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Abstract

Objectives: Musculoskeletal disorders, including back pain, are increasingly prevalent
among school-aged children. Poor postural habits and improper backpack carriage are
significant contributing factors. However, there is currently no comprehensive, standardized
tool available to assess children’s knowledge of ergonomics related to spinal health.
Methods: This methodological study involved the development of a questionnaire through a
seven-step process. Following the creation of the preliminary version and assessment of face
validity, content validity was evaluated using the Content Validity Index (CVI) and Content
Validity Ratio (CVR) by ten experts. The reliability of the instrument was assessed using a test-
retest procedure with 15 students and internal consistency was evaluated using Cronbach’s
alpha coefficient with a sample of 180 students.

Results: The final version of the questionnaire, entitled Kids’ Spine Ergonomics Awareness
(KidSEA), comprised 13 items across three domains: "Spinal Anatomy," "Correct Posture," and
"Ergonomics of Carrying School Supplies." The CVI and CVR for each item exceeded 0.79
and 0.62, respectively, indicating that all items were validated. Cohen’s kappa coefficient for
individual items was above 0.41, and the overall Cronbach’s alpha was 0.74, demonstrating
acceptable levels of reliability and internal consistency.

Conclusion: The KidSEA questionnaire is a valid and reliable instrument for assessing
knowledge of ergonomic principles related to spinal health in children. It can be utilized to
evaluate health literacy concerning spinal care, design targeted interventions, and inform
educational programs for children in the studied age group. Further studies are recommended
to establish the validity of the instrument across different age groups.
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Extended Abstract
Background and Objective

Musculoskeletal problems, including back pain, are
common not only in adults but also in children; a meta-
analysis of 59 studies found that the prevalence of back
pain in adolescents aged 13 to 17 was higher than 50%.
For this reason, the World Health Organization (WHO)
has declared musculoskeletal pain in school-age
children as a concern. Carrying loads weighing 10% to
20% of body weight increases heart rate, blood pressure,
and energy expenditure in children. Moreover, carrying
a backpack is associated with a decrease in the natural
angle of the cervical spine of students, which in the long
term causes postural changes in the neck and shoulder
areas and increases the likelihood of musculoskeletal
disorders. Students' awareness of ergonomic literacy can
help modify behavior and prevent musculoskeletal
injuries in school or outside the environment. This
training can involve the correct arrangement and
adjustment of equipment and environment (e.g., desks,
chairs, computer screens), proper posture for performing
various activities, and the correct way to carry loads
(toys, backpacks, etc.). A few questionnaires have been
designed so far to assess children's ergonomic literacy
or behavior; however, no questionnaire has been found
that covers different areas of ergonomic literacy for
children (e.g., the correct way to sit on the floor when
playing or working with digital devices; the correct way
to carry items like toys and backpacks). Therefore, the
present study aimed to design a child-friendly
questionnaire to assess the awareness of 7-10 years old
children regarding spine health and its validity and
reliability assessments.

Materials and Methods

This methodological study was conducted in 2023
on students from selected schools in one of the areas of
education centers in Tehran, Iran. The participants were
all students from the first to third grades of the first year
of elementary school (7 to 10 years old) and participated
in the study with their own and parents' consent after
obtaining ethical approval
(IR.SBMU.PHNS.REC.1402.116). Ten ergonomics
experts participated in the validity assessment stages,
and 195 students participated in the reliability
assessment stages. The stages of questionnaire design,
adapted from the framework proposed by Kishore et al.,
were carried out in seven steps, including item
generation, formatting and appearance design,
preparation of the initial draft, validation, pilot testing,
data collection, and evaluation of the results. The main
source of questionnaire items was previous scientific
documents and expert opinions, which led to the
preparation of a list of expected knowledge for children
in the first grade of elementary school in the areas of
spine anatomy, correct body postures, carrying a bag,
working with digital tools, etc. After the items were
formulated in the form of simple and understandable
declarative  sentences and questions, artificial
intelligence (AI) technology was used to generate
attractive 3D images. The images were generated using
the advanced DALL-E model, through the ChatGPT
Plus service, developed by OpenAl, and based on

precise prompts. Qualitative and quantitative content
validity was performed by calculating the content
validity ratio (CVR) and content validity index (CVI).
The reliability of the tool was examined through two
methods: test-retest and Cronbach's alpha coefficient.

Results

After reviewing relevant and valid questionnaires
and extracting questions that could be employed in the
measurement of "spine knowledge," a list of initial
questions was prepared. The researchers reviewed the
questions to identify knowledge gaps for this age group,
which were not addressed by the initial questions. They
developed new items based on existing literature to
develop the initial version of the questionnaire. After
generating the initial items, formatting was performed
by designing each question and its related options. The
questions were designed as multiple-choice, with each
question having 1 to 6 options. The results indicated that
all items of the initial version of the questionnaire met
the necessary criteria in terms of content validity
(CVR=1 and CVI>0.79 for all items). The kappa
coefficient for all items was equal to or higher than the
average level, indicating acceptable temporal stability of
the questionnaire. The value of Cronbach's alpha index
was 0.74, indicating the desirable internal consistency of
the questionnaire items and confirming the reliability of
the tool. The final version of the KidSEA questionnaire
includes a total of 13 items and 40 options. The range of
total scores of the questionnaire varies between 0 and
13, with higher scores indicating a higher level of
awareness in the field of ergonomics.

Discussion

The present study was designed and implemented in
response to the gap in the availability of ergonomic
literacy assessment tools for spinal care in daily
activities for children aged 7-10 years. The innovation
of this tool lies in its integration of child-friendly
features into the scientific process of questionnaire
design, making it a unique and unparalleled tool of its
kind. This tool, with 13 items and 40 options, is an
activity-based questionnaire whose structure encourages
children to participate and is suitable for use in schools.
This tool can be employed as a screening test in
educational and basic environments for ergonomics
educational interventions, and also as a tool for research
related to children's musculoskeletal health. Given the
lack of native and valid tools in this field, the present
questionnaire can help improve the level of preventive
education at an early age and reduce future injuries in
the field of spinal health. It is suggested that in future
studies, the construct validity of the instrument should
also be examined using exploratory or confirmatory
factor analysis methods, and its application should be
tested in different age groups and different geographical
regions, as well as the development of digital versions.

Conclusion

KidSEA is a valid tool for measuring children's
awareness of spinal ergonomics and can be used as a
basis for designing preventive education programs for
low back pain in the 7-10 year age group. Its validation
in future studies is recommended.
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