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ABSTRACT  

The burden of work-related musculoskeletal pathology among dental professionals is widely recognized, 

particularly associated with specific risk factors in routine practice. Aim of the study: The main objective of our 

study was to evaluate musculoskeletal issues in students in dentistry based on their participation in different 

levels of professional activities, and to identify potential risk factors. Material and methods: We performed a 

cross-sectional study in 100 consecutive students attending the School of Dentistry, “Grigore T. Popa” 

University of Medicine and Pharmacy Iasi, classified in two main groups: 50 students in their first and second 

year of study, not engaged in specific dental work (group A) and 50 students in their third to sixth year, already 

performing professional activities in patient (group B). A predefined questionnaire survey was applied in all 

students, including general data, risk factors for musculoskeletal problems, and information on pain (vertebral, 

hand) and muscle spasm as main musculoskeletal complains potentially related to their professional doings. 

Conclusions: Ergonomic postures adopted by the student / dentist in routine practice as well as ergonomic 

dental instruments are usually associated with less vertebral (lumbar spine) and hand pathology. Ergonomic 

principles must be applied in routine dental practice and the student educated about prevention of 

musculoskeletal pathology.  
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INTRODUCTION 

The burden of work-related musculoskeletal 

pathology among dental professionals is 

widely recognized, particularly associated 

with specific risk factors in routine practice. 

The main work-related issues reported by 

dentists during their professional activities 

include (i) mechanical vertebral issues, 

involving lumbar as well as cervical spine, 

with pain, static and dynamic abnormalities 

of the affected segments; (ii) soft tissue 

pathology, e.g. tenosynovitis of the hand, 

elbow or shoulder, bursitis in the shoulder or 

elbow, entrapment syndromes, fibromyalgia); 

(iii) osteoarthritis of the peripheral joints 

(knee, hand, hip) earlier than in general 

population. [1,2,3,4] As a consequence, 

mechanical pain, either chronic or acute, with 

or without muscle spasm are frequently 

reported by dentists, resulting in significant 

disability and, even more, decreased quality 

of life. [5,6,7] 

Several work-related aspects acting as 

predisposing factors for musculoskeletal 

problems in such population are already 

known: number of working hours, working 

posture (either standing or sitting), type of 

dental instruments (ergonomic or non-
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ergonomic), specific techniques with 

repetitive movements, particularly those 

engaging small amplitude or fixed angles in 

wrist, elbow or shoulder, prolonged 

aggressive isometric muscle contractions. 

Furthermore, both sitting and orthostatic 

positions during working promote the 

agonist-antagonist relationship as well as 

flexor and extensor muscles involvement; 

additionally, long-term isometric contraction 

may favor local ischemic events and 

accumulation of toxic products, with 

subsequent lowering of active potential and 

loss of efficiency. [8,9,10] On the other hand, 

abdominal muscles are relaxed, acting 

synergistically with flexor muscles. 

Ultimately, intense overload of agonist 

muscles not only induce local muscle 

imbalance (within the neuromuscular agonist-

antagonist complex), but also lead to disco-

vertebral modification with compromised 

spinal stability. [8,9,10] 

The main aim of our study was to 

systematically evaluate the frequency of self-

reported musculoskeletal complains among 

students in dentistry, and to identify potential 

risk factors.  [11,12,13,14] 

 

MATERIAL AND METHODS 

We performed a cross-sectional study on 100 

consecutive students in dentistry (School of 

Dentistry, University of Medicine and 

Pharmacy „Grigore T. Popa” Iasi) during 

2014 and 2015. 

Participants were classified in two equal 

groups according to their direct involvement 

in specific professional activities, as follows: 

(i) group A, 50 students in their 1st and 2nd 

year of study, not engaged work the patient 

and (ii) group B, another 50 students in the 

3rd, 4th, 5th and 6th year of study, directly 

engaged in professional working. Groups 

were selected based on several inclusion and 

exclusion criteria, including chronic 

mechanical, axial or peripheral joint pain; 

different types of arthritis; disk pathology; 

surgical history; neurological pathology. 

