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Abstract
Introduction: The precise, minute nature of dental treatments renders a dentist particularly sensitive to ergonomic-driv-
en hazards. Ergonomics is the study of adapting the work environment to the worker for maximum efficiency and safety. 
There are many contributing factors that may result in multiple occupational hazards for dentists, including inappropri-
ate working hours, odd postures, poor ergonomics practice, a small workspace with restricted movement, and prolonged 
standing, which can overstretch the cervical spine and lumbar region and cause other MSDs like damage to the muscles, 
joints, bones, ligaments, tendons, nerves, and blood vessels.

Methods and Materials: A cross sectional survey was conducted in a private tertiary care hospital. A closed ended 
questionnaire with informed consent will be distributed to the participants.

Results: According to specialty 77.8% were general practitioner, 8.2% were maxillofacial specialist, 3.5% were spe-
cialist in restorative dentistry, 2.9% were Periodontist and orthodontist followed by 1.2% with Endodontist and Paedo-
dontist.

Conclusion: Effective ergonomics application can reduce the risk of strenuous injuries by enhancing the working en-
vironment; nevertheless, ineffective ergonomics application can result in a variety of health risks that could eventually 
cause disability that ends a career. For dental professionals to successfully care for patients and concentrate on their 
work, we need to develop primary and secondary prevention methods to reduce the prevalence of work-related MSDs 
among them.
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1. Introduction
Ergonomics, the science of fitting the work environment to the 
worker for maximum efficiency and safety, is of utmost impor-
tance in dentistry because the precise, infinitesimal nature of 
dental procedures makes a dentist particularly vulnerable to er-
gonomic driven hazards [1].

 Occupation-related musculoskeletal disorders (MSDs) are com-
mon disorders among dental practitioners over a period of time 
especially in lower back and neck region and Dentistry is con-
sidered to be one of the highest-risk professions for develop-
ing these problems and have a high global prevalence of mus-
culoskeletal (MSD) disorders which later hinders their clinical 
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practice resulting in early retirements [1-5]. There are various 
contributing factors which might lead to multiple occupational 
hazards among dentists like injudicious working hours, bizarre 
working postures, inadequate practice of ergonomics, limited 
work area with a limited scope of movement and prolonged 
standing can leads to overexertion of cervical spine and lumbar 
which results in damage to muscles, joints, bones, ligaments, 
tendons, nerves, and blood vessels, which ultimately end up to 
various MSDs [2-4,6]. Copious other factors have also been cit-
ed as contributing to the development of musculoskeletal pain 
including: sub-optimal lighting, genetic predisposition, age, fit-
ness and tedious movements [5].
 
A comparative study reported the dentists on the third highest 
risk of the prevalence of MSD among different health care pro-
fessionals, MSD problems are the most expensive form of work 
disability in both financial and suffering [4]. Numerous pre-
ventive measures can be taken, such as stretching before work, 
taking a break in the middle of the working hours, performing 
procedures with good body posture, and reducing repetitive mo-
tion. However, many other factors may still be associated with 
LBP .The literature suggests other associated factors are age of 
the dentist, number of patients treated per day, and type of cas-
es handle [3]. Moreover, ergonomic interventions may have a 
substantial impact on the prevention of neck and back pain Awk-
ward work postures, repetitive movements, pace of work and 
excessive forces generated during dental procedures has always 
contributed to the factors that has detrimental effects on dentist 
health [4]. 

Therefore, purpose of our study is to bring awareness related to 
ergonomics intervention among undergraduates, postgraduates, 
and faculty members in their clinical practices to avoid adverse 
health outcomes. 

Extensive research had been conducted to assess the work-relat-
ed disorders among dental surgeons in various countries, but ex-
tremely limited data is available on the knowledge, attitude, and 
practice regarding the prevalence of occupation related MSD 
and ergonomics among undergrads, post grads and faculty level.

1.1 Objectives
1. To make dental professionals aware of effectiveness of ergo-
nomics intervention. 
2. To prevent premature disability resulting from occupation re-
lated musculoskeletal disorders by providing adequate knowl-
edge regarding ergonomics at undergrad, postgrads, and faculty 
level. 
3. To discover specific factors which cause occupation related 
MSDs among both levels (undergrads and professionals). 

