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ABSTRACT  

Professional activity of a dental practitioner is widely recognized not only for the excessive biomechanical stress 

of the spine and the peripheral joints, but also for the high percentage of axial and peripheral musculoskeletal 

disorders. The aim of this study was to identify the risk factors and their consequences on the cervical spine in a 

cohort of dental practitioners who are currently involved in endodontic therapy. We included 30 dentists who 

worked daily in private offices in Iasi and in the Iasi county area. They were classified as belong to group A or 

B based on specific ergonomic criteria. We performed a complex analysis of all the participants in the current 

study based on a standard questionnaire aiming to identify if specific ergonomic measures may positively 

influence the musculoskeletal morbidity in dental practitioners. the endodontic field of the professional activity 

also generates different pathological conditions at this level. As a consequence, chronic pain, paresthesias, 

decreased muscle strength developed on a background of X-ray modifications including the malalignment of the 

cervical spine and degenerative disco-vertebral processes are commonly reported among dental practitioners, 

especially in those performing their daily activities in a non-ergonomic environment.  
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INTRODUCTION 

      It is widely accepted that dental 

practitioners are at risk to develop different 

musculoskeletal conditions, particularly 

related to excessive biomechanical stress of 

the spine as well as peripheral joints, 

particularly of the upper limb (hand and 

shoulder). [1-3] The cervical spine but also 

the lumbar spine are the most exposed 

regions, the first because vicious positions 

of the head and of course the spine during 

routine practice. The lumbar region is also 

the subject of excessive pressures and stress 

because of both in the seated and orthostatic 

position, the column exerts the motor 

control of the entire axis. [4-7] The upper 

limb is mainly subject to dynamic forces 

given the positions that the shoulder, elbow 

and, particularly, the hand take during the 

professional performance. [7,8] 
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 These segments of the locomotor system 

record negative risk factors related to 

prolonged static postures, vicious positions, 

different dynamic activities characterized 

by small angle movements, repetition and, 

eventually, the use of traction or 

pressure.[9-11] Furthermore, long-term use 

of the endodontic instruments may also be 

considered as negative factors that cause 

premature musculoskeletal imbalances, 

decreased physical ability to work, reduced 

work efficiency, and, finally, altered quality 

of life. [12,13] 

Acknowledged as the science of the triad 

Human-Device-Environment, ergonomics 

and its precise concepts interfere with 

dental medicine, trying to reduce risk 

factors, to diminish the frequency of 

pathological conditions and their negative 

effects, and to improve the relationship of 

the dentist's hand and 

instruments.[11,13,14] 

      Ergonomics has already interfered with 

the posture, the instrumentation and the 

magnifying tools targeting the way to 

improve work and also to correctly ad 

efficiently organize of the space in the 

dental office. [15-22] Biomechanical 

studies have shown that the posture of the 

spine can influence the biomechanics of any 

segment of the locomotor system during 

professional activities. [5,6] 

A closer look to work-related 

musculoskeletal issues described in 

dentistry emphasize several interventions as 

appropriate for limiting the negative effects 

in the context of risk factors related to 

specific professional activities. Among 

these, kinetic exercises have an essential 

role given their relaxing influence, the 

ability to establish the flexor-extensor 

balance (agonist-antagonist muscles), to 

tone the weak muscles, to recover and 

engage the favorable movement for a 

specific joint. The kinetic programs 

designed by specialists should be applied by 

the dentists both at the workplace, at home 

and in specialized centers in order to 

enhances their benefits. [11,13] 

The main aim of this study was to identify 

the risk factors and their consequences on 

the cervical spine in a cohort of dental 

practitioners who are currently involved in 

endodontic therapy. 
 