A questionnaire survey was applied in all 

cases, collecting general data, working habits, 

musculoskeletal complains and potential risk 

factors for musculoskeletal-related pathology. 

This self-reported questionnaire was designed 

into three parts: (i) first part - general health 

and demographics (student ID, year of study, 

gender, weight, height, alcohol consumption, 

smoking habit); (ii) second part - dedicated to 

risk factors for musculoskeletal work related 

pathology such as: working hours, type of 

activity, working position and chair type, type 

of dental instrument; and (iii) third part – 

musculoskeletal complains meaning pain 

(presence, location, intensity and severity) 

and muscle spasm.  

The study was approved by the Ethics 

Committee of the University. 

Statistical analysis was performed using the 

SPSS-19 program, both descriptive and 

analytic tests being applied. 

 

RESULTS AND DISCUSSIONS 

         The first part of the questionnaire 

included general data. Thus, half of students 

enrolled in the group A were in the first year 

of study and half in the second, 35 were 

female and 15 male, aged between 19 and 21 

years, with a height between 1.50 and 1.85 m. 

Students enrolled in group B were distributed 

as follows: 13 students in the third year, 12 

students in the fourth year, 12 students in the 

fifth year, while the last 13 students in the 

sixth year; 30 were female and 20 male, age 

ranged from 22 to 28 years, and  height 

between 1.53 and 1.80 cm. 

         The second part of the questionnaire 

applied referred to the occupational risk 

factors for developing musculoskeletal related 

complains; this part was filed only by 

participants in group B, specifically skilled to 

perform various maneuvers, either on 

simulator or patient. Students in their third 
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year were involved in professional activities 

on a simulator basis: Oro-Dental Prevention, 

Anesthesiology in Dental Medicine, 

Cariology, Periodontology and Unidental 

Prosthesis. Conversely, students in the fourth, 

fifth and sixth year were systematically 

working on patients, several other disciplines 

being studied: Fixed Dentures, Partially 

removable dentures: Acrylic dentures, 

Partially removable dentures: Skeletal 

dentures, Total Prosthesis, Endodontics, 

Dento-alveolar Surgery, Restorative 

Odontotherapy, Pedodontics (Table 1). 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Distribution of disciplines by year of study and student involvement in 

patient’s care 

3rd year 4th year 5th year 6th year 

Oro-dental Prevention Pedodontics Periodontology Restorative 

odontotherapy 

Anesthesiology in 

dental medicine 

Dental-alveolar surgery Oral & maxillo-facial 

Surgery 

Endodontics 

Cariology II Endodontics Orthodontics and 

dental and facial 

surgery 

Periodontology 

SIMULATOR Fixed dentures Partially removable 

dentures:Skeletal 

dentures 

Fixed Prosthesis. 

Ceramic 

restauration 

Cariology I Partially removable 

dentures: Acrylic 

dentures 

 Partially 

removable 

dentures 

Periodontology Total Prosthesis  Total  Prosthesis 

Unidental prothesis   Oral & maxillo-

facial Surgery 
 

 

      The type of instrument used. Distal upper 

limb, respectively hand has a particular 

significance in the context of dental medicine 

given the fundamental role of different types 

and patterns of prehension in the entire 

professional activity. Students in the third to 

sixth years are commonly using both 

ergonomic and non-ergonomic dental tools. 

