorf, D. The office work
and stretch training (OST) study: An individualized and standardized approach for reducing musculoskeletal disorders in office
workers. J. Occup. Med. Toxicol. 2018, 13, 37. [CrossRef]

Garber, C.E.; Blissmer, B.; Deschenes, M.R.; Franklin, B.A.; Lamonte, M.].; Lee, LM.; Nieman, D.C.; Swain, D.P. Quantity and
Quality of Exercise for Developing and Maintaining Cardiorespiratory, Musculoskeletal, and Neuromotor Fitness in Apparently
Healthy Adults: Guidance for Prescribing Exercise. Med. Sci. Sport. Exerc. 2011, 43, 1334. [CrossRef]

Hugue, T.D,; Junior, A.A.P. Prevaléncia de dor Osteomuscular entre os Funcionarios Administrativos da UNIFEBE 2011. Available
online: https://periodicos.unifebe.edu.br/index.php/revistaeletronicadaunifebe/article/view /54 (accessed on 22 January 2021).
Rodriguez-Nogueira, O.; Leiros-Rodriguez, R.; Benitez-Andrades, J.A.; Alvarez-Alvarez, M.].; Marques-Sanchez, P;
Pinto-Carral, A. Musculoskeletal Pain and Teleworking in Times of the COVID-19: Analysis of the Impact on the Work-
ers at Two Spanish Universities. Int. . Environ. Res. Public Health 2020, 18, 31. [CrossRef] [PubMed]

Abdin, S.; Welch, R.K,; Byron-Daniel, J.; Meyrick, ]. The effectiveness of physical activity interventions in improving well-being
across office-based workplace settings: A systematic review. Public Health 2018, 160, 70-76. [CrossRef] [PubMed]

Nguyen, TM.N.V.H.; Kim, ].H. Physical Exercise and Health-Related Quality of Life in Office Workers: A Systematic Review and
Meta-Analysis. Int. ]. Environ. Res. Public Health 2021, 18, 3791. [CrossRef] [PubMed]

Gobbo, S.; Bullo, V.; Bergamo, M.; Duregon, F.; Vendramin, B.; Battista, F.; Roma, E.; Bocalini, D.S.; Rica, R.L.; Alberton, C.L.; et al.
Physical Exercise Is Confirmed to Reduce Low Back Pain Symptoms in Office Workers: A Systematic Review of the Evidence to
Improve Best Practices in the Workplace. . Funct. Morphol. Kinesiol. 2019, 4, 43. [CrossRef] [PubMed]

Rasotto, C.; Bergamin, M.; Sieverdes, J.C.; Gobbo, S.; Alberton, C.L.; Neunhaeuserer, D.; Maso, S.; Zaccaria, M.; Ermolao, A.
A tailored workplace exercise program for women at risk for neck and upper limb musculoskeletal disorders: A randomized
controlled trial. . Occup. Environ. Med. 2015, 57, 178-183. [CrossRef] [PubMed]

WHO. World Health Organization. Global Recommendations on Physical Activity for Health; World Health Organization:
Geneva, Switzerland, 2018.

Raquel Gongalves Caldeira Brant, L.; Helena Cardoso, M. DESAFIOS DO TELETRABALHO NA PANDEMIA COVID-19:
QUANDO O HOME VIRA OFFICE. Cad. De Adm. 2020, 28, 71-75. [CrossRef]

Ammar, A ; Brach, M,; Trabelsi, K.; Chtourou, H.; Boukhris, O.; Masmoudi, L.; Bouaziz, B.; Bentlage, E.; How, D.; Ahmed, M.; et al.
Effects of COVID-19 Home Confinement on Eating Behaviour and Physical Activity: Results of the ECLB-COVID19 International
Online Survey. Nutrients 2020, 12, 1583. [CrossRef]

Lesser, I.A.; Nienhuis, C.P. The Impact of COVID-19 on Physical Activity Behavior and Well-Being of Canadians. Int. ]. Environ.
Res. Public Health 2020, 17, 3899. [CrossRef]

