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ABSTRACT

Background: Musculoskeletal disorders (MSDs) are a major occupational
health concern among dental professionals due to prolonged static postures
and repetitive movements. In addition to ergonomic factors, psychosocial
stress may contribute to the development of MSDs. This study aimed to assess
the prevalence of MSDs among dental surgeons in Bangladesh and to examine
the role of ergonomic knowledge and psychosocial stress.

Methods: A cross-sectional study was conducted among 290 dental surgeons
working in publicand private tertiary-level hospitals. Data were collected using
a structured interview-administered questionnaire, including the
Standardized Nordic Musculoskeletal Questionnaire for MSDs assessment, a
validated tool for ergonomic knowledge, and a psychosocial stress
questionnaire. Descriptive statistics were used to summarize data, and Chi-
square tests were applied to assess associations, with significance set at p <
0.05.

Results: Overall, 64.1% of participants reported experiencing MSDs in at least
one body region during the past 12 months. The most commonly affected
regions were the neck (61.5%), lower back (53.7%), and shoulders (51.9%).
Most respondents (69.0%) had good ergonomic knowledge, while 49.3%
experienced moderate level of psychosocial stress. No statistically significant
association was found between ergonomic knowledge and MSDs (p = 0.065).
However, psychosocial stress showed a strong and significant association with
MSDs (p < 0.001), with higher prevalence observed among those with
moderate to high stress levels.

Conclusion: MSDs are highly prevalent among dental surgeons in Bangladesh.
While most practitioners possess good ergonomic knowledge, it was not
significantly associated with MSD occurrence. In contrast, psychosocial stress
emerged as a significant contributing factor. Comprehensive preventive
strategies integrating both ergonomic training and stress management are
essential to reduce the burden of MSDs among dental professionals.

KEYWORDS: Musculoskeletal disorders; Dental surgeons; Ergonomic
knowledge; Psychosocial stress; Occupational health; Ergonomics.

INTRODUCTION

Musculoskeletal disorders (MSDs) are among the most common
occupational health problems affecting workers worldwide and are
considered a major cause of disability, absenteeism and reduced
productivity. MSDs are characterized by pain, discomfort or
functional impairment involving muscles, joints, tendons, ligaments
and other supporting structures of the body. These disorders often
develop gradually due to repetitive movements, prolonged static
postures, excessive force and awkward body positions during work
activities. [1] Dental professionals are particularly vulnerable to MSDs
because of the specific nature of their clinical work. Dental
procedures often require maintaining static and awkward postures
for extended periods while performing highly precise tasks within a
restricted working field. Continuous bending of the neck, prolonged
sitting posture, repetitive hand and wrist movements and the use of
vibrating instruments increase the biomechanical load on the
musculoskeletal system. [2] As a result, dentists are considered one
of the professional groups at high risk for developing work-related
musculoskeletal disorders. Several studies conducted worldwide
have reported a high prevalence of MSDs among dental practitioners,
ranging from 60% to 90%. [3-5] In addition to physical and ergonomic
factors, psychosocial factors have also been recognized as important
contributors to work-related musculoskeletal disorders. Occupational
stress, high workload, time pressure and limited job control may lead
to increased muscle tension, fatigue and reduced recovery, which
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may increase the risk of musculoskeletal pain. [6] Previous studies
have demonstrated that psychosocial stress is significantly associated
with the occurrence of MSDs among healthcare professionals,
including dentists.[7] Ergonomic knowledge plays an important role
in preventing work-related MSDs among dental professionals. In
dental practice, ergonomic knowledge particularly refers to the
understanding of optimal healthy working posture, proper patient
positioning, appropriate use of instruments and maintaining neutral
body alignment during clinical procedures. Proper application of
ergonomic principles can help minimize musculoskeletal strain and
reduce the risk of developing MSDs. [8] However, despite having
knowledge of ergonomic principles, many dental professionals do not
consistently apply these practices during their daily clinical work,
which may contribute to the high prevalence of MSDs in this
profession. In many developing countries, including Bangladesh,
research focusing on MSDs among dental professionals is still limited.
Furthermore, the relationship between ergonomic knowledge,
psychosocial stress and MSDs among dental surgeons Hesudtis been
extensively explored. Therefore, the present study aimed to assess
the prevalence of MSDs among dental surgeons in Bangladesh and to
evaluate the influence of ergonomic knowledge and psychosocial
stress on their development.

