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Abstract 

Aim: The aim of this study to assess and determine the 

knowledge, attitude, practice about ergonomics and 

musculoskeletal disorder among dental students in 

Chennai, India. 

Methodology: The list of Chennai's dental colleges was 

obtained. Using a convenience sampling technique, one 

dental school was chosen, and with the principal's 

approval, an online self-made questionnaire using a 

Google Form was sent to the estimated sample size of 

361 dental students and they were asked to complete it. 

The study lasted for three months, and the resultant 

responses were recorded in Microsoft excel format, 

which formed the basis for the study's statistical 

analysis.  

Results /Analytical statistics: The validity and 

reliability of a self-administered questionnaire used in a 

pilot trial with five dental practitioners were evaluated 

using Cronbach's alpha analysis, the value of Cronbach’s 

alpha scale was 0.975, The degree of education and the 

year of the study were correlated using the Spearman 

coefficient, and the majority of the questions show a 

positive relationship with increasing year. 

Conclusion: While most of the dental students in this 

study were aware of musculoskeletal disorders and 

dental ergo nomics, Even though there were lack of 

know ledge in second year and third year than other 

years. This study urges academic institutions to 

incorporate dental ergonomics into their curricula. 

Keywords: Ergo nomics, Musculo skeletal disorder, 

dental students and early retirement   

Introduction 

Dental practice may result in physical injuries such as 

pain and dysfunction, muscular imbalance, neuro 
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muscular inhibition. Instead of one risk factor alone, the 

reason appears to be a combination of several risk 

variables. Poor ergonomics could be caused by pro 

longed static posture, repetitive movements, mental 

stress, mechanical stress, extrinsic stress, age, awkward 

positions, poor posture, poor postural muscle strength, 

poor flexibility, infrequent breaks, inappropriate 

selection and use of dental stools and magnification aids, 

vibration, cold temperature, and other factors. [1] 

“A collection of multidisciplinary knowledge used to 

organize labor activities and other components of work 

is known as ergonomics. The main goal of ergonomic 

principles is to create a safe, healthy, and comfortable 

working environment for dental professionals. This will 

help to prevent health issues, which will increase 

productivity [2] 

An MSD, according to the World Health Organization, 

is a chronic condition that doesn't manifest itself as an 

acute or momentary disturbance of the muscles, tendons, 

peripheral nerves, or vascular system. These disorders 

are considered as work-related when the workplace and 

work performance play an important role in the 

development of the disorder, even though this is only 

one of many contributing factors. [3]. 

A questionnaire survey of early retired dentists from a 

British insurance company found that MSD were the 

major cause of ill health retirement at 55%. According to 

a recent study, musculoskeletal disorders were the 

primary cause of retirement for 189 dentists [4]. The 

latest report in the field of task and movement analyses 

found that dental work was largely characterized by 

unfavorable static postures of the neck, back and 

shoulders [5,6,7]. It has been reported that 64-93% of 

dentists and 70% of dental students suffer from WMSDs 

and additionally they are at risk of neurovascular and 

postural disorders [8].  

Most of the dental students agreed that WMSDs are the 

common reason for early retirement to practice [9]. 

Furthermore, Garcia et al. 2015 found no relationship 

between dental student knowledge and practice in terms 

of ergonomic working posture [8]. The majority of 

students recognized the need for an adjustment period 

when moving from the pre-clinic to the clinic in terms of 

ergonomic posture requirements; however, some of them 

claimed that they were still unable to adapt because of 

the difference between the laboratory and clinic 

workstations [10]. This led to the development of a study 

to evaluate dental student knowledge, attitude, and 

practice in relation to ergonomics and musculoskeletal 

disorders in Chennai dental colleges. 

Materials and methods 

In Chennai dental colleges, a cross-sectional survey of 

dental students was undertaken. After receiving ethical 

permission (IEC/ TDCH/ 021/ 2023, Code number 0703 

2203), the study was carried out for a period of three 

months. This survey required a minimum sample size of 

305 responses which was calculated by using G-power 

software, version 3.1.9. Convenience sampling was the 

sample approach employed. 