Shariat, A.; Ghannadi, S.; Anastasio, A.T.; Rostad, M.; Cleland, J.A. Novel stretching and strength-building exercise recommenda-
tions for computer-based workers during the COVID-19 quarantine. Work 2020, 66, 739-749. [CrossRef]

Figueiredo, E.; Ribeiro, C.; Pereira, P.; Passos, C. Teletrabalho: Contributos e desafios para as organizagoes. Rev. Psicol. Organ. E
Trab. 2021, 2, 1427-1438. [CrossRef]

Venegas Tresierra, C.E.; Leyva Pozo, A.C. La fatiga y la carga mental en los teletrabajadores: A propoésito del distanciamiento
social. Rev. Esp. De Salud Publica 2020, 94, 126.

Louw, S.; Makwela, S.; Manas, L.; Meyer, L.; Terblanche, D.; Brink, Y. Effectiveness of exercise in office workers with neck pain: A
systematic review and meta-analysis. S. Afr. |. Physiother. 2017, 73, 392. [CrossRef] [PubMed]

Suni, ].H.; Rinne, M.; Tokola, K.; Ménttdri, A.; Vasankari, T. Effectiveness of a standardised exercise programme for recurrent neck
and low back pain: A multicentre, randomised, two-arm, parallel group trial across 34 fitness clubs in Finland. BM] Open Sport
Exerc. Med. 2017, 3, €000233. [CrossRef] [PubMed]

Taulaniemi, A.; Kankaanpaa, M.; Tokola, K.; Parkkari, J.; Suni, ].H. Neuromuscular exercise reduces low back pain intensity
and improves physical functioning in nursing duties among female healthcare workers; secondary analysis of a randomised
controlled trial. BMC Musculoskelet. Disord. 2019, 20, 328. [CrossRef]


http://doi.org/10.5271/sjweh.3346
http://www.ncbi.nlm.nih.gov/pubmed/23377125
https://osha.europa.eu/en/campaigns-and-awards/healthy-workplaces-campaigns
https://osha.europa.eu/en/campaigns-and-awards/healthy-workplaces-campaigns
http://doi.org/10.3233/WOR-192902
http://www.ncbi.nlm.nih.gov/pubmed/31033474
http://doi.org/10.1001/jama.289.14.1785
http://www.ncbi.nlm.nih.gov/pubmed/12684356
https://osha.europa.eu/en/publications/osh-figures-work-related-musculoskeletal-disorders-eu-facts-and-figures
http://doi.org/10.1186/s12995-018-0220-y
http://doi.org/10.1249/MSS.0b013e318213fefb
https://periodicos.unifebe.edu.br/index.php/revistaeletronicadaunifebe/article/view/54
http://doi.org/10.3390/ijerph18010031
http://www.ncbi.nlm.nih.gov/pubmed/33374537
http://doi.org/10.1016/j.puhe.2018.03.029
http://www.ncbi.nlm.nih.gov/pubmed/29751224
http://doi.org/10.3390/ijerph18073791
http://www.ncbi.nlm.nih.gov/pubmed/33916437
http://doi.org/10.3390/jfmk4030043
http://www.ncbi.nlm.nih.gov/pubmed/33467358
http://doi.org/10.1097/JOM.0000000000000329
http://www.ncbi.nlm.nih.gov/pubmed/25654519
http://doi.org/10.4025/cadadm.v28i0.53637
http://doi.org/10.3390/nu12061583
http://doi.org/10.3390/ijerph17113899
http://doi.org/10.3233/WOR-203220
http://doi.org/10.5935/rpot/2021.2.21642
http://doi.org/10.4102/sajp.v73i1.392
http://www.ncbi.nlm.nih.gov/pubmed/30135909
http://doi.org/10.1136/bmjsem-2017-000233
http://www.ncbi.nlm.nih.gov/pubmed/29021908
http://doi.org/10.1186/s12891-019-2678-x

Healthcare 2022, 10, 2457 10 of 11

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Roviello, V.; Gilhen-Baker, M.; Vicidomini, C.; Roviello, G.N. Forest-bathing and physical activity as weapons against COVID-19:
A review. Environ. Chem. Lett. 2021, 20, 131-140. [CrossRef] [PubMed]

