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Pestome

MpvHMMan BO BHUMaHWe pacTyLmMii CNPOC Ha YCNYrv OHNAlH, 0COBEHHO CpeAn Pa3HOro poAa OPpUCHbIX PaBOTHUKOB, Lie/b AaHHOM paboTbl 3aK/to4a-
eTcs B TOM, 4TO6bl MPOAHaN3MPOBaTh AaHHbIE IMTEPATYPHbIX NCTOYHWMKOB KacaTe/IbHO Te/IeKOHCYIbTaLuii Mo npoduaakTvke npodeccuoHasbHOro
KOCTHO-MBbILIEYHOTO AUCKOMPOPTa y OPUCHBIX PaBOTHUKOB. Pe3y/ibTaTbl 0630pa NOAYEPKHY/IM OTCYTCTBME HaA/eXallell OCBEOMNIEHHOCTU O Tene-
KOHCY/IbTaumaAX cpegn 0PUCHbIX pabOTHUKOB, a TaKKe He0CTaTOuHbI YPOBEHb 3HaHWI 06 3TON TeXHoMor K. PeKoMeHAyeTCA, YTOBbl KOMNaHWUK OT-
HEC/ICh C JO/MKHBIM BHAMAHNEM K BHEPEHUIO YCYT Te/IeKOHCYNbTalUunii ANA YNyHLEeHUA COCTOAHWUA 3,0POBbA 1 CAMOYYBCTBUA CBOUX PaBOTHUKOB,
He 3a6blBas NpM 3TOM O peHTabe/IbHOCTU.
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Abstract

Given the growing demand worldwide for online services, particularly among individuals engaged in diverse kinds of office work, this paper aims to
analyze the literature data on teleconsultation for the prevention of work-related musculoskeletal discomforts among office workers. The findings
of this review underscored a notable lack of attention to teleconsultation among office workers, coupled with insufficient education on utilizing this
technology. It is recommended that companies prioritize the implementation of teleconsultation services to enhance the health and well-being of
their employees, while also considering it as a cost-effective strategy.
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of Multiple Systematic Reviews

Introduction

Musculoskeletal discomforts (MSDs) are associated
with pain and a prevalent issue-affecting worker across
various occupations, with implications for their health
and work performance. The causes of this pain can
appear in various areas of the body and include physical
and psychological aspects of working conditions. Effec-
tive preventive strategies are essential to reduce the onset
and progression of work related musculoskeletal discom-
forts. Various types of mental and physical counseling
are available for individuals with musculoskeletal dis-
comforts, including pharmacological and non-pharma-
cological methods. Both time and cost savings emerged
as crucial factors for individuals across all occupations,
especially those occupations that require sitting for long
periods of time and working with a laptop, keyboard,
and mouse. This highlights the significant need for tele-
consultation services.

Teleconsultation, which is a subset of telemedicine,
is usually an efficient and acceptable alternative to in-
person visits and could be used as a technology-based
prevention method. According to the published papers,
this literature review is trying to summarize the findings
related to prevention of work related musculoskeletal dis-
comforts among office workers, using teleconsultation.

For this purpose, multiple databases including
PubMed, Scopus, Embase, Web of Science, and Google
Scholar were systematically searched up to January 2024.
The selected keywords for the search included “telecon-
sultation”, “occupations’, “telemedicine”, “office workers”,
and “computer based workers” Additionally, the refer-
ence lists of relevant papers were manually checked to
ensure comprehensive coverage. The eligible papers,
which focused on the use of online platforms for tele-
consultation related to the health of office workers, were
imported into Mendeley.