MATERIALS AND METHODS

This cross-sectional study was conducted among 290 dental surgeons
working in thirteen public and private tertiary level hospitals in Dhaka
city. Dental surgeons having at least five years of clinical experience
and working a minimum of 20 hours per week were included in the
study, whereas those having a history of trauma, accident or systemic
diseases affecting the musculoskeletal system were excluded. Ethical
approval was obtained from the Institutional Ethical Committee of
Bangladesh University of Professionals (BUP) with the reference
number 24.786.51, and prior permission was taken from the
respective hospital authorities. Informed written consent was
obtained from each participant before data collection and the study
was conducted in accordance with the Declaration of Helsinki. [9]
Data were collected using a structured interview-administered
questionnaire consisting of several sections including socio-
demographic information, musculoskeletal symptoms, ergonomic
knowledge and psychosocial stress assessment. MSDs were assessed
using the Standardized Nordic Musculoskeletal Questionnaire (NMQ),
which is a widely used and internationally validated screening tool
designed to evaluate the presence of musculoskeletal symptoms in
nine anatomical regions of the body during the previous 12 months
and the last 7 days. The questionnaire also records whether these
symptoms interfered with normal activities of the respondents. [10]
In this study, ergonomic knowledge specifically refers to knowledge
regarding optimal healthy sitting working posture during dental
treatment. This knowledge was assessed using a questionnaire
developed based on the document “Adopting a Healthy Sitting
Working Posture during Patient Treatment”, which is an integral part
of ISO ergonomic guidelines for dental practice.[11] The
questionnaire consisted of twelve multiple-choice questions
evaluating the respondents’ understanding of proper operator
posture, patient positioning and ergonomic working principles during
dental procedures. Each correct answer was assigned one point and
incorrect answers received zero points. Based on the total score
obtained, the level of ergonomic knowledge was categorized into
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three groups: poor knowledge (0-4), average knowledge (5-8) and
good knowledge (9-12). Psychosocial stress was assessed using a
modified version of the Health Evaluation Questionnaire for
Psychological Stress in the Healthcare Industry, which consists of
seventeen questions related to work environment, workload,
interpersonal relationships and job-related stress conditions.[12] The
responses were recorded in a yes/no format and scored accordingly.
Based on the total score, psychosocial stress levels were categorized
as low stress, moderate stress and high stress. All collected data were
checked for completeness and entered into the Statistical Package for
Social Sciences (SPSS) version 22 for analysis. Descriptive statistics
such as frequencies and percentages were used to summarize the
characteristics of the study participants and the prevalence of
musculoskeletal disorders. The association between ergonomic
knowledge, psychosocial stress and musculoskeletal disorders was
assessed using the Chi-square test, and statistical significance was
considered at p < 0.05.

Table 1 : Prevalence and distribution of MSDs among dental
surgeons (n =290)

Body region Frequency Percentage (%)
Neck 178 61.5

Lower back 156 53.7

Shoulders 150 51.9
Hands/Wrists 113 38.9

Upper back 64 22.2

Knees 6 2.1
Ankles/Feet 5 1.9

Any one body region 186 64.1

*Multiple response

Table 1 shows overall, 64.0% of the dental surgeons reported
experiencing MSDs in at least one body region during the previous 12
months. Neck pain was the most commonly reported musculoskeletal
complaint (61.5%), followed by lower back pain (53.7%) and shoulder
pain (51.9%).

Table 2 : Distribution of dental surgeons according to knowledge
regarding optimal healthy posture and psychosocial stress

Variables Category n (%)

Knowledge regarding Poor 12 (4.1)

optimal healthy

posture Average 78 (26.9)
Good 200 (69.0)

Knowledge score: Mean (£ SD): 9.1 + 1.8, Range: 4 — 12

Psychosocial stress Low 129 (44.5)
Moderate 143 (49.3)
High 18 (6.2)

Psychosocial stress score: Mean (+ SD) : 11.0 + 2.6, Range : 4 - 15

Table 2 shows that the majority of respondents (69.0%) had good
knowledge regarding optimal healthy posture, while 26.9% had
average knowledge and only 4.1% had poor knowledge. Regarding
psychosocial stress almost half (49.3 %) were in moderate stress, 44.5
%, 6.2 % were in low stress, high stress respectively.
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Table 3 : Association between knowledge regarding optimal healthy
posture and MSDs
Knowledge level

Without MSDs n  With MSDs n  p value

(%) (%)
Poor 0(0) 12 (6.5)
Average 8(7.7) 70 (37.6) 0.065
Good 96 (92.3) 104 (55.9)

Table 3 shows that although the prevalence of MSDs was higher
among respondents with poor or average knowledge regarding
optimal healthy posture, the association was not statistically
significant (p > 0.05).

Table 4 : Association between psychosocial stress and MSDs

Stress level Without MSDs n  With MSDs n  p value
(%) (%)

Low 79 (76.0) 50 (26.9)

Moderate 19 (49.3) 124 (66.7) <0.001

High 6 (5.8) 12 (6.5)

Table 4 shows that psychosocial stress had a highly significant
association with MSDs (p < 0.01).