MATERIAL AND METHODS 

A standard questionnaire was applied to all 

participants and based on their answers we 

defined the two study groups; we recorded 

the following data:   

1. GENERAL PARAMETERS: 

participant ID, age (years) and gender;  

2. ANTHROPOMETRIC DATA: height 

(cm), weight (kg); 

3. PROFESSIONAL DATA including 

 number of working hours daily / 

number of working years meaning 

the professional experience;  

 usual working position (standing/ 

sitting) 

 type of chair used at work: with 

lumbar support / without lumbar 

support 

 team-work or individual work;  

NO / 4 handed dentistry / 6 handed 

dentistry 

 different magnifying systems used 

at work: YES/ NO 

 rubber dam as a means of isolating 

the operator field: YES / NO 

 modern rotary tools during 

endodontic therapy: YES / NO / 

OCCASIONALLY 

4. CLINICAL DATA 

a. Pain in the cervical region: 

 Intensity (severity) / location / 

irradiation; 

 Pain character: acute / chronic. 

b. Type of onset: 

 insidious/ abrupt; 

 at the beginning of the work day / at 

the end of the day. 

c. Pain extent beyond working hours: 

YES/NO 

d. Factors improving pain: 

 Rest / spine exercise; 

(gymnastics) / pain killers. 
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f. Concomitant complains:  

 distal paresthesia in the upper 

limb; 

 muscle spasm;  

 decrease in muscle strength in 

the upper limb. 

5. PARACLINICAL DATA 

 

    Several inclusion and exclusion criteria 

were applied in order to correctly assign 

participants to their group, as follows:  

 inclusion criteria: age 35-65 years; 

minimum 7 hours of daily activity; 

10 years of practical activity; 

dominant working position for 

minimum 4 hours / day (sitting) 

 exclusion criteria: spinal trauma; 

spinal surgery; spinal abnormalities 

- kyphosis, scoliosis, hyperlordosis); 

lumbar / cervical spine operated; 

spinal tumors; diseases of the lower 

limbs hip, knee). 

We finally included 30 dentists who worked 

daily in private offices in Iasi and in the Iasi 

county area. They were classified as belong 

to group A or B based on specific 

ergonomic criteria (the type of chair used 

by the dentists, 4/6 hands work, the use of 

magnification systems, the use of tooth 

isolation systems - the dental dam, the 

preparation of endodontic ducts using the 

rotary instrument): 

 Group A included participants 

fitting in the ergonomic design; and  

 Group B refferd to the non-

ergonomic parameters meaning 

subjects working in the “classical” 

way, without any ergonomic 

facilities.  

   

   

RESULTS AND DISCUSSIONS 

GENERAL AND ANTHROPOMETRIC 

DATA 

Epidemiological parameters are always 

essential when assessing the magnitude of 

the phenomenon investigated. Thus, in the 

present study we primarily focused on: 

 Group A consisted of 15 

participants (11 women, 4 men); 3 

of them worked in rural offices;  

 Group B included the same number 

participants - 15 (7 women, 8 men); 

6 of them carried out their activity 

in rural areas. 

We addressed our study to dental 

practitioners in their 3 to 6 decade as this is 

the most important age for professional 

activity of each dentist; furthermore, during 

this period, we also can talk about the 

negative consequences of the 

anthropometric data (height and weight), 

abnormal posture used during the working 

hours (sitting/standing), type of chair, the 

type of instruments, repetitive motions. 

A detailed analysis showed that participants 

in group A had a variable height between 

1.55-1.80 cm, while for group B the values 

were between 1.60-1.79 cm. The individual 

characteristics of the subject (height, 

weight) are particularly expressed in the 

field of dental medicine. 

 

PROFESSIONAL DATA 

Working time 

It is generally accepted that several risk 

factors for the occurrence of the spinal 

pathology are related to specific activities 

related to dentistry; thus, the number of 

working years as well as the number of 

working hours performed daily are 

considered as fundamental in evaluating the 

consequences. The distribution by number 

of working years in our participants largely 

varied between the 2 groups, from 10 to 40 

years; moreover, in group A the average 

daily activity was 8 hours, while for group 

B was 7 hours. 

 

Working posture 
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The main sitting or standing working 

position is significant as it reflects the 

biomechanical loading of the spine (lumbar 

as well as cervical spine) and also the 

impact on the dentist’s hand.  In 

participants included in the group A, the 

sitting position was predominant because 

the use of magnification systems requires 

this type of posture; on the other hand, 

participants in group B performed their 

medical activity in a seated position in 41% 

of cases, in an orthostatic position in about 

one third (30%), while in another third 

(29%) an alternation between standing and 

seating was reported. 