Sample size 

The G-power software, version 3.1.9, was used to 

determine sample size,  

➢ 5% is the level of significance,  

➢ Power - 80%,  

➢ 0.2 effect size,  

➢ 305 participants total,  

➢ 61 in each group. 

Inclusion criteria 

• Dental students studying in Chennai dental colleges.  

• Willing to provide consent for interview. 

Exclusion criteria 

• Unwilling to provide consent for interview. 



 Dr. Sunil Kumar, et al. International Journal of Dental Science and Innovative Research (IJDSIR) 

 

 
©2023 IJDSIR, All Rights Reserved 

 
 

P
ag

e3
8

8
 

P
ag

e3
8

8
 

P
ag

e3
8

8
 

P
ag

e3
8

8
 

P
ag

e3
8

8
 

P
ag

e3
8

8
 

P
ag

e3
8

8
 

P
ag

e3
8

8
 

P
ag

e3
8

8
 

P
ag

e3
8

8
 

P
ag

e3
8

8
 

P
ag

e3
8

8
 

P
ag

e3
8

8
 

P
ag

e3
8

8
 

P
ag

e3
8

8
 

P
ag

e3
8

8
 

P
ag

e3
8

8
 

P
ag

e3
8

8
 

P
ag

e3
8

8
 

  

Questionnaire 

❖ First section consisted of informed consent, 

emphasized about the study and demographic details 

which include age, gender and year of the study. 

❖  There were remaining 3 section and each 3-section 

consisted of 10 questions which were related to 

knowledge, attitude and practise. 

❖ Each group comprised 61 members and was divided 

into five categories, ranging from second year to post 

graduate. 

Pilot study 

▪ The self-made questions was sent to five dental 

professional to calculate the reliability and validity, 

Cronbach alpha scale was used to calculate the validity 

and reliability  

▪ The value of Cronbach alpha scale was 0.97. 

The self-administered questionnaire by using google 

form were distributed to the students through what’s app 

and asked to complete it and responses were collected by 

Microsoft excel, 2016. 

Statistical analysis 

The data from the questionnaire were obtained in the 

Microsoft excel, 2016 and further the descriptive and the 

inferential statistics were performed using IBM, SPSS 

(Statistical Package for Social Sciences) version 26.0. 

The inferential statistics for assessing the correlation 

between the degrees of education from second year to 

post graduate and their knowledge, attitude and practice 

on ergonomics and musculoskeletal disorders were 

assessed with the spearman correlation coefficient test. P 

value of ≤0.05 is considered to be significant. 

 

Results 

This cross-sectional study demonstrates that there were 

an equal number of participants in each year from the 

second year to the postgraduate level, with a higher 

percentage of female participants (64.6) than male 

participants (35.4).  

Figure 1: shows the distribution of study participants 

according to gender.   

 

Figure 2: shows the distribution of study participants 

according to year of the study.  

Table 1: Descriptive characteristics of the study 

population. 

Variables Description 

Age (Mean ± S.D) 22.23±2.48 

Gender {n (%)} 

Male 

Female 

 

108 (35.4) 

197 (64.6) 

Degree of education {n (%)} 

Second year 

Third year 

Fourth year 

Internship 

Postgraduate 

 

61 (20) 

61 (20) 

61 (20) 

61 (20) 

61 (20) 

Each group had 61 people and was split into five groups, 

from postgraduate to second year. Female participants 

are higher than male participants.  
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Table 2: Correlation statistics between the degree of education and their knowledge, attitude and practice-based responses 

towards the ergonomics and musculoskeletal disorder 

S.no Correlated variables Correlation 

Coefficient 

Sig. 

 Degree of education 

 Practice based questions 

1 Do you follow ergonomics according to dental procedure in your dental practice .465** .000 

2 Do you follow exercise to manage musculoskeletal disorder? .347** .000 

3 Do you use surgical loupes / dental microscope in your dental procedure? .045 .435 

4 Are you aware about carpal Tunnel syndrome, tendonitis, epicondylitis, bursitis, which 

caused due to poor ergonomics? 

