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Objective: To compare the prevalence of musculoskeletal disorder in the dental 

undergraduate, postgraduate students and non-dental students as well as to evaluate 

the correlation between different risk factors and prevalence of musculoskeletal 

disorders. 

Material and methods: Total 480 questionnaires were answered; 320 

questionnaires were answered by 160 postgraduates and 160 undergraduates from 6 

different departments; orthodontics, prosthodontics, periodontics, pedodontics, oral 

surgery, and endodontics in two dental colleges in Pune, India. The control group 

consisted of 160 non-dental students from the similar age groups from the same 

Universities. The answers were statistically analyzed using SPSS through Chi-

square test, Kruskal Wallis test and post hoc test. Logistic regression was analyzed 

to prove the correlation between the risk factors such as age, gender, departments, 

total years of dental practice, number of patient treated per working day, etc. 

Results: Amongst the dental postgraduate groups, neck (52.5%) was found to be 

most common musculoskeletal disorder followed by lower back (43.33%), shoulder 

(35.83%) and upper back (32.29%). However, undergraduate students had more of 

back pain followed by neck and shoulder pain. Treatment resorted for the 

musculoskeletal pain was proportional to the prevalence of musculoskeletal 

disorders in each groups. Logistic regression analysis has shown that neck pain was 

associated with no break in between each patient session. Time spent in each patient 

appointments were strongly associated with upper and lower back pains. 

Conclusion: There is high prevalence of musculoskeletal disorders associated with 

dental students even in their early dental college training years. Higher prevalence 

in undergraduates in most of musculoskeletal disorders except for neck suggests that 

young dentists in their college years resort to bending of their upper and lower back 

more often and they have improper posture of their upper extremities during the 

procedure. Since the musculoskeletal disorders are the most prevalent occupational 

hazards of dental professionals, appropriate postures from early training years are 

essential for the long career. 
  CopyRight, IJAR, 2016,. All rights reserved.
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Introduction: 
Musculoskeletal pain has been found to be the most common occupational hazards of dental practitioners. In the 

survey study conducted on the self-reported occupational health of general dentist in New Zealand, almost 60% of 

general dentists reported that they have experienced pain or discomfort and close to 40% have required analgesics at 

least once in the previous 4 weeks. 
[1]

 The similar studies conducted in Finland and Southern Thailand also have 

shown the prevalence of musculoskeletal disorders as high as 70% and 78% respectively. 
[2] [3]

 

 

Such high prevalence of musculoskeletal disorders may be due to combination of awkward position caused by 

flexion of back, neck and less movements of head, back and upper arms required during the patient treatment for 

high precision.
[4]

This static and awkward posture as well as repetitive movements, high pretension forces and long 

work duration has been identified as the biomechanical risk factor associated with the development of 

musculoskeletal disorders among dentists. 
[5]

 

 

Even though many researches are reported on the prevalence of musculoskeletal disorders in general dentists and 

ergonomics has been developed to prevent it by improving the posture of the dentist, there have been deficient 

number of studies that reports the prevalence of such disorders in dental students. Hence, the present study is 

designed to evaluate the prevalence of musculoskeletal disorders in dental undergraduate, postgraduate students and 

non-dental students as well as the differences between dental undergraduate and postgraduate groups to analyze the 

underlying risk factor of musculoskeletal disorders. 

 

Materials and Methods: 
The Standardized Nordic questionnaire was used to acquire the data regarding the experience of any kind of 

discomfort in different anatomical regions, duration of musculoskeletal pains, treatment sought, etc. 
[22]

 The risk 

factors such as total years of dental practices, working hours per day, number of patient treated per day and duration 

of break between each patient session were also assessed in this questionnaire.  

 

Total 320 questionnaires were collected from the volunteers in two dental colleges; 160 postgraduates, 160 

undergraduates. For assessment of undergraduate group, interns were selected because they have more clinical 

exposure than any other years of undergraduate dental course in India. 160 questionnaires were completed by non- 

dental students of similar age from same University campuses. The dental postgraduate volunteers were selected 

from 6 clinical specialties, viz. Orthodontics, Periodontics, Oral Surgery, Pedodontics, Endodontics and 

Prosthodontics. Interns have 1-month rotatory posting in concordance with dental curriculum of Indian Dental 

Council. The volunteers for dental undergraduate group were also from the same departments as it was mentioned 

for dental postgraduates. 

 

After 1-month of data collection, data were entered in Excel and SPSS v20 software(IBM Corp. Released 2011. 

IBM SPSS Statistics for Windows, Version 20.0. Armonk, NY) was used to analyze the primary data, to perform the 

chi-square test, Kruskal Wallis test and post hoc Dunn-Bonferroni test.Also logistic regression was analyzed to 

check the correlation of different factors to the prevalence of musculoskeletal disorders in dental groups. 