Epidemiology

Musculoskeletal discomforts (MSDs) are prevalent
issues affecting office workers, with significant implica-
tions for their health and work performance. The inci-
dence of MSDs and associated pain has dramatically
increased in recent years, resulting in additional costs

for healthcare systems [1,2]. Factors such as age, work
history, obesity, stress, and prolonged static posture con-
tribute to this pain [3,4]. These factors not only affect
individuals’ psychological well-being but also affect their
physical performance, often resulting in increased absen-
teeism and early retirement [5]. MSDs, excluding lower
back pain, increased significantly by almost 30.7 % from
1990 to 2019 [2]. It is worth noting that, according to the
2017 Global Burden of Disease (GBD) report, lower back
pain ranks as the second-highest cause of disability [6].
These personal risk factors explain the variation in the
occurrence of MSDs and related disabilities seen among
several nationalities and countries over time [7-9]. It is
also important to consider the socio-economic situation
of individuals and the provision level, including health-
care security.

High levels of burnout are associated with MSDs,
according to Armon et al. (2010), which suggests that
stress at work may increase the likelihood of developing
these conditions [10]. Research conducted in 2014 found
that a large number of employees deal with aches and
pains in their muscles and joints. This study found that
variables such as age, job satisfaction, company size,
and safety climate were associated with the frequency of
these symptoms [11]. In low-skill, physically demanding
jobs, workers are more likely to experience daily pain,
and women are more likely than men to report stressors
other than pain [12].

In a recent study conducted in the Netherlands, office
workers were found to experience numerous MSDs, not
only in the lower back, shoulders, and neck, but also in
the forearms, wrists, and knees, which could become
chronic in nature [4, 12].

It is interesting to note that the severity of pain in the
neck and shoulders is reported to be higher in women
compared to men [13]. This difference between genders
could be attributed to different anthropometric char-
acteristics, especially in workstations that are typically
designed for men [14].

In 2022, Putsa et al. mentioned that the prevalence
of MSDs was 37.9%, with the most common areas of
complaint being the neck, shoulders, and back [15]. Ikiz
and Ergin concluded that among the participants, 81.7 %
experienced pain in at least one area of the body, with
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the back being the most frequently reported pain, at a
rate of almost 55 % [16].

Among the selected studies in this paper, the preva-
lence of MSDs ranged from 38 % to 80 % across differ-
ent countries, with variations in education level, salary,
age, and gender. In addition, in all of them, lower back
pain, neck pain and shoulder pain were the most fre-
quent areas of pain. Therefore, it is important to note that
there would be several causes for MSDs that should be
considered.

Etiology

The causes of MSDs can appear in various areas of
the body and include physical and psychological aspects
of working conditions. MSDs occur more frequently
in jobs that require lifting heavy loads or working with
arms raised, even after years of exposure [17]. Common
complaints among office workers such as healthcare or
fields involving frequent job changes or multiple duties,
include back, neck, and knee pain [18, 19]. Psychoso-
cial factors such as gender, psychosocial risk, work-life

Table 1. The reasons for MSD among office workers

balance, and meaning of work influence MSDs. These
factors emerge in different ways in different cultures.
For example, women tend to work long hours, value
power and promotions, and dislike social support, which
increases the risk of MSDs [20]. The high prevalence of
somatization in multifocal MSDs suggests that psycho-
logical variables rather than physical variables play a
more important role in pain control [21].

According to the studies included in this review,
the main cause of MSDs is related to long periods of
sitting and lack of physical activity among office work-
ers. Discrepancies in working conditions and anatomi-
cal and physiological characteristics are other reasons
for the variations found in different studies. Diseases of
the musculoskeletal system were observed in 15 % of all
cases, and psychosomatic causes were estimated to be
the leading factor in around 40 % of cases. Information
about the main reasons for MSDs among office workers
is provided in Table 1.

As shown, in 50% of the selected papers (among
3048 subjects), lack of physical activity and prolonged
sitting are identified as the main causes of MSDs, which

No. Title

Results

1 «Work-related musculoskeletal problems and associated
factors among office workers» [19].

2 «Factors associated with reduced risk of musculoskeletal
disorders among office workers: a cross-sectional study
2017 to 2020» [15].

3 «Occupational and non-occupational risk factors for neck
and lower back pain among computer workers: a cross-
sectional study» [22].