DISCUSSION

This study revealed a considerable prevalence of MSDs among dental
surgeons in Bangladesh, with ergonomic knowledge and psychosocial
stress emerging as important associated factors. The findings of this
study revealed that 64% of dental surgeons experienced MSDs in at
least one body region during the previous 12 months, indicating a
substantial occupational health burden among dental professionals.
Similar high prevalence has been reported in several studies
conducted in different countries. Gupta et al. reported a prevalence
of 79% among dental professionals in India, while Saxena et al. found
a prevalence of 83.1%. [13,14] Another study conducted by KiHun et
al. reported that approximately 86.8% of dentists experienced
musculoskeletal symptoms. [15] Regarding the distribution of
musculoskeletal complaints, the present study found that neck pain
was the most frequently reported symptom (61.5%), followed by
lower back pain (53.7%) and shoulder pain (51.9%). These findings are
consistent with previous studies which reported that the neck and
lower back are the most commonly affected regions among dental
professionals due to prolonged forward bending and static working
posture. [16,17] The present study also assessed the level of
knowledge regarding optimal healthy posture among dental
surgeons. Although the majority of respondents demonstrated good
ergonomic knowledge, no statistically significant association was
observed between ergonomic knowledge and MSDs (p = 0.065).
However, the p-value was close to the conventional threshold of
statistical significance, suggesting a possible trend toward an
association that may not have been fully captured in the present
study. This finding indicates that while ergonomic knowledge alone
may not directly prevent MSDs, it could still contribute to risk
reduction when consistently translated into clinical practice. It is also
possible that a larger sample size or assessment of actual ergonomic
behavior rather than theoretical knowledge may better clarify this
relationship. Similar findings have been reported in previous studies
where dentists possessed adequate ergonomic knowledge but
continued to experience a high prevalence of musculoskeletal pain
due to inadequate implementation of ergonomic practices during
routine clinical work.[18] In contrast, psychosocial stress showed a
strong association with MSDs in this study. Dental surgeons
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experiencing moderate or high levels of psychosocial stress were
significantly more likely to report musculoskeletal symptoms
compared with those with low stress levels. These findings are
consistent with previous research which reported that occupational
stress can contribute to muscle tension, fatigue and increased risk of
musculoskeletal pain.[19] KiHun et al. also reported that occupational
stress was significantly associated with increased musculoskeletal
symptoms among dental practitioners. [15] Therefore, the findings of
the present study indicate that psychosocial factors play an important
role in the development of MSDs among dental professionals.
Effective preventive strategies should include not only ergonomic
education but also measures to reduce occupational stress and
improve working conditions. In practical clinical settings,
comprehensive preventive strategies may include regular ergonomic
training workshops, reinforcement of correct operator and patient
positioning, scheduled short breaks between procedures, stretching
exercises during working hours, use of ergonomically designed
instruments and adjustable dental chairs, workload management,
and workplace stress reduction initiatives such as peer support, time
management, and mental health awareness programs. These
approaches may help reduce biomechanical strain, improve recovery,
and minimize the long-term burden of MSDs among dental
professionals.

LIMITATIONS

This study has certain limitations. As a cross-sectional study, causal
relationships between ergonomic knowledge, psychosocial stress,
and MSDs cannot be established. In addition, data were collected
through self-reported questionnaires, which may be subject to recall
and reporting bias. Despite these limitations, the study provides
useful evidence regarding MSDs among dental surgeons in
Bangladesh.

CONCLUSION

MSDs were found to be highly prevalent among dental surgeons.
Although most participants demonstrated good knowledge of
optimal healthy posture, this knowledge alone was not significantly
associated with the occurrence of MSDs. In contrast, psychosocial
stress showed a strong association with MSDs. These findings suggest
that knowledge alone is insufficient and highlight the need for
comprehensive preventive strategies incorporating both ergonomic
training and stress management to reduce the burden of MSDs
among dental professionals. Such strategies may include routine
ergonomic skill reinforcement, proper posture monitoring during
clinical procedures, scheduled rest breaks, ergonomic workplace
modifications, and interventions aimed at reducing occupational
stress and improving psychosocial well-being.

FUNDING: This research received no external funding.