 

Results: 
The sample size for different groups were 160 each; comprising of 320 dental group (160 dental postgraduates and 

160 undergraduates) and 160 control group. Out of 480 questionnaires that were answered, 148 (30.83%) were men 

and 332 (69.16%) were women. Their mean age was 25.94 years (± 2.18) for postgraduates, 22.91 years (± 1.26) for 

undergraduates and 24.04 years (± 1.70) for the non-dental students. 320 dental students were from different 

departments viz. orthodontics (13.75%), periodontics (16.25%), oral surgery (20.35%), pedodontics (12.81%), 

endodontics (21.56%) and prosthodontics (15.31%) 

 

Table 1:- 

 

 Prevalence of Musculoskeletal Disorders 

  Neck Lower Back Upper back Shoulder Wrist Knee Ankle Elbow Hips 

PG 52.50% 43.33% 32.29% 35.83% 13.54% 6.04% 12.92% 5.00% 5.42% 

UG 39.79% 45.63% 43.54% 38.13% 25.00% 6.25% 5.42% 4.38% 3.54% 

Control 21.25% 21.67% 23.33% 15.42% 12.71% 4.38% 5.00% 3.96% 3.13% 
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Graph 1:- 

 
 

Table 2:- Chi-Square test. 

Test Statisticsa,b 

 Neck Lower 

Back 

Upper 

Back 

Shoulder Wrist/Hands Ankle Knee Hips/Thighs Elbow 

Chi-Square 32.521 17.206 11.620 18.137 10.141 27.210 1.248 0.513 0.377 

df 2 2 2 2 2 2 2 2 2 

Asymp. Sig. 0.00

0 

0.000 0.003 0.000 0.006 0.000 0.536 0.774 0.828 

a. Kruskal Wallis Test   b. Grouping Variable: PG, UG, control 

 

Prevalence of musculoskeletal disorders in different groups are shown in Table no. 1. Prevalence of musculoskeletal 

disorders was assessed through answer of questions such as ‗Have you ever had any trouble?‘, ‗Have you ever had 

such trouble in last 12 months‘, ‗what is the total length of time you had the trouble in the last 12 months‘, ‗what is 

the total length of time that trouble has prevented you from doing your normal work (at home or away from home) 

during the last 12 months?‘ and ‗Have you had the pain in last 7 days?‘; the answer ‗no‘ was coded 1 and ‗yes‘ was 

coded 2. Also for questions which asked the total length of such troubles the answer ‗0days‘ were coded 1 and other 

options which signified the occurrence were coded 2. 

 

For postgraduates the most common musculoskeletal disorders were neck, lower back, shoulder, upper back, wrist 

and ankle in sequence. However, undergraduates had most common experience of pain in both upper and lower back 

followed by neck, shoulder and wrist. The results are plotted in clustered bar graph for better understanding (Graph 

no. 1). The responses were statistically analyzed using Kruskal Wallis test and all the musculoskeletal disorders 

were shown to be statistically significant for 3 groups except knee, hips and elbow (Table 2). The post hoc Dunn-

Bonferroni test was also conducted and was found that all the musculoskeletal disorders reject the null hypothesis 

except elbow, hips and knee. 

 

The risk factors that was studied in present studies were total years of dental practice, working hours per day, 

working hours per weeks, whether or not taking a break in between the patient sessions, duration of break, number 

of patient treated per day and duration of each patient session. The results and percentage of responses are shown in  
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Table 3: 

 PG UG Total 

Count Percentage Count Percentage Count Percentage 

Duration of each 

patient session  

30 min 52 16.25% 49 15.31% 101 31.56% 

30-60 min 101 31.56% 102 31.88% 203 63.44% 

more than 60 min 7 2.19% 9 2.81% 16 5.00% 

Break No 48 15.00% 29 9.06% 77 24.06% 

Yes 112 35.00% 131 40.94% 243 75.94% 

Number of 

patient treated 

per day 

1-5 patients 116 36.25% 137 42.81% 253 79.06% 

6-10 patients 39 12.19% 18 5.63% 57 17.81% 

11-15 patients 5 1.56% 2 0.63% 7 2.19% 

more than 15 

patients 

0 0.00% 3 0.94% 3 0.01% 

 

Table 4- 

 PG UG Total 

Mean Standard 

Deviation 

Mean Standard 

Deviation 

Mean Standard 

Deviation 

Total years of dental practice 4.78 2.36 1.43 0.50 3.10 2.39 

Working hours per day 9.46 7.28 6.74 1.56 8.10 5.43 

Working hours per week 41.95 13.05 37.77 10.80 39.86 12.14 

Duration of break 11.02 14.65 11.74 12.89 11.38 13.78 

 

Table no. 3 & Table no. 4. Total years of dental practice was 4.78 years (± 2.36) for postgraduate whereas it was 

1.43 years (± 0.50) for undergraduates. There was also the difference in working hours per day as well as working 

hours per week in postgraduate and undergraduate groups. The number of patients each group treated per day were 

generally more in postgraduates than undergraduates and none of the group treated more than 15 patients except the 

negligible results shown in undergraduate group. The postgraduates had more percentage of ―no‖ to the question that 

asked whether or not they take the break and even if they had, it was of lesser duration than the undergraduates. 