4 «Risk Analysis of Musculoskeletal Disorders (MSDs)
Among Computer User Workers in Makassar» [23].

5  «Analyzing musculoskeletal system discomforts and risk
factors in computer-using office workers» [24].

6  «Effects of computer use on upper limb musculoskeletal
disorders and function in academicians» [25].

7 «Effect of physical activity intervention on the musculo-
skeletal health of university student computer users during
homestay» [26].

8  «Musculoskeletal disorders and associated factors among
office workers in an activity-based work environment» [27].

9  «Musculoskeletal symptoms and their associated risk factors
among Saudi office workers: a cross-sectional study» [28].

10 «Effects of risk factors related to computer use on
musculoskeletal pain in office workers» [29].

Among 359 office workers, 53.8 % were in the category of low risk, and
4.2% were in the category of high risk for MSDs. Age, body mass index,
gender, the amount of work — related effort, and mental demand were
listed as symptoms of MSDs.

Among 545 computer-based workers, almost 38 % presented MSDs in the
neck and shoulders. Lack of physical activity and long periods of sitting
were the main reasons for MSDs.

Among 2000 office workers, 48 % had MSDs in the neck and lower back.
Lack of physical activity, job demands, and long-time sitting were the
main reasons for MSDs.

Among 72 computer — based workers, work — related posture and
ergonomic risk factors were introduced as the main reasons for MSDs.

Among 395 office workers, lack of physical activity and longtime sitting
were the main reasons for MSDs.

Among 100 academicians, gender and age were presented as the important
reasons for MSDs, especially in neck, shoulders and lower back.

Among 40 computer-based students, during Covid-19, lack of physical
activity and longtime sitting were the main reasons for MSDs.

Among 68 office workers, lack of physical activity, working duration, and
longtime sitting were the main reasons for MSDs.

Among 451 office workers, almost 55 % of subjects had severe MSDs in lower
back area. Age, body mass index were the most important factors for MSDs.

Among 362 office workers, almost 60 % presented MSDs. work related
posture and ergonomic risk factors were introduced as the main reasons
for MSDs.
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can occur in various areas of the body. In 30 % of these
studies (among 910 subjects), the importance of age and
gender in relation to MSDs is emphasized. Finally, in
20 % of the studies (among 434 subjects), the significance
of ergonomic factors is highlighted.

According to the sources we analyzed, there is a sig-
nificant correlation between the risk of MSDs and age
and gender. Collins et al. demonstrated that the preva-
lence of lower back, neck, and shoulder MSDs was simi-
lar and above 50% among 852 subjects. Additionally,
there were significant differences in psychosocial expo-
sures between different age groups and genders. How-
ever, there was no association between these exposures
and the symptoms of MSDs [30]. In a non-randomized
controlled study conducted among 252 office workers, it
was shown that women are more susceptible to MSDs
compared to men, particularly in the neck area (approxi-
mately +30 %) [16].

Traditional Prevention

Common MSDs can have a significant impact on a
person’s quality of life. Effective preventive strategies are
essential to reduce the onset and progression of chronic
musculoskeletal pain. Multilevel non-pharmacological
approaches, such as exercise therapy, cognitive behav-
ioral therapy, and other modalities including taping, and
dry needling, are the cornerstone of the treatment of
chronic and nonspecific musculoskeletal pain [31-34].
However, studies on the effectiveness of cognitive behav-
ioral therapy (CBT) combined with exercise for the treat-
ment of MSDs vyields conflicting results. Some studies
found significant improvements, while others found no
changes at all [35]. Patients suffering from MSDs pain
experience significant improvements in pain, disability,
depression, and stress after participating in a new group
and individual therapy program that combines psycho-
logical documentation with emotional identification and
expression [36,37]. Physical exercise therapy alone can
result in higher levels of disability, pain intensity, and
fear of movement, while individually tailored behavioral
medicine interventions that include biopsychosocial fac-
tors can lead to higher levels of pain control and self-
efficacy [38].