CONFLICT OF INTEREST: The authors declare no conflict of interest.
DATA AVAILABILITY STATEMENT: The data presented in this study
are available on reasonable request from the corresponding author

REFERENCES

1. Punnett L, Wegman DH. Work-related musculoskeletal disorders: the
epidemiologic evidence. J Electromyogr Kinesiol. 2004;14:13-23. PMID:
14759746. https://doi.org/10.1016/j.jelekin.2003.09.015

https://www.banglajol.info/index.php/JCDS/index, Publisher: Sapporo Dental College, Dhaka, Bangladesh




J. Contemp. Dent. Sci. 2026;14(2): 13-16

Sultana N, Rubby MG, Uddin MS, Mian MAH

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

16| Page

Valachi B, Valachi K. Mechanisms leading to musculoskeletal disorders in
dentistry. J Am Dent Assoc. 2003;134:1344-50. PMID: 14620013.
https://doi.org/10.14219/jada.archive.2003.0048

Hayes MJ, Cockrell D, Smith DR. A systematic review of musculoskeletal
disorders among dental professionals. Int J Dent Hyg. 2009;6:159-65.
PMID: 19659711. https://doi.org/10.1111/j.1601-5037.2009.00395.x
Leggat PA, Smith DR. Musculoskeletal disorders among dental
professionals. Aust Dent J. 2006;51:291-7.

Alexopoulos EC, Stathi IC, Charizani F. Prevalence of musculoskeletal
disorders in dentists. BMC Musculoskelet Disord. 2004;5:16. PMID:
15189564. PMCID: PMC441388. https://doi.org/10.1186/1471-2474-5-
16

Bongers PM, Kremer AM, Laak J. Are psychosocial factors risk factors for

symptoms of the shoulder, elbow or hand/wrist? Am J Ind Med.
2002;41:315-42. PMID: 12071487. https://doi.org/10.1002/ajim.10050
Bernard BP, editor. Musculoskeletal disorders and workplace factors: a

critical review of epidemiologic evidence for work-related
musculoskeletal disorders of the neck, upper extremity, and low back.
Cincinnati (OH): National Institute for Occupational Safety and Health
(NIOSH); 1997. DHHS (NIOSH) Publication No. 97-141.

Pollack R. Dental ergonomics: a review of ergonomic principles. J
Contemp Dent Pract. 2003;4:56-73.

World Medical Association. World Medical Association Declaration of
Helsinki: ethical principles for medical research involving human

subjects. JAMA. 2013;310(20):2191-4. PMID: 24141714.
https://doi.org/10.1001/jama.2013.281053
Kuorinka 1, Jonsson B, Kilbom A, et al. Standardised Nordic

questionnaires for the analysis of musculoskeletal symptoms. Appl/
Ergon. 1987;18:233-7. PMID: 15676628. https://doi.org/10.1016/0003-
6870(87)90010-X

International Organization for Standardization. /SO Guidelines for

Adopting Healthy Sitting Posture During Patient Treatment. Geneva: ISO;
2004.

Japan Industrial Safety and Health Association. Health Evaluation
Questionnaire for Psychological Stress in Healthcare Industry. Tokyo;
2001.

Gupta A, Ankola AV, Hebbal M. Dental ergonomics to combat
musculoskeletal disorders. Int J Occup Saf Ergon. 2013;19:561-71. PMID:
24321635. https://doi.org/10.1080/10803548.2013.11077005

Saxena P, Gupta SK, Jain S. Work-related musculoskeletal pain among
dentists. J Dent Sci. 2014;9:91-8.
https://doi.org/10.1016/j.jds.2013.06.008

KiHun K, et al. Occupational stress and musculoskeletal symptoms
among dentists. J Phys Ther Sci. 2013;25:1521-4.
https://doi.org/10.1589/jpts.25.1521

Finsen L, Christensen H, Bakke M. Musculoskeletal disorders among
dentists and variation in dental work. Appl Ergon. 1998;29:119-25. PMID:
9763237. https://doi.org/10.1016/50003-6870(97)00017-3

Morse T, Bruneau H, Dussetschleger J. Musculoskeletal disorders of the
neck and shoulder in the dental professions. Work. 2010;35:419-29.
PMID: 20448321. https://doi.org/10.3233/WOR-2010-0979

Rucker LM, Sunell S. Ergonomic risk factors associated with clinical
dentistry. J Calif Dent Assoc. 2002;30:139-48. PMID: 11881959.

De Sio S, Traversini V, Rinaldo F. Ergonomic risk and preventive measures

of musculoskeletal disorders in dental professionals. J Occup Health.
2018;60:147-56. PMID: 29362689. PMCID: PMC5772380.
https://doi.org/10.1539/joh.17-0176-0A

HOW TO CITE

Sultana N, Rubby MG, Uddin MS, Mian MAH. Musculoskeletal Disorders
among Dental Surgeons in Bangladesh: The Role of Ergonomic
Knowledge and Psychosocial Stress. J. Contemp. Dent. Sci. [Internet].
[cited 2026 Jul. 13];14(2):13-16. Available from:
https://www.banglajol.info/index.php/JCDS/article/view/89612

JCDS -IS5N: 2305-9664

https://www.banglajol.info/index.php/JCDS/index, Publisher: Sapporo Dental College, Dhaka, Bangladesh