Collectively, the intensity of the work was more intense in the dental postgraduates as one would expect in both the 

aspects of number of patients treated and duration of break 

 

Logistic regression was analyzed using SPSS to determine the univariate and multivariate association between each 

musculoskeletal disorder and the above mentioned factors in dental undergraduate and postgraduate groups. (Table 

5, 6 & 7) The pain during last 12 months were assessed through the answer options such as 0 days, 1-7 days, 8-30 

days, more than 30 days. As the present study concentrates more on the prevalence of musculoskeletal disorders in 

the dental students, 0 days were coded 1 and the other options which signified the presence of musculoskeletal 

disorder in any intensity were coded 2. The result has shown that the male dental students were more prone to have 

neck, shoulder, upper back and wrist musculoskeletal pain. Age of the student was found to be probably statistically 

significant in the prevalence of musculoskeletal disorder in neck, shoulder and wrist. Total years of dental practice 

were found to be associated with the incidence of upper back, shoulder and wrist pain. Working hours per days 

showed the association with only shoulder and wrist. However, working hours per weeks showed the significance in 

all musculoskeletal disorders except wrist. 

 

Treating 6-10 patients per day was weakly associated with incidence the neck pain. For upper back pain however it 

showed a high odds ratio irrespective of number of patient treated. However, p-values were 0.16, 0.22 and 0.14 

respectively and they were statistically non-significant. Shoulder and wrist also showed statistically significant 

results but their odds ratio was found to be negligible. Neck pain was related to different departments such as 

orthodontics, periodontics, pedodontics and endodontics. Lower back pain showed correlation with orthodontics and 

endodontic departments. Likewise, upper back pain had association with pedodontics. Wrist was found to be 

associated with orthodontics department. Even though Upper and lower back did not show any apparent relationship 

with the departments, they along with the shoulder showed statistically significant association with the time spent in 

each patient appointment with their odds ratio above 2. Neck pain was found to be highly significant when no break 

was taken during the patient sessions. 
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Table 5: Risk factors and neck , lower back pain in past 12 months (Univariate analysis) 
Risk Factors Neck Pain OR 95% CI  Lower Back Pain OR 95% CI  

Gender (Male) 0.77* 0.47-1.28 1.09 0.64-1.85 

Age 1.11* 0.97-1.26 0.98 0.85-1.13 

Total years of Experience 1.02 0.90-1.16 1.04 0.91-1.19 

Working hours per day 0.99 0.94-1.03 1.00 0.96-1.05 

Working hours per week 0.99 0.98-1.01 1.00 0.98-1.02 

Duration of Break 1.01* 0.99-1.02 1.01* 0.99-1.03 
*Probably statistically significant (p-value<0.5)  **Statistically significant(p-value<0.05) 
 

Table 6:Risk factors and upper back, shoulder and wrist pain in past 12 months (Univariate analysis) 
Risk Factors Upper Back Pain OR 95% CI  Shoulder OR 95% CI  Wrist OR 95% CI  

Gender (Male) 0.75* 0.42-1.33 1.40* 0.80-2.43 1.43* 0.68-3.01 

Age 1.00 0.87-1.16 0.95* 0.81-1.10 0.74** 0.57-0.96 

Total years of Experience 0.95* 0.82-1.09 1.11* 0.96-1.27 1.12* 0.91-1.38 

Working hours per day 0.99 0.94-1.05 0.93* 0.86-1.01 0.89* 0.75-1.07 

Working hours per week 0.98* 0.96-1.00 0.99* 0.97-1.01 0.99 0.96-1.03 

Duration of Break 0.99* 0.97-1.01 1.00 0.98-1.02 0.99 0.96-1.02 
*Probably statistically significant (p-value<0.5)  **Statistically significant(p-value<0.05) 

 

Treatment sought in any form such as taking analgesics or appointment with doctors for different musculoskeletal 

disorders were tabulated in Table no. 8. Amongst the PGs, treatment sought for neck pain was the highest(36.87%), 

followed by treatment for lower back pain(30%). However, amongst the UGs 25% sought treatment for lower back 

pain and 20% for neck pain. In control group relatively lesser number of students have sought the treatment than the 

dental students. 