Optimizing pain management in primary services
for MSDs is possible by using a pharmacological pain
management algorithm, self-management techniques,
and cognitive behavioral therapy under the supervision
of case management nurses [39]. Factors such as gender,
age, education level, employment status, pain intensity,
and psychological stress can affect the possibility of vis-
iting a doctor for non-inflammatory musculoskeletal
pain. Consulting with a musculoskeletal specialist in the
workplace can improve pain relief and overall health, and
can also encourage positive health habits, such as reduc-
ing NSAID use and increasing participation in physical
therapy [40]. Patient-focused counseling for MSDs has

been shown to be more effective than standard treat-
ment in reducing psychological distress (anxiety) and
the number of pain points [41,42]. Massage has also been
shown to be more effective in the short term in treating
chronic musculoskeletal pain, while Mindfulness-Based
Stress Reduction (MBSR) has long-term positive effects
on mood [43].

Technology-based prevention
(Teleconsultation)

Various types of mental and physical counseling are
available for individuals with MSDs, including pharma-
cological and non-pharmacological methods [32]. Tele-
consultation, which is a subset of telemedicine, is usually
an efficient and acceptable alternative to in-person visits.
This is because they typically save money and cut down
on transportation expenses without significantly impact-
ing patient satisfaction or clinical outcomes [44].

Telemedicine is a broad term that encompasses vari-
ous services such as diagnosis, consultation, therapy,
and monitoring, all delivered through online platforms.
Anyone can access this service from anywhere and at any
time [45]. Due to these unique circumstances, the use
of telemedicine during the pandemic has increased sig-
nificantly not only among healthcare providers but also
among people seeking treatment and advice [46, 47].

Over the years, with the evolution of telemedicine
and the improvement of the knowledge of health provid-
ers and patients, the outcome measures of patients and
their experiences regarding the services received online
were considered and reported as well [46]. In addition,
it is important to consider real-world factors that could
affect the quality and safety of accessing online care. This
is mainly because we prioritize factors such as ease of use
of the technology and devices used, as well as the accu-
racy of the program process. Failure to adhere to these
parameters can reduce patient engagement and waste
patient and government time and money.

Several studies have investigated various types of
telemedicine solutions for MSDs, with teleconsultation
emerging as a significant tool in healthcare. Teleconsul-
tation leverages communication technology to provide
medical services remotely, which is particularly benefi-
cial during times of social distancing or for patients with
limited access to in-person consultations. Patients are
more likely to adhere to physical therapy treatment plans
when using remote counseling. This has several advan-
tages, including ease of practice and regular contact
with experts. During the COVID-19 pandemic, patients
greatly benefited from telehealth visits, allowing them
to continue exercising and stay in touch with physical
therapists [48]. There is evidence that telemedicine in
orthopedics and neurosurgery improves patient care by
reducing the rate of unnecessary patient transfers and
increasing the rate of early access to subspecialty care
[49, 50].
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There is also evidence suggesting that teleconsulta-
tion could significantly enhance occupational therapy
education and healthcare delivery. However, the effec-
tiveness and sustainability of this approach hinge on the
implementation strategy, which should prioritize ongo-
ing learning and adaptation. Unfortunately, teleconsul-
tation remains unexplored among office workers, with
insufficient education on its utilization. One significant
drawback is the inability of patients to physically attend
therapy sessions, rendering the use of therapy equip-
ment impossible [48]. Although telemedicine can help
manage physician workload and reduce unnecessary
face-to-face consultations, it is not suitable for initial
consultations because physical examination is essential
for musculoskeletal evaluation [51]. Teleconsultation
encounters challenges in terms of technicalities, com-
munication, and the lack of a physical examination.
This is especially true for conditions such as spinal
cord injuries, where a hands-on approach is frequently
required [52].