.506** .000 

5 What type of dental chair used in your dental practice? .191** .001 

6 Are you aware about fixed body position, repetitive movements, Prolonged use of 

vibrating hand tools which causes musculoskeletal disorder? 

.421** .000 

7 Do you follow four handed dentistry in your dental practice? .364** .000 

8 Do you take break in between the dental procedure? .261** .000 

9 What type of sitting position do you follow while treating patient in dental chair? .339** .000 

10 Have you previously diagnosed for musculoskeletal disorder? -.242** .000 

 Attitude based questions 

1 Do you think single handed dentistry is one of the   reasons that causes musculoskeletal 

disorder (MSD)? 

.223** .000 

2 Is it necessary to follow ergonomics while treating patient? .372** .000 

3 Does the instruments in good condition (like sharp instruments rather than blunt/ dull 

instrument) Helps to reduce chair side working time? 

.295** .000 

4 Do you think adequate break between the treatment is necessary to reduce musculoskeletal 

disorder (MSD)? 

.218** .000 

5 Do you think lower back pain is caused due to the poor ergonomics .304** .000 

6 Do you think naked eye is enough for   precise dental treatment   procedure? .151** .008 

7 Do you think Improper patient Chair position is one of the reasons that causes 

Musculoskeletal disorder 

.251** .000 

8 Do you think Poor knowledge about procedure technique is one of the reasons that causes 

Musculoskeletal disorder 

.139* .015 

9 Do you think paying more attention Is necessary for ergonomics in Dentistry? .296** .000 

10 Do you think modifying the workplace as per your likelihood will reduce fatigue? .110 .056 

 Knowledge based questions 
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1 Which patient position is the effective way by which operator achieves neutral posture? .199** .001 

2 Which clock range is referred to as transfer zone in right-handed    dentist? .146* .011 

3 What type of the vision is optimal to follow for inaccessible areas while treating patient? .144* .013 

4 What is the intensity ratio between dental operatory light and room lighting? .146* .011 

5 What is the syndrome associated in musculoskeletal disorder? .206** .000 

6 Carpal tunnel syndrome is caused due to compression of -.040 .491 

7 What is the optimal positioning of oral cavity for general dental practice? .298** .000 

8 What is the light line position for optimal illumination? .296** .000 

9 What is the   ideal operator clock position range for right-handed dentist? .377** .000 

10 Which clock range is referred as   assistant zone for right-handed dentistry? .283** .000 

Spearman correlation coefficient test was used for significance testing.  

**Correlation is significant at the 0.01 level 

*Correlation is significant at the 0.05 level (2-tailed). 

The level of education from second year to postgraduate 

was tested for correlation with all other knowledge, 

attitude and practice-based questions related to 

musculoskeletal disorders and ergonomics. 

Among which the positive responses were coded with 

higher values when compared to the negative responses 

in knowledge and practice-based questions. And in 

attitude-based section 4-point Likert scale is used to 

obtain the responses. 

Spearman correlation coefficient test was used for 

significance testing which reveals that the majority of 

responses shows a positive correlation with increas 

ing year. 

In practice section Q.NO 3 has negatively correlated 

with degree of education. In knowledge section Q.NO 6 

had negatively correlated with degree of education. 

Most of the students were not aware about following 

MSD s in (fig 3), already very few people had diagnosed 

with MSD in (fig 4), most of the students were not using 

surgical loupes and dental microscope in (fig 5), In fig 6 

shows most of the students were agreed to need more 

attention towards ergonomics in dentistry. 

 

Figure 3: bar graph shows most of the students were not 

aware about following MSDs  

 

Figure 4: pie chart shows already few students (9.3%) 

diagnosed with MSD most of the yes response recorded 

from post graduate students. 
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Figure 5: bar graph shows most of the students were not 

using dental loupes and dental microscope  

 

Figure 6: bar graph shows most of the students were 

agreed to give more attention to the ergonomics in 

academic curricula (1- strongly agreed, 2- Agreed, 3-

disagreed, 4- strongly disagreed) 

Discussion 

In this study the majority of students who answered, had 

knowledge that improved with degree of education, even 

though a small portion of the questions in this study 

(such as the use of a dental microscope, using surgical 

loupes, and MSD conditions) had insufficient student 

knowledge and practice. 