 

Discussion: 
Out of 480 dental and non-dental students almost 59% have complained of musculoskeletal pain in atleast one area 

of the body. Such high prevalence is identical with other studies.
 [1] [2] [3] 

However, the present study is of particular 

importance since this is one of few studies that has been designed to compare the dental undergraduates and 

postgraduates as well as dental group from non-dental group.  

 

Prevalence of musculoskeletal disorders in the postgraduates followed the sequence of neck, lower back, shoulder, 

upper back, wrist, ankle, and knee, elbow hips being negligible. However, for the undergraduates except for neck it 

outpaced most of the symptoms, viz. lower back, upper back, shoulder, wrist. Lower back and upper back were 

found to be most commonly affected followed by neck shoulder and wrist which indicates inability of undergraduate 

students to maintain proper posture during the procedures which could be due to lesser experience and training. The 

control group exhibited relative regular distribution in the prevalence of all musculoskeletal disorders. Kruskal 

Wallis test have shown that the data in between all three groups were statistically significant except for knee, hips, 

and elbows. Post hoc Dunn-Bonferroni test has proved the same result. Even though the data on the dental students 

are lacking there have been many studies that have shown the prevalence of musculoskeletal disorders in different 

countries and the results are similar to the present study.
[1][6][7][8][9][11][12]

 Some studies have shown that the most 

common musculoskeletal disorders to be neck, lower back and shoulder 
[1][6][7][9]

 whereas others have shown lower 

back as the most common followed by neck and shoulder,
[8][11][12] 

which is seen in undergraduate students of the 

present study. However some studies describe shoulder as the second common musculoskeletal disorders followed 

by back
[2][13][14]

 

 

In the present study, the males were more prone to have musculoskeletal disorders. This result is similar to the study 

undertaken by Ayers et al
 [1]

. However, the other studies have shown that females have more musculoskeletal 

symptoms
[15-21]

 which they attributed to different constitution of women, higher susceptibility or lower resistance to 

constant strain, smaller muscule strength, etc
 [8]

. 

 

Age, total years of experience, working hours per day, departments and number of patients treated per working days 

were probably statistically significant (P<0.5) hence no concrete relationships could be dictated by the results (Table 

no. 5-7). However, when no break was taken neck pain had 1.79 odds ratio with CI 1.01-3.16 and it was found to be  
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Table 8: Treatment sought (analgesics/treatment from doctor) 

 Neck Shoulder Upper Back Elbow Lower Back Wrist Hip Knee  Ankle 

PG 59 22 30 1 48 10 3 4 10 

36.87% 13.75% 18.75% 0.625% 30.00% 6.25% 1.875% 2.5% 6.25% 

UG 32 25 24 3 40 11 0 4 4 

20% 15.63% 15.10% 1.88% 25% 6.88% 0.00% 2.5% 2.5% 

Control 20 16 18 5 13 9 0 7 10 

12.5% 10% 11.25% 1.04% 3.13% 31.64% 0.00% 4.37% 6.25% 

 

statistically significant. Also when time spent in each patient appointments were 30 minutes, the OR for upper and 

lower back pain were 6.19 and 5.28 respectively and they were found to be statistically significant. These results are 

consistent with the Greek study which have studied the relationship of different risk factors such as age, working 

long hours, etc. to the prevalence of musculoskeletal disorders in the dentists.
[22]

 Alexopoulos et al also have found 

the age and the longer working hours are not statistically significant.
[22]

 Yi et al. have studied the different risk 

factors for postgraduates in different specialty and stated that years of clinical work was correlated with the presence 

of musculoskeletal disorders in orthodontics, prosthodontics and periodontics.
[14]

 Since the present study was 

designed to evaluate the risk factors in both the undergraduate and postgraduate group as dental student group as a 

whole, it is assumed that our results did not show the similar result. 

 

Lastly the Table no. 8 indicates that the number of responses who have sought any form of treatment corresponds to 

the most common musculoskeletal disorders. The treatment sought for neck pain was highest (36.87%) in dental 

postgraduate groups followed by lower back(30%), upper back (18.75%), shoulder (13.75%),etc. However, in dental 

undergraduate groups lower back (25%) was followed by neck (20%), shoulder (15.63%), upper back(15.10%), etc. 

Control group had relatively lower percentage of treatments that were required for the musculoskeletal pains. 

 

Conclusion: 
There is high prevalence of musculoskeletal disorders associated with dental students even in their early dental 

college training years. Higher prevalence in undergraduates in most of musculoskeletal disorders except for neck 

suggests that young dentists in their college years resort to bending of their upper and lower back more often and 

they have improper posture of their upper extremities during the procedure. Since the musculoskeletal disorders are 

the most prevalent occupational hazards of dental professionals, appropriate postures from early training years are 

essential for the long career. 
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