When dealing with MSDs that occur on the job,
this approach is especially helpful because prompt
and effective treatment is of the utmost importance.
Remote clinical examinations, telerehabilitation,
patient prioritization methods, mobile units for pre-
hospital care, videoconferencing, weekly data submis-
sions with video consultations, a variety of medical
conditions, and long-term management interventions
are all part of telemedicine [53, 54]. By allowing for
constant monitoring and frequent consultations, tele-
medicine interventions boost patient agency and self-
management by raising patients’ level of understanding
and agency over their health situations. According to
studies conducted in emergency rooms, telemedicine
has the potential to be cost-effective by lowering direct
and indirect expenses while keeping staff and patients
on board [55].

Remote neurological evaluations and treatment
for MSDs can be efficiently provided by telemedicine.
In order to make sure that both the doctor and the patient
have working telehealth equipment, it is important to
plan ahead for the visit so that telemedicine may be
used appropriately. Improve the quality of virtual visits
by providing patients with detailed instructions on how
to position themselves, the camera, and their clothing.
A thorough musculoskeletal assessment and in-depth
patient history can be accomplished using telemedi-
cine. Doctors can practice clinical examination meth-
ods that they would do in person using common house-
hold items. For initial management, there are home care
instructions and rehabilitation tools available online.
When a patient’s diagnosis or treatment plan is uncer-
tain, an in-person appointment should be set up [56].
Urgent examination is necessary for patients who may
have a deformity or neurovascular impairment. In the
event that the patient’s condition is improving as antici-
pated, virtual follow-up can be conducted. An in-office

evaluation should be conducted if the patient’s condi-
tion is not improving or is getting worse and referral to
formal physical therapy or specialty services should be
considered as necessary.

Prognosis

Despite some limitations in image resolution and
the need for a physical examination, teleconsultation
using mobile camera phones is a viable option for the
early diagnosis and triage of digital soft-tissue injuries.
The technology has the potential for future uses in tele-
medicine and telecare, and it is easy to use, inexpensive,
and portable [57]. Asynchronous teleconsultation in
orthopedics can effectively manage most patient queries
in primary health care, reducing the need for referrals
to specialists, demonstrating the potential to improve
patient management, and overcoming distance barri-
ers to healthcare access [58]. Teleconsultation meth-
ods, including telephone and teleconsultation, are well
accepted by patients waiting for outpatient rehabilita-
tion services because teleconsultation provides higher
quality human contact and can better meet support
needs [59]. A physical activity program delivered by
EHealth using physical therapist-led remote counseling
resulted in clinically meaningful functional improve-
ments in rural musculoskeletal pain patients compared
with usual care [60].

Conclusion and practical
recommendations

The use of teleconsultation has the potential to reduce
and prevent MSDs in a variety of work environments.
This service provides a practical and economical method
of healthcare by facilitating continuity of care and reduc-
ing the need for in-person visits by specialist physicians.
The use of telemedicine in orthopedic care has been
shown to reduce the burden on secondary care services,
and despite certain limitations such as a lack of physi-
cal equipment and the need for a physical examination,
patients have demonstrated a high level of satisfaction
with the method in some cases [61].

Since the COVID-19 pandemic, telemedicine has
been an important resource for treating work-related
MSDs. There are advantages and disadvantages to this
method in the realm of musculoskeletal health, as it
makes use of visual and auditory technologies to deliver
remote evaluations and treatment. To aid in the diag-
nosis of local vs transferred pain, telemedicine can suc-
cessfully mimic several features of in-person musculo-
skeletal examinations, such as the patient self-palpation
and pointing to painful locations. The convenience of
telemedicine may explain why patient satisfaction has
remained high despite its limits in physical examina-
tion components such as palpation, percussion, and
auscultation.
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Table 2. Prospects and limitations of telemedicine in MSDs

No. Benefits of telemedicine in MSDs

Limitations of telemedicine in MSDs

1 Early detection and intervention, and also preventing the
progression of MSDs.

2 Patients can consult with specialists remotely, reducing the
need for physical visits.

3 Itenables personalized exercise programs at home, improving
patient compliance.

4 Itreduces travel time and costs for patients and healthcare
systems.

5  Itallows continuous monitoring and follow-up, enhancing
patient outcomes.

6 It provides educational resources for self-management and
prevention.

Lack of in-person assessment may limit the accuracy of diagnosing
specific musculoskeletal conditions.