Type of chair 
 

 
 

We were also interested in the type of chair 

used, given the additional influence of an 

ergonomic or non-ergonomic chair on spine 

loading.  

Dentists in group A used during the medical 

activity the following types of ergonomic 

chairs: 10 doctors used a chair with non-

adjustable backrest; 2 doctors used 

adjustable backrest; 2 doctors used 

provided and with support for arms; 1 a 

doctor used a ball-type chair in alternation 

with a chair with non-adjustable lumbar 

support; no doctor used a stool chair (no 

backrest) (Fig. 1). 

 

 

 

Figure 1. Dentist from group A working 

in a sitting position using ball-type chair 

alternating with ergonomic chair with 

non-adjustable lumbar support 

Dentists in group B had the following types 

of non-ergonomic chairs in the dental 

office: 11 doctors had a chair with non-

adjustable lumbar support; 4 doctors had 

chairs provided with armrests; no doctor 

used a ball chair. 

Type of work 

It is also acknowledged that ergonomic 

principles widely recommend the 

implementation of the working team (the 

so-called 4/6 handed dentistry) in routine 

practice, aiming to enhance the professional 

performance. In group A, 13 out of 15 

dentists recognized the advantages of 

teamwork practicing 4-handed work; 

however, only 5 dentists out of 15 enrolled 

in group B did not tackle team work in 

practice. 

Magnifying tools in routine practice 

The practical use of diverse magnifying 

tools (magnifying eyeglasses, microscope) 

was evaluated in all participants; only 3 

doctors in group A used different 

magnification systems during their practice 

(2 subjects used the magnifying eyeglasses 

and only one the microscope during his 

endodontic work) (Fig. 2); in group B, only 

one dentist used in the daily practice the 

magnifying eyeglasses.  

 
Figure 2. Dentist working with 

magnifying system magnifier eyeglasses (a), 

microscope (b) 

 

Rubber dam. Another question derived 

from the questionnaire that had to be 

answered by the participants in both groups 

was the one regarding the use of the rubber 

dam as a means of isolating the operating 

field. In modern dental medicine, almost all 

therapeutic procedures are carried out after a 
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previous isolation of the operative field. In 

addition to its protective effects (the mineral 

content helps enamel harden, regulates mouth 

acidity, represents a barrier against viruses 

and bacteria), saliva may distort the image of 

the dental surface, moistens, masks and 

infects the work area. Dental dam remains the 

most modern and efficient of the isolation 

modalities; it is largely used in endodontics, 

but it can also be used in other dental 

specialties, e.g. pedodontics, dental aesthetics 

as well as karyology. In group A, 5 out of 15 

dental practitioners used current during 

endodontic treatments as a means of isolating 

the operating field, while in group B only one 

dentist occasionally used the dental dam. 

Modern ergonomic tools  

Another item in the questionnaire applied 

to the participants in the current study was 

related to the use of modern rotary tools 

during the endodontic therapy.  

The instrumentation of the root canal by 

the rotary means presents a number of 

advantages as opposed to the manual 

technique. In group A, 5 dentists used rotary 

instruments during endodontic treatment as a 

means of preparing root canals, while in 

group B only 2 dentists used rotary 

instruments. 

Clinical parameters 

The semiology of the locomotor system is 

mainly expressed by pain, muscle spasm, 

vicious postures, deformity, limited mobility 

and low tolerance for both statics and 

dynamics. 

In our study, the clinical exam of the 

locomotor system was performed in 

collaboration with a trained rheumatologist. 

It is already known that musculoskeletal 

disorders may be commonly found in dental 

practitioners given the biomechanical loading 

and stress as a result of prolonged static 

positions, incorrect postures, repetitive 

movements as well as isometric contraction 

of the hand and spine muscles. The reduced 

amplitude by which the movement is 

performed and the aforementioned elements 

contribute to joint wear, muscle ischemia, 

excessive traction on the capsulo-ligamentous 

apparatus. 

