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ABSTRACT 
 
Background: Musculoskeletal disorders (MSDs) are the most important 
occupational health problems  particularly in  dental professionals. Dentists 
are among the workers who are more often susceptible to this disorder, as 
because their work includes risk factors that may lead to this disorder. The 
study aims to determine the prevalence of MSDs among dental surgeons , also 
the risk and exposure of this disorder by assessing job postures and the 
correlation between them. 
 
Methods : This cross sectional study was conducted among purposively 
selected 86 dental surgeons working in eight different tertiary level public and 
private hospitals in Dhaka city. A structured questionnaire was used for data 
collection, where Nordic Musculoskeletal Questionnaire(NMQ) used which 
records the prevalence of MSDs in terms of musculoskeletal symptoms and to 
assess the risk and exposure of MSDs, Rapid Entire Body Assessment (REBA) 
score sheet, Quick Exposure Check (QEC) have been used respectively by 10-
15 minutes observing each study subject during different dental operating 
procedures. After data collection analysis of data was performed by using SPSS 
software (Version 22). 
 
Results : More than 63 %  and 47 % of the participants reported pain and 
discomfort in at least one body region in the last 12 months and the last 7 days 
respectively. The major affected part was neck, followed by lower back, 
shoulders and hands / wrists. In different field of specialization among the 
study subjects musculoskeletal symptoms were highest in oral and 
maxillofacial surgeons followed by general practitioners, orthodontists, 
endodontists, prosthodontists.  The exposure assessment (QEC) showed that 
a small percentage (22.1%) have acceptable exposure, where 30.2%, 47.7% 
had medium exposure and high exposure respectively. Whereas the risk 
assessment (REBA) showed that 59.3% of the participants were in medium risk 
group that necessitates further investigation and needs to implement change. 
Pearson’s correlation test indicated that there is a strong positive correlation 
between the current exposure and the risk (r = 0.832) and the relationship 
between exposure and risk of MSDs was found to be highly significant as p < 
0.01. Highly significant association found between risk level according to REBA 
score and the exposure level according to QEC score with MSDs ( as p value < 
.01). 
 
Conclusion: This study concludes that high prevalence of MSDs and high risk 
levels as well as exposure  levels according to REBA and QEC, suggest 
inappropriate and incorrect ergonomic postural  habits existing among the 
dental surgeons which necessitates further investigation and attention on this 
issue to combat with this disorder among dental professionals. 
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Introduction 
Musculoskeletal disorders (MSDs) is prevalent world over and 
is one of the commonest causes of long-term pain and 
disability affecting hundreds of millions of people. This fact has 
been recognized by World Health Organization (WHO) and 
United Nations with their endorsement of the Bone and Joint 
decade 2000–2010.[1] This disorder is characterized by 
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presence of discomfort, disability or persistent pain in the 
joints, muscles, tendons, and other soft parts, caused or 
aggravated by repeated movements and prolonged awkward 
or forced body postures.[2] MSDs are some of the most 
important work-related problems currently reported. Dentists 
are among the workers who are more often susceptible to this 
disorder ; their work includes risk factors that may lead to 
many pathologies such as tendinitis, synovitis, tenosynovitis, 
and bursitis.[3] About two out of three dental professionals 
experience occupational pain. MSDs account for the most 
common reason (29.3%) for early retirement in dentists 
worldwide. In our country the prevalence of MSDs in dentistry 
is not well documented, also the risk and  exposure of this 
disorder among dental practitioners has not uncovered yet by 
using any standardized tool. By risk and exposure assessment 
through standardized tools dental surgeons will be able to 
identify their current risk and exposure level of  MSDs, which 
will be helpful for them to take appropriate measure 
accordingly. The present study was aimed to determine the 
prevalence of MSDs among dental surgeons , also the risk and 
exposure of this disorder by assessing job postures and the 
correlation between them. 
 
Materials and methods :  
This cross sectional study was conducted among purposively 
selected 86 dental surgeons working in eight different tertiary 
level public and private hospitals in Dhaka city with the 
objective to assess the exposure and risk of MSDs among 
them. Considering each study hospital as a strata data were 
collected proportionately according to the convenience of 
both researcher and respondents from those study hospitals. 
Dental surgeons with minimum 5 years of clinical experience 
with minimum 20 hours of clinical work per week were 
included in the study, and those who had history of 
uncontrolled diabetes, history of any trauma or accident which 
may influence the musculoskeletal system were excluded from 
this study. Ethical clearance was obtained from the 
institutional ethical committee of Bangladesh University of 
Professionals (BUP) and the reference number is 24.786.51. A 
pilot study was performed on ten dental practitioners before 
commencing the study. Prior taking permission from the 
concerned authority of each study place informing the 
purpose of the study  data were collected from the 
respondents after taking informed consent by using the 
interview administered questionnaire including socio-
demographic and occupational characteristics. For the analysis  
of  MSDs, Nordic Musculoskeletal Questionnaire (NMQ) was 
used which records the prevalence of MSDs in terms of 
musculoskeletal symptoms (ache, pain, discomfort) in the 
preceding 12 months.[4] It is an internationally accepted 
instrument to standardize evaluation of MSDs, and consists of 
questions about nine anatomical regions. Subjects were asked 
to report whether they had experienced pain or discomfort in 
any of these nine regions during the previous 12 months or 7 
days and whether normal activities were restricted because of 
these symptoms. To assess the risk and exposure of MSDs, 