Access to reliable internet and appropriate devices may be a challenge in
certain regions.

Protecting patient data during virtual consultations is crucial but can be
challenging.

Some musculoskeletal conditions require hands-on evaluation, which
telemedicine cannot provide.

Motivating patients to actively participate in tele-rehabilitation can be
difficult.

Licensing, reimbursement, and liability issues vary across regions and
may hinder telemedicine adoption.

When it comes to measuring things like gait, discom-
fort, muscle strength, and range of motion, telemedicine
tests are reliable and valid. There needs to be a push for
standardized measurements and tech upgrades because
its validity for orthopedic special testing and neuro-
logical disorder assessments is low to moderate. Work-
place resistance training exercise programs can aid in
the prevention and management of symptoms and ill-
nesses involving the musculoskeletal system in the upper
extremities. Workers who are subjected to physically
demanding tasks may find relief from musculoskeletal
ailments through workplace strength training.

By adhering to a traditional method that incorpo-
rates pre-visit planning and clear patient instructions,
telemedicine becomes more effective in treating MSDs.
Virtual follow-ups are possible if the patient’s condi-
tion is improving, and common household items can
be utilized to mimic clinical examination methods.
Virtual follow-ups are possible if the patient’s condi-
tion is improving, and common household items can
be utilized to mimic clinical examination methods. The
benefits and limitations of telemedicine are concluded
in Table2.

There is a lack of attention to the researches related to
telehealth specified for MSDs among office workers, but
there are some studies focused on MSDs using different
aspects of telehealth such as teleconsultation and telere-
habilitation. Therefore, here we have tried to summarize
those related papers.

In a recent systematic review, conducted by Amin
et al . in 2022, among 15 studies (12341 subjects were
included in total), all the subjects were above 18 years
old and had work — related MSDs. In all of those stud-
ies, the quality of the studies was confirmed using a criti-
cal appraisal checklist tool. Subjects were satisfied with
both telerehabilitation and face-to-face intervention,
but in three studies, it was mentioned that the subjects

were more satisfied with telerehabilitation compared to
face — to — face intervention [62].

The findings of another systematic review conducted
among 13 studies (1520 subjects were included in total),
and all the subjects were above 18 years old and had
MSDs. The quality of the studies was confirmed using
the Downs & Black Checklist. Their findings showed that
telerehabilitation is effective in improving physical per-
formance (SMD 1.63, 95%CI 0.92-2.33, 12=93 %) and is
more favorable (SMD 0.44, 95 %CI 0.19-0.69, 12=58 %)
compared to face — to — face intervention. It is sug-
gested as a practical and cost — effective method to
improve physical performance and reduce pain levels
among subjects with MSDs [63].

In an amazing umbrella review that summarized
35 systematic reviews, the quality of the papers was con-
firmed by AMSTAR 2. Unfortunately, 24 papers were
found to have low quality. The final conclusion of this
paper suggested that telerehabilitation is a favorable and
cost — effective method compared to face — to — face
interventions. It is important to note that most of the
papers included in this study were of low quality, high-
lighting the need for further research with higher quality
standards [46]. No adverse events were reported in those
published papers.

However, the findings of this review underscored a
notable lack of attention to teleconsultation among office
workers, coupled with insufficient education on utiliz-
ing this technology. It is imperative for companies to
prioritize the integration of teleconsultation services to
enhance the health and well-being of their employees,
while also recognizing its potential cost-saving measure.
Moreover, ensuring regular educational training on tele-
consultation usage is essential and warrants substantial
emphasis. Additionally, providing regular educational
training on teleconsultation usage is crucial and should
be duly emphasized.
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