1.2 Review of Literature
Occupation related back pain has the highest proportion of ap-
proximately 60% followed by neck pain [4]. The prevalence 
of general musculoskeletal pain range between 64%-93%. The 
most common cause of ill health retirement among dentist has 
been reported to be due to musculoskeletal disorders (55%) [6]. 
While Age (years of dental practice) and gender plays crucial 

role in developing MSD. Older dentists and female practitioners 
both exhibit a higher prevalence of MSDs. The gender ratio (fe-
male to male) of dental health professionals is a 3:1 [1].

Back pain (70-90%) is considered the most common problem 
suffered by the dental operators followed by neck, shoulder and 
hand pain [7]. Various researches had been conducted in differ-
ent countries according to that Prevalence of back pain among 
dentist in Australia (54%), Brazil (58%), Denmark (59%), Tai-
wan (66%), Saudi Arabia (79%) and neck pain in Saudi Arabia 
(64%), Denmark (65%), and Taiwan (72%) whereas Research 
on ergonomically related MSDs in Pakistan shows that 70-90% 
of dentists complained of at least one episode of musculoskeletal 
pain in the past one year with common presentations of lower 
backache (49-65%), neck ache (28-53%) and pain in wrist (15-
37%) [1,4]. Moreover one of the study found that 48.9% were 
having good knowledge, 5% were doing practice and 84.8% 
were enthusiastic to get knowledge [4]. The goal of ergonomics 
is to stabilize a safe, healthy and comfortable working environ-
ment, thus preventing health problem and improving productiv-
ity [6]. The efficacious application of ergonomic principles by 
improving work environment can prevent from strenuous inju-
ries on the other hand unsuccessful application can lead to vari-
ous health hazards eventually leading to career ending disability 
[7]. Therefore importance of best ergonomic working principles 
should be taught to the budding dental graduates at the dental 
colleges and should be incorporated in the curriculum, unfor-
tunately in Pakistan a very little importance is given to this in-
creasing problem [6].

2. Material and Methods
2.1 Study Setting 
Tertiary care hospital and teaching institute, Qamar dental hos-
pital, Karachi

2.2 Duration of Study 
9 months after approval from IRB

2.3 Study Design 
Cross sectional survey 

2.4 Sample Size 
1. Sample size was calculated using Rao soft website (www.rao-
soft.com/samplesize). 
2. Sample size calculated at a confidence level of 95% with a 
margin of error of 5%, and a previous knowledge, attitude and 
practice taken to be 82% is a total of 55 participants. Hence a 
sample size of 225 will be taken. 
 
2.5 Sampling Technique 
Non-Probability Convenient Sampling Technique 

2.6 Sample Selection
2.6.1 Inclusion Criteria
• Consultants 
• General practitioners 
• Postgraduate students
• Clinical year students
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2.6.2 Exclusion Criteria
• 1st and 2nd year students.
• Dentists suffering from previously diagnosed arthritis
• Dental professional with sports injury
• History of spinal deformities
• Spinal malignancies
• Musculoskeletal & neurological disease that may be 
vulnerable factor for neck & back pain,
• Trauma to spine.

2.7 Data Collection Procedure
A closed ended questionnaire with informed consent will be 
disseminated to the participants in person. Participants will not 
meet with or contacted again. A maximum of 10-12 minutes will 
be taken per participant to complete the questionnaire. 

2.8 Data Analysis 
1. Descriptive statistics of socio-demographic variables present-
ed as mean ± standard deviation or frequency percentages. 
2. Outcome variable was assessed in proportion according to 
knowledge, attitudes, and practice.
3. For categorical variables Chi-square test was applied.