Weenas, D.; van Tienoven, T.P; Verbeylen, J.; Minnen, J.; Glorieux, I. Testing compliance to WHO guidelines for physical activity
in Flanders: Insights from time-use diaries. Arch. Public Health 2019, 77, 16. [CrossRef] [PubMed]

Ryde, G.C.; Atkinson, P; Stead, M.; Gorely, T.; Evans, ] M.M. Physical activity in paid work time for desk-based employees: A
qualitative study of employers” and employees’ perspectives. BMIC Public Health 2020, 20, 460. [CrossRef] [PubMed]

Mesquita, C.C.; Ribeiro, J.C.; Moreira, P. An Exercise Program Improves Health-Related Quality of Life of Workers. Appl. Res.
Qual. Life 2011, 7, 295-307. [CrossRef]

Mesquita, C.; Ribeiro, J.; Moreira, P. Effect of a specific exercise program on the strength and resistance levels of lumbar muscles
in warehouse workers. Int. J. Occup. Med. Environ. Health 2012, 25, 80-88.

Moreira-Silva, I.; Santos, R.; Abreu, S.; Mota, J. The Effect of a Physical Activity Program on Decreasing Physical Disability
Indicated by Musculoskeletal Pain and Related Symptoms Among Workers: A Pilot Study. Int. . Occup. Saf. Ergon. 2014, 20,
55-64. [CrossRef]

Moreira-Silva, I.; Teixeira, PM.; Santos, R.; Abreu, S.; Moreira, C.; Mota, J. The Effects of Workplace Physical Activity Programs on
Musculoskeletal Pain: A Systematic Review and Meta-Analysis. Workplace Health Saf. 2016, 64, 210-222. [CrossRef] [PubMed]
WHO. Measuring Quality of Life; World Health Organization: Geneva, Switzerland, 2021. Available online: https:/ /www.who.int/
tools/whoqol (accessed on 22 January 2022).

Mello, J.A.V.B.; de Jesus, RH.G.; Mello, A.J.R. As dimensoes da qualidade de vida no trabalho expressas nas diretrizes organiza-
cionais: Um estudo sob a perspectiva de Walton. Rev. Bras. De Qual. De Vida 2015, 7, 39—-47. [CrossRef]

Canavarro, M.; Pereira, M.; Moreira, H.; Paredes, T. Qualidade de Vida e Saude: Aplicacdes do WHOQOL; Alicerces: 2010
2010;111(3):243-68. Available online: http:/ /hdlhandle.net/10400.21/770 (accessed on 2 May 2022).

Mascarenhas, C.H.M.; Prado, EO.; Fernandes, M.H. Fatores associados a qualidade de vida de Agentes Comunitarios de Satde.
Ciéncia Saiide Coletiva 2013, 18, 1375-1386. [CrossRef] [PubMed]

Robroek, S.J.W.; van Lenthe, E]J.; van Empelen, P.; Burdorf, A. Determinants of participation in worksite health promotion
programmes: A systematic review. Int. |. Behav. Nutr. Phys. Act. 2009, 6, 26. [CrossRef] [PubMed]

Santos, B.; Carvalho, M.; Santos, K.; Rolemberg, A.; Fernandes, M. Analise da qualidade de vida e acometimentos osteoarticulares
relacionados as atividades laborais de funciondrios publicos. Sem. De Pesqui. Da Univ. Tiradentes-SEMPESq 2016, 18, 1-4.
Figueira, B.M.L. Associagio dos Factores Ocupacionais com a Prevaléncia de Lesoes Musculo-Esqueléticas Relacionadas com
o Trabalho numa Fibrica de Industria Automovel; Faculdade de Motricidade Humana—Universidade Técnica de Lisboa:
Lisboa, Portugal, 2011.

