Scientific Journal of

Rehabilitation Medicine

Research Paper ‘ m

The Relationship Between Obesity and Musculoskeletal Disorders and ook
Spinal Deformities in Non-Athletic Teachers: A Cross-Sectional Study Based
on Gender and Educational Level

*Mohammad Kalantariyan! ¢, Sirvan Zarghami Aliabad*

1. Department of Corrective Exercises and Sport Injury, Faculty of Sport Sciences, Shahid Rajaee Teacher Training University, Tehran, Iran.

Use your device to scan

andreadthearideonine Kalantariyan M, Zarghami Aliabad S. [The Relationship Between Obesity and Musculoskeletal Disorders and Spinal
Deformities in Non-Athletic Teachers: A Cross-Sectional Study Based on Gender and Educational Level (Persian)]. Scientific Journal of
Rehabilitation Medicine. 2025; 14(5):788-803. https://dx.doi.org/10.32598/SIRM.14.5.3377

d ) https:/dx.doi.org/10.32598/SJRM.14.5.3377

ABSTRACT

Given the high prevalence of overweight and obesity among teachers and their
role in exacerbating musculoskeletal disorders and postural abnormalities, the present study aimed to
investigate the relationship between obesity and musculoskeletal disorders, as well as spinal deformities,
in non-athletic male and female teachers.

[VIETEEE This descriptive-analytical cross-sectional study included 200 overweight/obese teachers. Data
on musculoskeletal pain were collected using the standardized nordic musculoskeletal questionnaire and
visual analog scale (VAS), and obesity indices were measured using a body composition analyzer. Postural
abnormalities, such as forward head and rounded shoulders, were assessed via photogrammetry;
kyphosis and lordosis using a flexible ruler; and scoliosis with a scoliometer. Statistical analysis was
performed using Pearson correlation and analysis of variance (ANOVA) tests at a significance level of
P<0.05.

[T Pearson’s correlation tests revealed significant associations between all anthropometric indices
of obesity and the presence of forward head posture, rounded shoulders, lumbar lordosis, as well as
musculoskeletal pain in the neck, shoulders, lower back, knees, calves, and ankles (P<0.05). ANOVA results
showed no significant differences in any of the evaluated postural abnormalities or musculoskeletal pain
between the two genders (P>0.05), whereas significant differences were observed across teaching levels
in forward head posture, kyphosis, and pain in the neck, lower back, and knees (P<0.05).

Focusing on a less-studied population of non-athletic teachers and applying a structured
analysis of occupational role differences, this study introduces a novel framework for developing
preventive interventions in educational settings. Its findings underscore the need for tailored

Received: 28 May 2025 intervention programs emphasizing weight management, enhancement of physical fitness, and
Accepted: 02 Jul 2025 ¢ ergonomic modifications suited to the specific occupational and gender-related needs of teachers.
Available Online: 22Nov2025  ©  [[CILILE Teacher, Obesity, Pain, Postural abnormality, Ergonomics

. ........................................................................................................................................................................................................................ .
* Corresponding Author:

Mohammad Kalantariyan, Assistant Professor.
Address: Department of Corrective Exercises and Sport Injury, Faculty of Sport Sciences, Shahid Rajaee Teacher Training University, Tehran, Iran.
Tel: +98 (21) 22970051
E-Mail: m.kalantar@sru.ac.ir
Copyright © 2025 The Author(s);

This is an open access article distributed under the terms of the Creative Commons Attribution License (CC-By-NC: https://creativecommons.org/licenses/by-nc/4.0/legalcode.en),
which permits use, distribution, and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.



http://medrehab.sbmu.ac.ir/issue_1066_1067.html
https://medrehab.sbmu.ac.ir/?lang=en
https://medrehab.sbmu.ac.ir/?lang=en
https://dx.doi.org/10.32598/SJRM.14.5.3377
http://medrehab.sbmu.ac.ir/?lang=en
https://orcid.org/0000-0001-9048-5010
https://orcid.org/0009-0008-2121-4442
https://crossmark.crossref.org/dialog/?doi=10.32598/SJRM.14.5.3377
http://medrehab.sbmu.ac.ir/?lang=en
mailto:m.kalantar%40sru.ac.ir?subject=
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en

Introduction

usculoskeletal disorders (MSDs) are

among the most prevalent and costly

occupational health challenges glob-

ally, significantly affecting individuals’

quality of life, workforce productivity,
and healthcare expenditures. Teachers are particularly
vulnerable due to the specific demands of their profes-
sion, such as prolonged standing, repetitive forward
bending, and sustained head-forward postures during
teaching, grading, and computer work. Obesity, which
has reached pandemic proportions across all occupational
groups, including teachers, may contribute to the devel-
opment and exacerbation of MSDs and postural abnor-
malities. Despite growing awareness of ergonomic and
psychosocial risk factors, the role of individual factors
such as overweight and obesity has not been adequate-
ly explored in this population. Given the pivotal role of
teachers in educational systems and the direct impact of
their physical and mental health on the quality of teaching
and learning processes alongside the growing prevalence
of overweight and obesity in society and their potential
association with MSDs, this study aimed to investigate
the relationship between overweight/obesity and muscu-
loskeletal abnormalities and pain in non-athlete teachers,
emphasizing gender differences and educational levels.
The findings of this study aim to inform health and edu-
cation policymakers, support preventive strategies, and
raise awareness among teachers regarding the importance
of weight control and ergonomic principles in maintain-
ing musculoskeletal health.