Rapid Entire Body Assessment (REBA) score sheet,[5] Quick 
Exposure Check (QEC) [6] have been used respectively by 10-15 
minutes observing each study subject during different dental 
operating procedures by the researcher. REBA  is a postural 
targeting method for estimating the risks of work related 
entire body disorders; which gives a rapid, reliable and 
detailed assessment of the complete body postural risks to any 
individual who is involved in distinct and repetitive work 
pattern [7] and the tool QEC assess the exposure to 
musculoskeletal risk factors of back, shoulders and arms, 
hands and wrists, and neck before and after an ergonomic 
intervention. After data collection analysis of data was 
performed by using SPSS software (Version 22). Both 
descriptive statistics ( mean, SD, frequency, percentage) and 
inferential statistics was performed. Test of significance such 
as  Chi-square test was used for comparison and shown with p 
value, considering the level of significance at p < 0.05. 
Pearson’s correlation test was applied to understand the 
current exposure and risk correlation.   
 
Results: 
 
Table 1 : Socio demographic  and job related characteristics 
of dental surgeons 

 
 
 
 
 
 
 

Socio 
demographic 

 variables 

 
 
 

Sex 

Category n (%) 

Male 53 (61.6) 

Female 33 (38.4) 

 
 

Marital status 

Married 76 (88.4) 

Unmarried 9 (10.5) 

Divorced 1 (1.2) 

Religion Islam 79 (91.9) 

Hindu 7 (8.1) 

Age (in years) Mean (± SD) : 35.7(± 5.7) years , 
Range : 28 – 62 years 

Body mass 
index (BMI) 

Mean (± SD) : 24.05 (±3.238) , 
Range : 17.61 – 33.19 

 
 
Job related 
variables 
                   
                   
                   

Practicing 
hours (per 

week) 

 
Mean (± SD) : 46.5 ± 13.5 hours, 

Range : 21- 96 hours 

Professional 
experience (in  

years) 

Mean (± SD) : 12.6 ± 5.1 years, 
Range : 6- 32 years 

Number of 
patients 

attended in a 
day 

Mean (± SD) :10 ± 4.9, Range : 3 – 
30 

 
Above table shows out of 86 (100.0%) dental surgeons 61.6% were male, 
88.4% were married, almost all (91.9%) were Muslim, the mean age of the 
respondents was 35.7(± 5.7) years and the mean BMI was 24.05 (±3.238) with 
range : 17.61 – 33.19. In job related characteristics, the  mean practicing hours 
(per week) was 46.5 ± 13.5 hours with range : 21- 96 hours, 12.6 ± 5.1 years 
was the mean professional experience.   
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Figure 1 : Prevalence of musculoskeletal disorders complaint 
by dental surgeons in the different body regions. [n=86] 

 
Above figure shows 64.0%, 47.3% dental surgeons complained MSDs in any 
body region in last 12 months and last 7 days respectively. The highest 
complained region was in the last 12 months neck (61.5%), followed by lower 
back (53.7%), shoulders (51.9%), hands/ wrists (38.9%). The least complained 
region in the last 12 months was ankles/feet, knees (1.9%). 

Figure 2 :  Musculoskeletal disorders in any body  region 
among the dental surgeons with respect to field of 
specialization. 
 

 
Above figure shows highest percentage (29.0%) MSDs at any body region 
observed in the specialization Oral & Maxillofacial Surgery, followed by 27.2 % 
in General Dentistry, 21.8%  in Orthodontics, 10.9% in Conservative dentistry 
& Endodontics and 9.0% in Prosthodontics, only 1.8% in Dental Public Health.  

Table 2  : Risk and  exposure assessment through REBA and 
QEC among  dental surgeons during different dental 
operating procedures. 