Lanhers, C.; Pereira, B.; Garde, G.; Maublant, C.; Dutheil, F.; Coudeyre, E. Evaluation of ‘I-Preventive”: A digital preventive
tool for musculoskeletal disorders in computer workers-a pilot cluster randomised trial. BMJ Open 2016, 6, €011304. [CrossRef]
[PubMed]

Scarabottolo, C.C.; Pinto, R.Z.; Oliveira, C.B.; Zanuto, E.F; Cardoso, J.R.; Christofaro, D.G.D. Back and neck pain prevalence and
their association with physical inactivity domains in adolescents. Eur. Spine . 2017, 26, 2274-2280. [CrossRef] [PubMed]

Beneli, L.M.; Acosta, B.F. Efeitos de um programa de gindstica laboral sobre a incidéncia de dor em funcionarios de uma empresa
de software. Rev. Satide E Meio Ambiente 2017, 4, 66-76.

Gunendi, G.; Gungor, O.; Alptekin, HK.; Alptekin, J.O. The effect of ergonomic arrangements accompanying posture exercises
for office workers on pain and quality of life. Res. ]. Life Sci. Bioinform. Pharm. Chem. Sci. 2018, 4, 402—411.

Baker, R.; Coenen, P; Howie, E.; Williamson, A.; Straker, L. The Short Term Musculoskeletal and Cognitive Effects of Prolonged
Sitting During Office Computer Work. Int. J. Environ. Res. Public Health 2018, 15, 1678. [CrossRef]

Gonzalez, L.R.; Lucca, S.R.D.; Kitamura, S.; Oliveira, ].I1.D.; Lido, A.V.; Manzano, L.E; Soares, A.L.V. Contribui¢oes para a
investigacao de lesoes por esforcos repetitivos—disttrbios 6steomusculares relacionados com o trabalho em membros superiores.
Rev. Soc. Bras. Clin. Méd. 2008, 6, 72-78.

Ye, S.; Jing, Q.; Wei, C.; Lu, J. Risk factors of non-specific neck pain and low back pain in computer-using office workers in China:
A cross-sectional study. BM] Open 2017, 7, €014914. [CrossRef]

Eltayeb, S.; Staal, ].B.; Kennes, J.; Lamberts, PH.; de Bie, R.A. Prevalence of complaints of arm, neck and shoulder among
computer office workers and psychometric evaluation of a risk factor questionnaire. BMC Musculoskelet. Disord. 2007, 8, 68.
[CrossRef]

Gerr, F; Marcus, M.; Ensor, C.; Kleinbaum, D.; Cohen, S.; Edwards, A.; Gentry, E.; Ortiz, D.].; Monteilh, C. A prospective study of
computer users: I. Study design and incidence of musculoskeletal symptoms and disorders. Am. |. Ind. Med. 2002, 41, 221-235.
[CrossRef] [PubMed]

Kaliniene, G.; Ustinaviciene, R.; Skemiene, L.; Januskevicius, V. Associations between neck musculoskeletal complaints and
work related factors among public service computer workers in Kaunas. Int. |. Occup. Med. Environ. Health 2013, 26, 670-681.
[CrossRef] [PubMed]

Valipour, N.; Hajibabaei, M.; Saki, A.; Memari, Z. Prevalence of Musculoskeletal Disorders Among Office Workers. Jundishapur J.
Health Sci. 2015, 7, €27157. [CrossRef]

Pengpid, S.; Peltzer, K. The Impact of Chronic Diseases on the Quality of Life of Primary Care Patients in Cambodia, Myanmar
and Vietnam. Iran. J. Public Health 2018, 47, 1308-1316.