Methods

This descriptive-analytical cross-sectional study includ-
ed all male and female teachers working in public schools
at elementary, lower secondary, and upper secondary lev-
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els in Urmia City, Iran. A total of 200 participants were
selected through stratified sampling based on gender and
teaching level, and systematic random sampling was
employed in selected schools. Data were collected using
a demographic and occupational questionnaire, cover-
ing age, gender, marital status, education level, years of
teaching experience, weekly teaching hours, and his-
tory of related illnesses. Anthropometric data, including
height (measured using a wall-mounted stadiometer with
0.1 cm accuracy), weight, body fat percentage (measured
via BioSpace In Body 270 analyzer), and waist-to-hip ra-
tio, were used to classify participants according to World
Health Organization (WHO) BMI categories: Normal
(<25), overweight (25-29.9), and obese (>30). Waist and
hip circumferences were measured using a non-elastic
measuring tape.

To assess postural abnormalities, such as forward head
posture, kyphosis, lordosis, and scoliosis, lateral digital
photos were analyzed using Kinovea software, version
0.8.15, and relevant angles were calculated using standard
trigonometric formulas. For scoliosis screening, the for-
ward bending test and scoliometer were employed. Mus-
culoskeletal pain was assessed using the Persian version
of the standardized nordic musculoskeletal questionnaire,
which has demonstrated validity and reliability in mul-
tiple Iranian studies. Pain intensity was evaluated using
a 100 mm visual analog scale (VAS), ranging from 0 (no
pain) to 10 (worst imaginable pain).

Results

Pearson correlation tests revealed significant associa-
tions between all obesity indicators and forward head pos-
ture, rounded shoulders, and increased lordosis (P<0.05)
(Table 1), as well as between all obesity indicators and
prevalence of pain in neck, shoulders, back, knees, and
ankles (P<0.05) (Table 2). Analysis of variance (ANO-
VA) showed no significant gender-based differences in
postural abnormalities and pain (P>0.05). However, sig-

Table 1. Pearson correlation results between body composition indices and postural abnormalities

Variables Forward Head Rounded Shoulder Kyphosis Lordosis Scoliosis
oM g/ ro00r ro003 oo po00r ot
msotomoty 93 g pm o
Body ot 4 ro005 P00t oo 00t o2y

"Significant at P<0.05.
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Table 2. Pearson correlation results between body composition indices and musculoskeletal pain

Variables Neck Pain Shoulder Pain Back Pain Knee Pain Calf and Ankle Pain  Wrist Pain
BMI (kg/m?) r=0.239 r=0.416 r=0.575 r=0.585 r=0.446 r=0.073
g P=0.005" P=0.001" P=0.001" P=0.002" P=0.001" P=0.287
s b o B r=0.303 r=0.384 r=0.663 r=0.525 r=0.699 r=0.062
et e D 2] P=0.003" P=0.001" P=0.001" P=0.001" p=0.003" P=0.127
Body fat (%) r=0.391 r=0.253 r=0.699 r=0.448 r=0.317 r=0.058
v ° P=0.001" P=0.003" P=0.001" P=0.001" P=0.001" P=0.321

"Significant at P<0.05.

nificant differences were observed among teaching levels
in terms of forward head posture, kyphosis. neck pain,
lower back pain, and knee pain (P<0.05).

Conclusion

The findings confirm a meaningful and independent as-
sociation between overweight/obesity and the increased
risk of various postural abnormalities and musculoskel-
etal pain among non-athlete teachers. While the general
mechanisms may be similar across genders, the mani-
festation of certain disorders appears to vary by teach-
ing level and gender, suggesting the influence of specific
physical demands and activities. These results underscore
the need for ergonomic considerations tailored to each
teaching level, alongside targeted interventions focusing
on weight management and health promotion. Preven-
tive and therapeutic approaches must be multi-faceted,
addressing weight control, physical activity, and ergo-
nomic improvements in work environments. This study
highlights the necessity for comprehensive strategies to
improve teachers’ occupational health and quality of life.
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7. Body Mass Index (BMI)
8. Waist to Hip Ratio (WHR)
9. Body Fat Percentage (BFP)
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1. Musculoskeletal Disorders (MSDs)
2. Forward Head Posture (FHP)

3. Lumbar Hyper Lordosis

4. Thoracic Hyper Kyphosis

5. Upper crossed syndrome

6. Scoliosis
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16. Angle of Trunk Rotation (ATR)
17. Standardized Nordic Musculoskeletal Questionnaire (NMQ)
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