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Abstract

Keywords

Background and aims: The widespread use of computers in modern societies
has led to a rise in musculoskeletal disorders (MSDs) among users. Educational Systematic Review
interventions are recognized as one of the most effective strategies for
preventing these disorders. This study aimed to identify the most effective and
cost-efficient educational methods for promoting health and preventing MSDs Musculoskeletal Disorders
among computer users. Computer Users

Educational Interventions

Methods: This research is a systematic review and meta-analysis conducted
in four stages by a three-member team: 1) Formulating the research question
and defining search terms. 2) Conducting a comprehensive search of reputable
scientific databases, including PubMed, Scopus, Web of Science, and Google
Scholar. 3) Screening article titles and abstracts, selecting studies based on
predefined inclusion criteria, and incorporating them into the analysis. 4)
Evaluating and ranking selected studies, with results verified by a second
researcher.

Prevention

Results: Data from 4,039 participants were analyzed, with the majority

belonging to the 30-40 age group (45.8%), and women constituting 42.58% of

participants. Most educational content (75% of studies) was delivered orally, in Received: 2025/01/18
person. Topics primarily focused on ergonomics and workplace modifications Accepted : 2025/08/17
(79.17%), while only 29.2% of studies reported trainers with specific expertise

in ergonomics.

Conclusion: Educational interventions represent the most effective and cost-
efficient strategy for preventing musculoskeletal disorders among computer
users. The optimal approach involves in-person, oral training conducted by
ergonomics specialists, focusing on ergonomics principles and workplace
modifications.
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EXTENDED ABSTRACT

INTRODUCTION

The widespread use of computers in today’s
world has not only enhanced productivity and access
to information but has also brought challenges,
including a rise in musculoskeletal disorders (MSDs).
These disorders, caused by prolonged computer
use, improper postures, and repetitive movements,
manifest in symptoms such as pain, stiffness, and
reduced range of motion. Research indicates that over
60% of computer users experience these issues.

Preventing these problems requires ergonomic
interventions, workspace modifications, regular
breaks, and user education. Educational programs
and ergonomic adjustments can foster healthier habits
by increasing user awareness. Furthermore, utilizing
reminder software for stretching exercises, ergonomic
equipment, workshops, and apps designed to optimize
the workspace is vital in mitigating these concerns.

This study, as a systematic review, investigates
the effectiveness of educational interventions in
preventing musculoskeletal disorders. Its primary
aim is to identify the most effective and cost-efficient
educational methods for promoting the health
of computer users. The results of this study can
significantly aid in shaping health promotion policies
and enhancing user productivity.

METHODOLOGY

This study is a systematic review and meta-analysis
conducted by a team of three experienced researchers
specializing in review studies, with a focus on computer
users in healthcare services. The objective of the
research was to evaluate the effectiveness of educational
interventions in preventing musculoskeletal disorders
(MSDs) among computer users. The study focused on
articles published between January 1, 2010, and April
1, 2023, and was carried out in four main phases.

In the first phase, the research question was
carefully formulated, and relevant search terms were
identified to locate articles related to educational
interventions, musculoskeletal  disorders, and
computer users. Additionally, equivalent terms and
related keywords were used to expand the search. In
the second phase, searches were conducted across
reputable scientific databases, including PubMed,
Scopus, Web of Science, and Google Scholar, resulting
in the extraction of 266 articles. After excluding
irrelevant articles, 166 articles remained.

In the third phase, the selected articles were
evaluated based on their titles and abstracts, and only
those meeting specific criteria—such as focusing
on educational interventions, computer users, and
the prevention of musculoskeletal disorders—were
included. In the fourth phase, the articles were
assessed for quality using 20 evaluation criteria. The
results showed that the articles were categorized into

three quality groups: high, medium, and low. The
majority of the articles were of medium quality, with
only 9 articles classified as high quality and 15 as low
quality.

The findings of this study suggest that
educational interventions are effective in preventing
musculoskeletal disorders among computer users.
However, the medium quality of most of the available
articles presents a limitation in drawing definitive
conclusions.

RESULTS

The findings of this study highlight a gradual and
consistent increase in research within this field. The
number of published articles has grown significantly
from the early years (2008 and 2010) to more recent
years (2019 to 2023), with over half of the total articles
(58.34%) published during the 2019-2023 period.
These studies span various countries, including Iran,
India, the Netherlands, Australia, Turkey, Iraq, Egypt,
Malaysia, the United States, and Spain, underscoring
the global significance and widespread interest in this
topic.