http://doi.org/10.1007/s10311-021-01321-9
http://www.ncbi.nlm.nih.gov/pubmed/34566548
http://doi.org/10.1186/s13690-019-0341-5
http://www.ncbi.nlm.nih.gov/pubmed/30949342
http://doi.org/10.1186/s12889-020-08580-1
http://www.ncbi.nlm.nih.gov/pubmed/32252715
http://doi.org/10.1007/s11482-011-9161-7
http://doi.org/10.1080/10803548.2014.11077028
http://doi.org/10.1177/2165079916629688
http://www.ncbi.nlm.nih.gov/pubmed/27147634
https://www.who.int/tools/whoqol
https://www.who.int/tools/whoqol
http://doi.org/10.3895/rbqv.v7n1.2060
http://hdl.handle.net/10400.21/770
http://doi.org/10.1590/S1413-81232013000500023
http://www.ncbi.nlm.nih.gov/pubmed/23670466
http://doi.org/10.1186/1479-5868-6-26
http://www.ncbi.nlm.nih.gov/pubmed/19457246
http://doi.org/10.1136/bmjopen-2016-011304
http://www.ncbi.nlm.nih.gov/pubmed/27660316
http://doi.org/10.1007/s00586-017-5144-1
http://www.ncbi.nlm.nih.gov/pubmed/28536945
http://doi.org/10.3390/ijerph15081678
http://doi.org/10.1136/bmjopen-2016-014914
http://doi.org/10.1186/1471-2474-8-68
http://doi.org/10.1002/ajim.10066
http://www.ncbi.nlm.nih.gov/pubmed/11920966
http://doi.org/10.2478/s13382-013-0141-z
http://www.ncbi.nlm.nih.gov/pubmed/24254652
http://doi.org/10.5812/jjhs.27157

Healthcare 2022, 10, 2457 11 of 11

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

De Lima Aparecida, V.; Aquilas, A.L.; Ferreira, M., Jr. Efeitos de um programa de exercicios fisicos no local de trabalho sobre a
percepcao de dor musculoesqueletica em trabalhadores de escritorio. Rev. Bras. De Med. Do Trab. 2009, 3, 11-18.

EU-OSHA. European Agency for Safety and Health at Work, Work-Related MSDs: Prevalence, Costs and Demographics in the EU: European
Risk Observatory Executive Summary; Publications Office of the European Union: Luxembourg, 2019.

Prall, J.; Ross, M. The management of work-related musculoskeletal injuries in an occupational health setting: The role of the
physical therapist. J. Exerc. Rehabil. 2019, 15, 193-199. [CrossRef]

Kelly, D.; Shorthouse, F; Roffi, V.; Tack, C. Exercise therapy and work-related musculoskeletal disorders in sedentary workers.
Occup. Med. 2018, 68, 262-272. [CrossRef]

Serra, M.; Camargo, PR.; Zaia, ].E.; Tonello, M.G.M.; Quemelo, PR.V. Effects of physical exercise on musculoskeletal disorders,
stress and quality of life in workers. Int. J. Occup. Saf. Ergon. 2018, 24, 62-67. [CrossRef]

Golden, S.D.; Earp, J.A.L. Social Ecological Approaches to Individuals and Their Contexts: Twenty Years of Health Education &
Behavior Health Promotion Interventions. Health Educ. Behav. 2012, 39, 364-372.

Mayer, J.; Mooney, V.; Dagenais, S. Evidence-informed management of chronic low back pain with lumbar extensor strengthening
exercises. Spine J. 2008, 8, 96-113. [CrossRef]

De Arruda, Z.M.T. Atuagio do Fisioterapeuta na Saiide e Qualidade de Vida de Trabalhadores Utilizadores de Terminais de Computador;
Faculdade de Medicina da Universidade de Coimbra: Coimbra, Portugal, 2019.

WHO, World Health Organization. Global Recommendations on Physical Activity for Health; World Health Organization:
Geneva, Switzerland, 2010.

Moreira, S.; Ferreira, M.S.; Criado, M.B.; Machado, J.; Mesquita, C.; Lopes, S.; Santos, P.C. Occupational Health: Does Compliance
with Physical Activity Recommendations Have a Preventive Effect on Musculoskeletal Symptoms in Computer Workers? A
Cross-Sectional Study. Int. J. Environ. Res. Public Health 2021, 18, 7604. [CrossRef] [PubMed]