According to standards set by the Dental Council of 

India, clinical experience for dental students began in 

their third year of study. In third year, dental students 

began performing general dentistry treatments like 

scaling, restorations, extractions, and prosthetic tooth 

replacement without the aid of a dental assistant. All 

auxiliary tasks, including keeping the work environment 

sanitary, manipulating dental materials, and processing 

X-rays, were carried out solely by the students. It could 

cause MSDs in a variety of body parts, depending on the 

surroundings and the type of work they did. [11]   

There was distinction between the clinical training 

workstation and the preclinical training workstation. 

This was due to the fact that the workstation in a 

laboratory was restricted to a fixed bench, lighting, and a 

dental stool, as opposed to a clinic, which has a dental 

chair, dental stool, lighting, a dental unit, an auxiliary 

table, and other components. As a result, treating 

patients in their mouths was more stressful for students 

than treating a preclinical dental mannequin because of 

the adaptation difficulty [12, 13,14] and 70% of dental 

students, regardless of gender, suffered pain during third 

year [15] 

In this study female students are higher than the male 

students this is because female students were more 

interested in this study. Our investigation found that 

little knowledge about carpal tunnel syndrome, 

tendonitis, bursitis, epicondylitis which is identical to the 

study done by Hamid Reza Farpour.et al.,2021. 

Deliberato.et al., in his study (2002) divided the 

musculoskeletal disorder into two groups where the 

pathophysiology of Dort influences in each group. These 

groups are. 

1. Compressive neuropathies: where the nerve is 

compressed by some structure through which it travels, 

in the vast majority affect the limbs. Within this group, 

we can highlight the thoracic outlet syndrome, syndrome 

of the longus, syndrome of the round pronator, carpal 

tunnel syndrome, syndrome of previous interosseous 

syndrome, and cubital canal syndrome and channel of 

gut on 

2.  Tendonitis and tenosynovitis are inflammatory 

conditions that weaken tendons and their sheaths as a 

result of demands. Among these conditions, De 

Quervain's disease, trigger finger, lateral epicondylitis, 

tendonitis bicipital, supra-thorny tendinitis, and 

tendonitis of the distal biceps are notable. 
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In our investigation, the majority of dental students were 

unaware about tendonitis. According to Livia Maria dos 

Santos Landi. et al., 2016 most of dental students were 

diagnosed with Tendonitis due to regular use of wrist in 

flexion position when performing procedures for tooth 

extraction and restoration, which caused headaches and 

complained of numbness in the state. The prevalence of 

CTS has increased significantly during the past 20 years. 

Several professions were linked to CTS, including those 

in the health professions, dentist, office and administ 

rative assistance. [18] The lack of knowledge regarding 

carpal tunnel syndrome among Chennai dental students 

was cause for caution. 

Utilizing magnification equipment like loupes and 

surgical microscopes were options to alleviate ergo 

nomic concerns in dentistry, which is another crucial 

finding of this study. These devices enhance eyesight 

and provide the ability to change or choose the working 

distance based on the operator's physical needs.[19,20] 

In this study, the majority of preclinical students and 

interns did not use dental loupes or dental microscopes, 

and some postgraduate students agreed that they had 

previously been diagnosed with MSD and  almost all  

students were agreed that more attention was needed in 

ergonomic dentistry curriculum, which was similar to 

the study conducted by Patricia Petro milli Nordi Sasso 

Garcia et.al., 

Limitation 

This study's potential limitations include the fact that it 

was conducted during a stressful time for students, the 

university exam period, and the need for higher sample 

sizes. 

Conclusion 

MSDs have a complicated etiology (posture, positioning, 

muscle imbalance, dental equipment, stress), and 

treating the cause has been shown to be more beneficial 

than treating the symptoms. Despite the fact that the 

majority of the dental students in this survey were aware 

of dental ergonomics and musculoskeletal illness, there 

were more knowledge gaps between the second and third 

years of dental school than other years. This study 

recommends that educational institutions should include 

dental ergonomics in their curriculum. Graduate and 

undergraduate students should receive ergonomics-

related program courses. 
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