A total of 4,039 participants across 24 articles
were analyzed in this review. Age distribution analysis
revealed that the majority of participants belonged
to the 30-39 age group, accounting for 45.8%. This
demographicis typically more exposed to occupational
risks and health challenges, making it the focal point
of many studies. Participants aged 40-49 represented
16.7%, followed by the 20-29 age group at 12.5%.
Conversely, participants under 20 years old (8.3%)
and those aged 50 and above (4.2%) were the least
represented. Regarding gender, 28.15% of participants
were male, 42.58% female, and the gender of 29.36%
was not specified, reflecting a stronger research
emphasis on women.

Instructor-led, in-person training emerged as
the predominant educational method, utilized in 18
articles (75%). Educational software was employed
in only 3 articles (12.5%), online training in 1 article
(4.2%), and alternative methods in 2 articles (8.3%).
Among these, 7 articles (29.2%) featured trainers
with expertise in ergonomics, underscoring its
critical role in workplace health education. Other
fields of specialization, such as occupational health,
health psychology, and nursing, were employed in 2
articles each (8.3%), while the trainers’ expertise was
unspecified in 9 articles (37.5%).

Of the 24 educational intervention articles
reviewed, 19 (79.17%) focused on “ergonomic training
and workplace and equipment modifications” Four
articles (16.67%) addressed “workplace condition
improvements,” and one article (4.17%) was dedicated
to “teaching proper posture for computer users.”

The findings, illustrated in Figure 1, demonstrate
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Fig. 1. Distribution of educational techniques used in 24 reviewed articles

Table 1. Types of Educational Content

Type of Educational Content Articles Number of Articles ~ Percentage of Articles
Verbal Training Articles 1, 4, 8, 11, 13, 14, 15, 17, 18,19, 22 11 45.83%
Booklets and Pamphlets Articles 2,9, 16, 23 4 16.67%
Video Training (Films) Article 6 1 4.17%
Educational Software Articles 5, 10, 20, 21 4 16.67%
Other Methods (e.g., University Courses) Articles 3, 7, 12, 24 4 16.67%

that practical training is one of the most frequently
used educational techniques, applied in 7 articles
(29.2%). Lectures, used in 6 articles (25%), ranked
as the second most common method. Additionally,
8 articles (33.3%) adopted alternative educational
approaches, reflecting the diverse array of strategies
employed in this field.

The findings of this study indicate that the
primary metric for evaluating the effectiveness of
training programs is the reduction in symptoms of
musculoskeletal disorders, which was the focus of
75% of the reviewed articles (18 articles). Secondary
metrics include improvements in knowledge,
attitudes, and proper behaviors related to computer
use, highlighting their importance in assessing the
overall impact of these interventions.

Furthermore, the results show that neck disorders,
with a prevalence rate of 21%, are the most common
type of musculoskeletal disorder reported among
computer users. These issues are predominantly
caused by poor sitting posture and improper use of
computer equipment.

DISCUSSION

The most commonly employed method, while
educational software and booklets each accounted
for 16.67% of the cases. In terms of effectiveness,
the primary indicator of success was the reduction
in MSD symptoms, which was assessed in 75% of
the reviewed articles. Other key indicators included
improvements in proper computer use behavior
(20.8%) and knowledge acquisition (16.7%).

The most prevalent musculoskeletal disorders
among computer users were neck problems (21%),
followed by shoulder and back issues (14.8%),
primarily attributed to poor posture and improper use
of computer equipment. In-person training with an
instructor emerged as the most effective approach for
mitigating these disorders. These results are consistent
with global studies, which highlight that ergonomic
interventions and in-person education, particularly
when combined with environmental adjustments,
represent the most effective strategies for MSD
prevention.

To achieve more conclusive results, further
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randomized controlled trials and comparative
studies are recommended to evaluate the combined
effectiveness of different interventions.

CONCLUSION

Musculoskeletal disorders are highly prevalent
among computer users, and the increasing body of
research in this area highlights the growing scientific
effort to identify the most effective solutions for
addressing these issues. According to the findings
of this study, educational interventions are the
most effective and cost-efficient approach. The
optimal method for preventing and alleviating
musculoskeletal disorders among computer users
is in-person training led by an ergonomics expert,
who delivers oral lessons on ergonomics and
modifications to the work environment. The results
and effectiveness of this intervention in reducing
and preventing musculoskeletal disorders related to
the neck, back, and shoulders are measurable and
observable. Ultimately, educational interventions lead
to an overall improvement in the health of computer
users and play a significant role in enhancing their
awareness, attitudes, and proper practices.
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