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Abstract

Objectives: Various factors, including a lack of attention to the adaptation of
educational spaces, can significantly impact the quality of education.
Consequently, this study aims to comprehensively review and analyze all
research conducted on school ergonomics in Iran.

Methods: A bilingual search was conducted in this study utilizing Persian
keywords such as "Student," "Elementary, middle or high school," and "Physical,
environmental, and general ergonomics," along with their Latin equivalents. This
search was performed across databases, including Google Scholar, PubMed,
Web of Science, and Scopus, covering the period from the inception of research
in Iran until 2024. Subsequently, articles relevant to the topic were collected and
examined according to the established criteria.

Results: Among the identified articles, only 30 were recognized as relevant to the
study's objectives, focusing on physical, environmental, and general ergonomics.
A comparison of these studies revealed an upward trend in musculoskeletal
disorders, with many of these issues linked to ergonomic problems in schools,
including the mismatch between students' body dimensions and the desks and
chairs used, as well as improper carrying of school bags.

Conclusion: The poor ergonomic conditions in Iranian schools have led to an
increase in musculoskeletal disorders among students. It is vital to evaluate these
schools based on ergonomic standards and implement necessary enhancements.
Furthermore, it is important to raise students' awareness about proper task
performance and appropriate backpack usage.
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Extended Abstract
Background and Objective

Standard educational environments are a key factor in
the health and learning of students. Properly designing
school environments while adhering to ergonomic
principles can help reduce musculoskeletal problems and
fatigue and increase the quality of education. These
improvements will positively impact not only the physical
health but also the mental well-being of both students and
teachers. A summary of a few studies conducted in Iran
highlighted the research needs in this area. Therefore, this
study aimed to examine and analyze the ergonomic status
in Iranian schools from the perspectives of physical,
environmental, and general ergonomics.

Materials and Methods

To identify relevant articles on the ergonomics of
schools in Iran, a comprehensive search was conducted for
all studies published up to 2024 in the databases of
PubMed, Web of Science, Scopus, and Google Scholar.
The search used the keywords “Elementary School,”
“Middle School,” “High School,” “Ergonomics,”
“Physical,” “Environmental,” “General,” and “Iran,” as
well as the Persian keywords “Ergonomics”, “School,” and
“Iran.” The combination of these keywords in various
forms within the mentioned databases ultimately led to the
identification of 113 relevant articles. After review and
screening, 30 articles were selected for further examination
and served as the basis for the research. The selected studies
were initially categorized based on four domains:
musculoskeletal disorders, environmental factors, bags and
chairs, and general ergonomics. This categorization was
made due to the focus on specific ergonomic issues in
Iranian schools and based on the articles found in various
databases. The inclusion and exclusion criteria for the
articles were as follows: only articles published since the
beginning of research in this field until 2024, which
addressed ergonomics in schools in Iran, were included in
the study. These articles encompassed field and
experiential studies related to physical, environmental, and
general ergonomics, as well as bags and chairs. Articles
related to ergonomics in schools in other countries or those
concerning unrelated topics (e.g., safety and health), review
articles, theses, reports, and articles lacking scientific
quality or with limited access to the full text were excluded
from the study. Quality assessment of the articles was
independently conducted by two researchers, and in case of
disagreement, the articles were subjected to discussion and
deliberation to determine which to include in the analysis.

Results

An analysis of 30 articles related to ergonomics in
schools in Iran revealed significant issues in the domains of
physical, environmental, and general ergonomics within
the country’s educational institutions. Some findings
indicated a notable prevalence of musculoskeletal disorders
among students, with reported pain in the neck, shoulder,
and lower back at rates of 35.8%, 30.9%, and 34.4%,
respectively. Additionally, 86% of students reported
experiencing some form of musculoskeletal discomfort.
The reviewed studies identified mismatches between the
dimensions of desks and chairs with the anthropometry of
students’ bodies and the heavy weight of backpacks as the
primary factors contributing to musculoskeletal disorders.

In many schools, especially at the elementary and middle
school levels, the sizes of desks and chairs did not align
with students’ body sizes. Desk heights were often found
to be above the acceptable level, and the depth of chairs was
shorter than standard measurements. This reported
mismatch has been cited as a major cause of spine
misalignments and shoulder slumping among students.
Furthermore, several researchers emphasized that the
weight of backpacks carried by 36.9% of students was not
within standard limits, identifying it as a direct cause of
musculoskeletal pain. The average weight of backpacks
was reported to be 9.2 kg, exceeding 10% of students’ body
weight, and this issue was more pronounced among female
students and those in elementary school. The reviewed
studies also highlighted that environmental factors played
a significant role in exacerbating ergonomic disorders. In
these studies, lighting was found to be non-standard in
68.7% of classrooms, and temperature conditions were
inappropriate in 84.3% of cases; however, 7% of
classrooms met both suitable temperature and humidity
levels. Insufficient ventilation, inappropriate temperatures,
and inadequate lighting in many schools—particularly in
the central and southern provinces of the country—not only
negatively impacted students’ health but also affected their
concentration and academic performance. The findings
indicated that issues such as difficulty seeing the
blackboard and improper seating posture, which placed
additional pressure on the neck and lower back,
exacerbated musculoskeletal pain. Furthermore, the studies
identified improper sitting and long-term carrying of
backpacks as primary risk factors for musculoskeletal
disorders among students, with 58% of students not
adhering to proper sitting postures. These risk factors
contributed to increased musculoskeletal pain in the neck,
shoulder, and lower back, adversely affecting the overall
health of students. These results emphasize the necessity
for a review of school furniture design, monitoring
students’ backpack weights, educating on proper sitting
and carrying techniques, and improving environmental
conditions in classrooms, including lighting, temperature,
and humidity. Moreover, more precise planning for
implementing ergonomic standards in schools could help
reduce the prevalence of these issues.

Discussion

Comparing the results of various studies reveals
differences in the prevalence of musculoskeletal
disorders and environmental factors. Specifically, in
Birjand, the prevalence of lower back pain was
reported at 40% and neck pain at 37.33%, while in
Tehran, the commonness of these disorders was only
8.5%. These discrepancies indicate the direct impact of
ergonomic conditions in schools on the occurrence of
musculoskeletal problems. Across different provinces,
the quality of environmental factors, such as lighting,
temperature, and humidity, varied. For instance, in
Markazi and Qom provinces, optimal lighting
conditions were found in over 75% of schools, while
only 7% of classrooms in Qom benefited from standard
temperature and humidity levels. Additionally, non-
profit schools typically had better ergonomic
conditions compared to public schools. These results
reflected a lack of attention to ergonomic requirements
in schools, particularly in areas with limited resources,




highlighting the urgent need for planning to improve
school conditions.

Conclusion

Based on the findings of the conducted research, the
ergonomics of schools in Iran can be assessed as poor. The
failure to adhere to ergonomic principles in schools is

directly linked to the increase in musculoskeletal disorders
among students. No school with ideal ergonomic
conditions was identified, underscoring the urgent need for
serious reforms in the design and improvement of school
environments. Furthermore, educating students and parents
about health-promoting behaviors related to ergonomics is
of high importance.
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