4. P-value of ≤0.05 will be considered significant. 

3. Results
In this study 73.7% of female and 26.3% of male participated. 
Around 78% were single and 16.4 % were married. According 
to specialty 77.8% were general practitioner, 8.2% were maxil-
lofacial specialist, 3.5% were specialist in restorative dentistry, 
2.9% were Periodontist and orthodontist followed by 1.2% with 
Endodontist and Paedodontist. Most of participants had less than 
a year experience (49.7%) whereas 36.3% of participants had 
working experience of 1-5 years. Majority participants were 
right-handed in their clinical practice that is 91.2. The level of 
perception and attitude of dental participants regarding ergo-
nomics is described in table 1. Figure 1 shows the frequency of 
four handed dentistry in private dental college. Figure 2 shows 
the frequency with which the lower back pain affects the daily 
work activity whereas the Table 2 shows the association of gen-
der with knowledge and attitude and determines that there is no 
significant difference in knowledge and attitude among male and 
female regarding ergonomics except lower back pain that affects 
work activity

S.no Characteristics Frequency (%)
1. chair position does you prefer Upright position 53(31)

Almost supine 45(26.3)
Recline 45 degree 73(42.7)

2. Have you ever heard of term ergonomics Yes 85(49.7)
No 86(50.3)

3. maintain ergonomically neutral position Never 45(26.3)
Sometimes 112(65.5)
always 14(8.2)

4. perform chair-side stretches Never 75(43.9)
Sometimes 83(48.5)
always 13(7.6)

5. use of ergonomically designed stools Never 69(40.4)
Sometimes 82(48.0)
always 20(11.7)

6. direct vision over indirect vision Never 23(13.5)
Sometimes 106(62.0)
always 42(24.6)

7. prefer change in postures Never 24(14.0)
Sometimes 83(48.5)
always 64(37.4)

8. enough breaks/pauses in one day Agree 119(69.9)
Unsure 38(22.2)
Disagree 14(8.2)

9. awkward and cramped positions Agree 58(33.9)
Unsure 52(30.4)
Disagree 60(35.1)

10. the same positions for long periods Agree 71(41.5)
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Unsure 32(18.7)
Disagree 66(35.1)

11. work scheduling Agree 54(31.6)
Unsure 51(29.8)
Disagree 66(38.6)

12. low back trouble caused (leisure activity) Yes 101(59.1)
No 70(40.9)

13. the total length of time that you have 0 days 67(39.2)
1-7 days 84(49.1)
8-30 days 14(8.2)
More than 30 days, but not every day 6(3.5)

Table 1: Level of perception and attitude among dentist regarding Ergonomics

Figure 1: Practice Four-Handed Dentistry in private dental college

Figure 2: Frequency of lower back pain affecting their daily work activity
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S. No. Characteristics P-value
1. Maintain ergonomically neutral position 0.86
2. Perform chair-side stretches 0.96
3. practice four-handed dentistry 0.86
4. Use of ergonomically designed stools 0.62
5. direct vision over indirect vision 0.49
6. prefer change in postures 0.59
7. enough breaks/pauses in one day 0.133
8. work scheduling 0.79
9. low back trouble caused (work activity) 0.004*
10. low back trouble caused (leisure activity) 0.83

Table 2: Association of gender with knowledge and attitude regarding ergonomics

4. Discussion
Musculoskeletal disorders (MSDs) are significantly accompanied 
with a varied range of occupations, even though the majority 
of these disorders can be eluded or at least reduced with more 
consideration to ergonomics [8]. Ergonomics is the scientific 
discipline concerned with designing equipment’s and techniques 
for maximum efficiency and safety to optimize human well-
being and overall system performance in the work area [9-10].

Dental professionals, in particular, often adopt uncomfortable 
and asymmetric positions; such as advancing and rotating the 
head sideways with the arms stretched out from the body [11,12]. 
This approach, if detained for extended periods of time each day, 
tends to overstrain muscles and joints, particularly those of the 
neck, back and shoulder, triggering symptoms such as headache, 
backache, neck and shoulder pain [13]. 

Occupation related back pain has the highest proportion of 
approximately 60% followed by neck pain [8]. The prevalence 
of general musculoskeletal pain range between 64%-93%. The 
most common cause of ill health retirement among dentist has 
been reported to be due to musculoskeletal disorders (55%) [10]. 
While Age (years of dental practice) and gender plays crucial 
role in developing MSD. Older dentists and female practitioners 
both exhibit a higher prevalence of MSDs. The gender ratio 
(female to male) of dental health professionals is a 3:1 [13,14].