Variable Category n(%) 

Risk assessment  
(REBA) 

Low risk 22(25.6) 

Medium risk 51 (59.3) 

High risk 13 (15.1) 

Mean ±SD : 5.23 ± 1.88, Range : 2-8 

Exposure 
assessment  

(QEC) 

Acceptable exposure 19 (22.1) 

Medium exposure 26 (30.2) 

High exposure 41 (47.7) 

Mean ±SD : 79.5 ± 14.8, Range : 48-111 

Above table shows out of 86 (100.0%) dental surgeons according to REBA score 
59.3% were in medium risk, followed by 25.6% were in low risk and 15.1% 
were in high risk. The mean REBA score was  5.23 ± 1.88 with range  2-8. 
According to QEC score 47.7% dental surgeons had high exposure followed by 
30.2%, 22.1% had medium exposure, acceptable exposure respectively. The 
mean QEC score was  79.5 ± 14.8 with range  48-111 

Table 3 : Relationship between exposure and risk of MSDs 

among the dental surgeons. 
 

Correlations 

 
Rapid 

Entire Body 

Assessment 

(REBA) 

Score 

Quick 

Exposure 

Check 

(QEC) 

Score 

Rapid Entire Body 

Assessment (REBA) 

Score 

Pearson 

Correlation 

1 .832** 

Sig. (2-tailed) 
 

.000 

N 86 86 

Quick Exposure 

Check (QEC) Score 

Pearson 

Correlation 

.832** 1 

Sig. (2-tailed) .000 
 

N 86 86 

**. Correlation is significant at the 0.01 level (2-tailed). 

 
Above table shows strong positive correlation between QEC exposure level 
and REBA risk level among the dental surgeons and the correlation coefficients 
for  final scores of  QEC exposure levels and REBA risk levels were 0.832, which 
was found to be highly significant as p value < 0.01 (r = 0.832). 

 

Figure 3 :   Exposure to risk correlation among the dental 

surgeons with MSDs at any body region in last 12 months. 

 

 

 
 
 
Above figure shows a strong positive correlation between QEC exposure level  
and REBA risk level with MSDs at any body region in last 12 months. 
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Table  3 :Association between personal and occupational 
characteristics with MSDs among the  dental surgeons   
 

Variables Category Without 
MSDs  
n(%) 

With 
MSDs  
n(%) 

p  
value 

Age (in years) ≤32 12 (38.7) 16 
(29.1) 

 
 

.035 s 
33-37 15 (48.4) 16 

(29.1) 

38-42 3 (9.7) 17 
(30.9) 

>42 1 (3.2) 6 (10.9) 

Sex Male 16 (51.6) 37 
(67.3) 

.152 ns 

Female 15 (48.4) 18 
(32.7) 

BMI Underweight & 
normal 

16 (51.6) 25 
(45.5) 

 
.583 ns 

Overweight & 
obese 

15 (48.4) 30 
(54.5) 

Professional 
experience (in 

years) 

≤ 8 7 (22.6) 11 
(20.0) 

.122ns 

9 – 13 18 (58.1) 20 
(36.4) 

14 – 18 5 (16.1) 17 
(30.9) 

> 18 1 (3.2) 7 (12.7) 

Work status in 
last 12 months 

Full time (Both 
morning and 

evening) 

12 (38.7) 43 
(78.2) 

.000 hs 

Part time (Only 
morning or 
evening) 

19 (61.3) 12 
(21.8) 

s : Significant; ns : Not significant; hs: Highly significant 
In Chi –square test statistical significant association found between age and 
MSDs (as p value < .05) ; also work status in last 12 months had highly 
significant association with MSDs (as p value < .01). Other socio-demographic 
and occupational characteristics like sex, BMI, professional experience showed 
no statistical significant difference between the group with MSDs and without 
MSDs.  

Table 4 :  Association between exposure and risk during 
different dental operating procedures with MSDs among the 
dental surgeons. 

Variables Category Total 
(n=86) % 

Without 
MSDs  
n(%) 

With 
MSDs  
n(%) 

p  
value 

REBA 
(According 
to score) 

Low risk 22 (25.6) 20 (64.5) 2 (3.6)  
 
 .000 
hs  

Medium 
risk 

51 (59.3) 11(35.5) 40 
(72.7) 

High risk 13(15.1) 0 (0) 13 
(23.6) 

QEC 
(According 
to score) 

Acceptable 
exposure 

19 (22.1) 18 (58.1) 1 (1.8)  
.000  
hs Medium 

exposure 
26 (30.2) 11 (35.5) 15 

(27.3) 

High 
exposure 

41 (47.7) 2 (6.5) 39 
(70.9) 

hs: Highly significant; MSDs : Musculoskeletal disorders 
Above table shows highly significant association between risk level according 
to REBA score with MSDs among the dental surgeons ( as p value < .01); and  
also the exposure level according to QEC score had highly significant 
association with MSDs ( as p value < .01). 
 