Several characteristics usually help us to 

classify a  

 

 

dental tool as ergonomic or not, including the 

material used for the handle, the diameter of 

the handle, the handle shape, texture, weight, 

type of instrument (with one or two active 

ends), the absence or presence of fiber optic 

at dynamic tools level (Figure 1). 
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Figure 1. Various types of tools used    

by dental students 
 

        The working position. Both sitting and 

standing postures among dentists are constantly 

related to particular strain on vertebral axis, 

particularly cervical and lumbar spine. (Figure 

2, 3, 4, 5, 6) 

 

 

Figure 2 a,b,c Orthostatic working position, 

4th year student 

 

 

 

Figure 3 a,b Seated working position, 

4th year student 

 

 

Figure 4 a,b Seated working position, 

5th year student 

 

Figure 5 a,b Seated working position, 

5th year student 

 

  

Figure 6 a,b  Orthostatic working 

position, 3rd year student 

        Ultimately, the third part of the 

questionnaire refers to musculoskeletal 

complains in enrolled students, respectively 

pain and muscle spasm.  

Pain was analyzed based on specific features 

such as: location (cervical, thoracic or lumbar 

spine; shoulder or hand); intensity (Visual 

Analog Scale, VAS) classified as mild, 

moderate, severe); worsening factors.  
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      Pain location. Students from group A 

does not perform any practical classes to 

patient. However, the questionnaire revealed 

two students with neck pain, two students 

with dorsal pain and seven with low back 

pain; one student declared painful shoulder, 

while two reported hand pain. 

      Pain intensity measured on VAS was 

rated as mild (VAS under 4) by ten students, 

moderate during rest (VAS of 4 to 6) by four 

students; severe pain with a VAS greater than 

or equal to 7 was not claimed by any 

individual student. 

      Worsening or improving factors. Students 

were interviewed about factors modulating 

pain such as rest, relaxing techniques, 

analgesics use as well as triggering factors.  

Students included in group B presented both 

axial (cervical, thoracic, lumbar spine) and 

peripheral (shoulder, hand) pain. In the third 

year (13 students) three students had low 

back pain, one neck pain, no student accused 

dorsal back pain, and 5 subjects had pain in 

the joints of the hand. The intensity was 

classified as moderate by all those with axial 

and peripheral issues. In the fourth (12 

students) and fifth year (12 students), cervical 

spine pain was reported by five cases, lumbar 

spine pain by eight students, while hand pain 

in eight students from the fourth year and 

seven from the fifth year. In addition, pain 

intensity was low for students featuring 

vertebral pain (five cases) and moderate for 

five of those with hand involvement. In the 

sixth year, nine students described cervical, 

lumbar, dorsal, shoulder, hand pain, classified 

as moderate. 

Relaxation and short-term exercises were 

commonly associated with pain relief. 

Muscle spasm was as the second clinical 

parameter evaluated by the questionnaire, 

collected by history taken and physical 

examination (palpation): deltoid, trapezius, 

sternocleidomastoid, paravertebral dorsal, 

lumbar muscles and thenar eminence 

muscles. Painful muscle spasm was described 

for cervical muscle by two students and 

lumbar region by three additional students in 

group A, while thenar eminence painful 

muscle spasm was found in only one student. 

In group B, muscle spasm was identified as 

follows: one student in the third year on 

cervical spine and one student on lumbar 

spine; in the year fourth and five muscle 

spasm was reported by two students in the 

trapezius muscle and by four students in the 

thenar region; finally, students in the sixth 

year presented with muscle contraction 

mainly located in the paravertebral lumbar 

region (two cases) and hand muscles (three 

cases). 

DISCUSSION 

The first part of the questionnaire 

Groups were relatively homogeneous related 

to gender distribution: 15 male and 35 female 

in group A, 20 male and 30 female in group 

B. All participants in group A were aged 

between 19 and 21 years, and those in group 

B between 22 and 28 years.  

To remember, students in group A had no 

specific professional activities with patient 

participation, while group B enrolled students 

distributed among third to sixth year with 

some variability. 

Two main behavioral factors, namely alcohol 

and smoking have negative influences, 

triggering faster and enhancing symptoms of 

various diseases. We also referred to these 

parameters, in order to identify potential 

negative influences if excessive use in 

younger age.  

The second part of the questionnaire 

The main endpoint of his second part of the 

survey was to identify risk factors for 

musculoskeletal complains in routine practice 

among dental professionals.  