Back pain (70-90%) is considered the most common problem 
suffered by the dental operators followed by neck, shoulder 
and hand pain [5]. Various researches had been conducted in 
different countries according to that Prevalence of back pain 
among dentist in Australia (54%), Brazil (58%), Denmark 
(59%), Taiwan (66%), Saudi Arabia (79%). While in our study 
it’s significant with (70.2%), which is supporting the results of 
previous reported studies [15].

Neck pain in Saudi Arabia (64%), Denmark (65%), and 
Taiwan (72%) [5]. Research on ergonomically related MSDs in 
Pakistan shows that 70-90% of dentists complained of at least 
one episode of musculoskeletal pain in the past one year with 
common presentations of lower backache (49-65%), neck ache 
(28-53%) and wrist pain (15-37%) [8,16]. High prevalence 

rates for lower back pain (above 57%) among Asian dental 
professionals were also reported by Aljanakh, et al., Batham, 
et al. and Kumar, et al. Furthermore, musculoskeletal diseases 
and pain were also common in the shoulders (pooled annual 
prevalence: 43.1%, 95% Cl =7.6-59.6). Several other studies 
confirmed this result for Asian dental professionals [17]. These 
findings suggest that dental professionals primarily use upper 
body regions at work [18]. Especially during the treatment of 
patients and administrative work, which account for around 
70% of all dental tasks, upper extremities like the hand/wrist 
or shoulder are increasingly under muscular strain Thus, dental 
professionals are particularly vulnerable to musculoskeletal 
diseases and pain in the shoulder and hand/wrist too [19].

A Siddiqui et al, in his study found that 48.9% dental practitioners 
were having good knowledge, 5% were applying that knowledge 
in daily practice and 84.8% were enthusiastic to get knowledge 
[5].
 
In our study 49.7% were having good knowledge regarding 
ergonomics, while only 8.2% maintain ergonomically neutral 
position in their practice always and 65.5% sometimes consider it. 
Our study also focused on the practice measures or modifications 
which can prevent the MSDs problems. According to our study it 
was observed that 7.6% practitioners were performed chair side 
stretches while only 11.7% were used ergonomically designed 
stools. 24.6% practitioners preferred always direct vision over 
indirect, while 37.4% preferred change in posture.

Janna Lietz, et al., in study observed among dental professionals 
a characteristic twisting of the back during the treatment of 
patients, caused by a greater right tilt of the lumbar spine and a 
left tilt of the thoracic spine [20]. Howarth, et al,. found similar 
results in their study and concluded that forced postures while 
sitting are significantly associated with pain in the lower back. 
In our study regarding contributing factors for MSDs, 41.5% 
practitioners agreed about the same positions for long periods, 
33.9% agreed about awkward and cramped positions while 
31.6% agreed that it’s the work schedule which can lead to 
MSDs problems [21]. Our data suggests that age, duration of 
contact with patients per week, the chairs used in the clinics, and 
area of dental specialty are all related to this high prevalence. 
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Regarding four handed dentistry practice, 13% always used to 
follow it while, 52% sometimes practice it [22]. 

5. Conclusions 
The goal of ergonomics is to stabilize a safe, healthy, and 
comfortable working environment, thus preventing health 
problem and improving productivity. The efficacious application 
of ergonomic principles by improving work environment can 
prevent from strenuous injuries on the other hand unsuccessful 
application can lead to various health hazards eventually leading 
to career ending disability. We need to devise primary as well 
as secondary prevention strategies to decrease the prevalence 
of work-related MSDs among dental professionals so that can 
effectively take care of patient and focus on their work. Therefore 
importance of best ergonomic working principles should be 
taught to the budding dental graduates at the dental colleges 
and should be incorporated in the curriculum, unfortunately 
in Pakistan a very little importance is given to this increasing 
problem. 

This study needs to be repeated with a long-term follow-up to 
see how such professionals cope with such a challenge. 

6. Limitations 
The cross-sectional design of this study limits inferences 
about causality and temporality. The use of a self-administered 
questionnaire can lead to information bias and recall bias. We 
had a relatively small sample obtained. Therefore, the results 
might not be generalizable to dental professionals working in 
different work environments and different parts of the country. 
Dental professionals working in different departments have 
different workloads and duty hours. We did not stratify dentist 
by department.
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