 

Discussion:   
Dental practitioners are highly likely to develop MSDs due to 
occupational characteristics of repetitive activity. Prevalence 
of MSDs varies across occupational groups  and over national 
boundaries. This study examined the prevalence and 
distribution of MSDs as musculoskeletal complaints like pain, 
stiffness, numbness, fatigue, discomfort with the risk and 
exposure of this disorder among a cross section dental 
surgeons population. According  to the present study result 
out of 86 (100.0%) dental surgeons the overall mean age was 
35.7 (±5.7) years with range 28-62 years, 61.6% were male, 
88.4% were married, 91.9% were Muslim, the overall mean 
BMI was 24.05 (±3.238) with range 17.61 – 33.13. Regarding 
job related characteristics it was found that the mean 
professional experience, the mean practicing hours per week 
were 12.6 (±5.1) years, with range 6 – 32 years, 46.5 (±13.5) 
hours, with range 21- 96 hours respectively and average 
number of patients attended per day was 10 (±4.9) with range 
3 – 30 patients, which was close to the study findings by 
Batham et al.[8] The current study result shows that 63.9%, 
47.3% of the participants reported pain and discomfort in at 
least one body region in the last 12 months and the last 7 days 
respectively, quite higher prevalence observed in at least one 
body region in the past 12 months in different studies like 79% 
(n=2166) in Gupta et al.[9], 83.1% (n=213) in Saxena et al.[10], 
86.8% in KiHun et al.[11], 92% in Batham et al.[8]. In comparison 
to present study much higher  prevalence of MSDs among the 
dental practitioners in past 12 months observed in different 
countries study like America (76.0%) [12], India (78.0%) [13],  
Australia (87.2%) [14], Poland (92.0% )[15], Brazil (65.6%) [16], 
Saudi Arabia (77.9%) [17] and in Bangladesh a study by Jahan et 
al.[18] found that 90.0% dental practitioners were suffering 
from musculoskeletal pain during work in last 3 months. The 
overall prevalence of MSDs in dentistry differs from 63 – 93 % 
worldwide.[19] Among all reported MSDs, symptoms were 
found highest in neck region (61.5%) followed by lower back 
(53.7%), shoulders (51.9%), hands/ wrists (38.9%), upper back 
(22.2%) over the past 12 months. Although there were little bit 
differences in the ranking compared with the  previous studies, 
the regions where the symptoms occurred were similar. The 
least of complaints in past 12 months were reported at hip/ 
thigh (9.3%), elbow (5.6%), ankles/ feet, knees (1.9%), which 
supports the study results of Emmuanuel et al.[20] Present 
study result found in different field of specialization among the 
study subjects musculoskeletal symptoms were highest in oral 
and maxillofacial surgeons followed by general practitioners, 
orthodontists, endodontists, prosthodontists. In this study the 
exposure assessment (QEC) showed that a small percentage 
(22.1%) have acceptable exposure, where 30.2%, 47.7% had 
medium exposure and high exposure respectively. Whereas 
the risk assessment (REBA) showed that 59.3% of the 
participants were in medium risk group that necessitates 
further investigation and needs to implement change, (25.6%) 
were in low risk and (15.1%) of the participants were having 
high risk, require implementing change. Present study found 
the mean REBA score was  5.23 ± 1.88, which reflects high risk  
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level for MSDs that necessitates further investigation and 
needs to implement change, also the mean QEC score was  
79.5 ± 14.8, which reflects medium exposure of MSDs that 
necessitates further investigation. The correlation coefficients 
for the final scores of QEC exposure levels and REBA risk levels 
were 0.832, and the relationship between exposure and risk 
was found to be highly significant as p < 0.01 (r = .832), which 
supports the study results [8,21].In our country no study found 
using ergonomic postural risk and exposure assessment tools 
among dental practitioners. On the other hand present study 
found significant association between age and MSDs, which 
supports the study results of Cromie et al.[22] , but is opposed 
to the study by Tinubu et al.[23]; there were no statistically 
significant differences in terms of sex, BMI between with MSDs 
and without MSDs group, which was consistent with the study 
results [21,24] and inconsistent in case of BMI with the study [8]. 
No statistically significant differences observed in terms of job 
related characteristics like professional experiences between 
with MSDs and without MSDs group, which supports the study 
result of Rafie, et al.[24] but highly significant relationship 
observed between MSDs and work status in last 12 months 
(p=.000).  
 
Conclusion : This study concludes that the prevalence of  
musculoskeletal disorders among dental  surgeons is 64.0% for  
the past 12 months and 47.3% for the past 7 days, as reported. 
High frequency of musculoskeletal complaints and high risk 
levels as well as exposure  levels according to REBA and QEC, 
suggest inappropriate and incorrect ergonomic postural  
habits existing among the dental surgeons which necessitates 
further investigation and attention on this issue to combat 
with this disorder among dental professionals. 
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