To document, in their second year, students 

are studying ergonomics, focusing on its own 

relationship with the working environment, 

patient, dental instruments, and expand its 
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knowledge on the exact meaning of a vicious 

position, muscle stiffness and repetitive 

motion as well. 

In the third year, students already begin the 

work with patient; however, only a few hours 

per week are typically assigned for different 

disciplines including: Oro-dental Prevention, 

Cariology (second semester) and 

Anesthesiology. 

Starting with the fourth year, students are 

practicing in the Department of Endodontics; 

the routine practice in such settings focus on 

repetitive movements with a reduced 

amplitude (range of motion), performed in a 

restricted area, and involve small tools 

(endodontic files). Additionally, students may 

confront with different vicious positions 

adopted during the working hours, maintained 

by prolonged isometric muscle contractures, 

which may result not only in local ischemia, 

but also in pain. Thus, ischemic phenomenon 

may account for painful homolateral 

disability of the hand, while controlateral 

hand may also become painful based on 

excessive muscles insertions traction. 

Furthermore, different surgical techniques 

performed by a fourth year student promote a 

stronger and sustained musculoskeletal 

activity; thus, various stressing working 

postures and subsequent muscle spasm, are 

also accompanied by a force activity. 

The fifth and sixth years are commonly 

characterized by significantly higher number 

of working hours, number of patients as well 

as number or performed maneuvers.  

The third part of the questionnaire 

Pain in group A. Students aged between 19 

and 21 years may feature vertebral pain 

mainly related to excessive physical effort, 

lack or insufficient knowledge about 

physiological behavior of the spine. It is 

widely recognized that the vertebral axis has 

the right attitude maintaining in any position 

a cervical and lumbar curvature and back 

straight in dorsal region. Routine daily 

activities such as anterior and lateral bending, 

lifting as well as wearing weights, must 

follow certain rules (the so called “spine 

protective recommendations”) in order to 

avoid muscle and vertebral disk stress. 

Pain in group B. Processing the data obtained 

from students enrolled in group B, we noted 

the occurrence and persistence of pain during 

working hours; mechanical pain progressively 

increase paralleling the working program as 

well as the complexity of therapeutic 

maneuvers used. Pain is, therefore, the 

negative consequence of professional work 

on the musculoskeletal system. 

Supplementary, the lack of experience of 

students (maneuvers and techniques), as well 

as the excessive physical and mental stress 

inherent at the beginning of the profession 

may equally contribute to both vertebral and 

hand pain. Correct posture together with 

implementation of the ergonomics principles 

are critical in order to prevent 

musculoskeletal injuries.  

Muscle spasm. Muscle spasm was commonly 

described among students in the third year. 

Even limited muscle spasm may induce pain 

and agonist-antagonist disequilibrium, with 

later consequences on joint function meaning 

reduced range of motion and subsequent 

disability.  

 

 

CONCLUSIONS 

 

1. Musculoskeletal pathology, particularly 

vertebral issues, are commonly reported 

among dental professionals, due to specific 

mechanical settings related to work.  

2. Since different ergonomic postures adopted 

by the student / dentist are classically 

associated with less vertebral (lumbar spine) 

sufferance, increased knowledge about 

ergonomic techniques, positions and 

movements is required, with continuing care 

for inward and auto-training. 
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3. Conversely, non-ergonomic postures 

usually result in significant more vertebral 

complains, particularly chronic severe pain 

requiring therapeutic intervention. 

4. A comparative study between students in 

their first years of study, without direct 

involvement in true professional activity, and 

students in the last years of study, deeply 

engaged in specific professional activities, is 

able to identify musculoskeletal consequences 

such as pain and muscle spasm and to 

emphasize work-related pathology.  

5. Ergonomic principles must be applied in 

routine dental practice and the student 

educated about the prevention of 

musculoskeletal pathology.  
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