Moreira, S.; Criado, M.B.; Ferreira, M.S.; Machado, J.; Gongalves, C.; Clemente, EM.; Mesquita, C.; Lopes, S.; Santos, P.C. Positive
Effects of an Online Workplace Exercise Intervention during the COVID-19 Pandemic on Quality of Life Perception in Computer
Workers: A Quasi-Experimental Study Design. Int. |. Environ. Res. Public Health 2022, 19, 3142. [CrossRef] [PubMed]

Stockwell, S.; Trott, M.; Tully, M.; Shin, J.; Barnett, Y.; Butler, L.; McDermott, D.; Schuch, F.; Smith, L. Changes in physical activity
and sedentary behaviours from before to during the COVID-19 pandemic lockdown: A systematic review. BM] Open Sport Exerc.
Med. 2021, 7, €000960. [CrossRef] [PubMed]

Andersen, L.L.; Christensen, K.B.; Holtermann, A.; Poulsen, O.M.; Sjogaard, G.; Pedersen, M.T.; Hansen, E.A. Effect of physical
exercise interventions on musculoskeletal pain in all body regions among office workers: A one-year randomized controlled trial.
Man. Ther. 2010, 15, 100-104. [CrossRef]

Calonge Pascual, S.A.-O.; Casajus Mallén, ].A.-O.; Gonzalez-Gross, M.A.-O. Adherence Factors Related to Exercise Prescriptions
in Healthcare Settings: A Review of the Scientific Literature. Res. Q. Exerc. Sport 2022, 93, 16-25. [CrossRef]

Waongenngarm, P.; van der Beek, A.J.; Akkarakittichoke, N.; Janwantanakul, P. Perceived musculoskeletal discomfort and its
association with postural shifts during 4-h prolonged sitting in office workers. Appl. Ergon. 2020, 89, 103225. [CrossRef]

Vitta, A.; Canonici, A.; de Conti, M.H.S.; Simeao, S.ED.A.P. Prevaléncia e fatores associados a dor musculoesquelética em
profissionais de atividades sedentarias. Fisioter. Em Mov. 2012, 25, 273-280. [CrossRef]

Lipscomb, J.A.; Trinkoff, A.M.; Geiger-Brown, J.; Brady, B. Work-schedule characteristics and reported musculoskeletal disorders
of registered nurses. Scand. ]. Work. Environ. Health 2002, 28, 394-401. [CrossRef] [PubMed]

Isusi, L; Kok, J.; Vroonhof, P,; Snijders, J.; Roullis, G.; Clarke, M.; Peereboom, K.; Dorst, P. European Agency for Safety Health at Work,
Work-Related Musculoskeletal Disorders: Prevalence, Costs and Demographics in the EU; Publications Office: Luxembourg, 2020.
EU-OSHA. European Agency for Safety and Health at Work, Musculoskeletal Disorders and Psychosocial Risk Factors in the
Workplace—Statistical Analysis of EU-Wide Survey Data Report; Publications Office of the European Union: Luxembourg, 2021.


http://doi.org/10.12965/jer.1836636.318
http://doi.org/10.1093/occmed/kqy054
http://doi.org/10.1080/10803548.2016.1234132
http://doi.org/10.1016/j.spinee.2007.09.008
http://doi.org/10.3390/ijerph18147604
http://www.ncbi.nlm.nih.gov/pubmed/34300055
http://doi.org/10.3390/ijerph19053142
http://www.ncbi.nlm.nih.gov/pubmed/35270834
http://doi.org/10.1136/bmjsem-2020-000960
http://www.ncbi.nlm.nih.gov/pubmed/34192010
http://doi.org/10.1016/j.math.2009.08.004
http://doi.org/10.1080/02701367.2020.1788699
http://doi.org/10.1016/j.apergo.2020.103225
http://doi.org/10.1590/S0103-51502012000200004
http://doi.org/10.5271/sjweh.691
http://www.ncbi.nlm.nih.gov/pubmed/12539799

	Introduction 
	Material and Methods 
	Literature Revision 
	Quality of Life & Occupational Health in Computer Workers 
	Physical Activity & Occupational Health in Computer Workers 
	Musculoskeletal Symptomatology & Occupational Health 

	Discussion 
	Conclusions 
	References