Focusing on the cervical spine, we note 

that both orthostatic and seated position are 

related to significant biomechanical loading 

given different positions (flexion, rotation) 

adopted by the practitioner during the 

working hours. Furthermore, biomechanical 

stress (pressure, traction) may result in early 

damage of the vertebral disks in the cervical 

spine.  

As the major symptom reported by dental 

practitioners directly related to prolonged 

stress is usually pain, we assessed in our 

study the pain and its characters (intensity, 

location, irradiation, its acute / chronic 

character, the time of onset, the time of onset) 

as well as the relationship with working 

posture.  

Cervical pain was reported by 7 doctors in 

group A and 10 in group B.  

• The severity of pain was evaluated on 

a 0-10 VAS (Visual Analogue Scale), where 

“0” cm means the absence of pain and “10” 

the most severe pain reported by the patient in 

the last 7 days. Pain in group A was recorded 

in 7 patients, as follows:0 = pain absent, 8 

subjects; 2- 4 = mild pain, encountered in 3 

subjects; 5-7 = moderate pain, encountered in 

3 subjects; 8-10 = severe pain, occurring in 1 

subject; in group B the cervical pain was 

found in 10 patients, as follows: 0 = pain 

absent for the cervical region, 5 subjects; 2-4 

= mild pain, encountered in 4 subjects; 5-7 = 

moderate pain, encountered in 4 subjects; 8-

10 = severe pain, seen in 2 subjects. 

• The irradiation of the cervical pain 

may be towards the upper limb, the occiput 

and to the dorsal and lumbosacral region, as 

well. In group A among the 7 participants 

presenting with cervical pain, 2 had occipital 

irradiation, in 2 subjects the irradiation was in 
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the upper limb, while for the other 3 subjects 

there was no irradiation of pain. In group B, 3 

doctors had occipital irradiation, 3 brachial 

irradiation, and 2 subjects presented with 

dorsal and lumbar irradiation. 

• Three main causes of pain are 

commonly described, as follows: 

inflammatory pain (increasing at night or felt 

in the morning); mechanical pain (pain 

increasing with working activities and their 

duration or intensity); neurological pain 

(related to nerve involvement, frequently 

associated with the sensation of burning and 

tingling - paresthesia). 

In group A the following distribution of 

pain was recorded: mechanical pain in 3 

subjects, neurological pain in 2 subjects, 

while in 2 doctors the pain was inflammatory. 

In group B, we noticed the following 

distribution of pain: 4 subjects had 

mechanical pain, 3 neurological type and in 3 

subjects the pain was inflammatory. 

• An important aspect related to pain 

etiology is the time of occurrence. The group 

analysis revealed the following: in group A, 

the pain suddenly started in a number of 4 

subjects; the rest recorded a progressive 

evolution of pain; in group B, the sudden 

onset was recorded in 6 subjects, the 

manifestations of the others falling within the 

progressive character. 

• In this framework that defines the 

characters of pain, we also noticed that in the 

4 subjects from group A the pain was present 

during the activity in the patient from the 

beginning of the working day, and the rest of 

the subjects (3) felt the pain at the end of the 

day. In group B, in 6 subjects the pain was 

present during the entire activity from the 

first professional actions and 4 doctors felt 

the pain at the end of the working day. 

• The time of pain onset also 

represented an important parameter. In both 

groups, the presence of pain is mentioned 

after a number of working years. Thus, the 

pain was described after 2-3 years of activity 

by 4 subjects, while the others reported pain 

after a longer period (5-7 years) in group A; 

also, 6 doctors described the onset of pain 

after 2-3 years and the others after 5-7 years 

in group B. 

• Although musculoskeletal pain is 

commonly related to working activities, 

severe pain goes beyond the working 

schedule and is reported all day long, even by 

night, with significant impact on the quality 

of life. In group A the aspect was noticed in 4 

doctors, while in group B 6 doctors presented 

with pain lasting after the end of the working 

day.  

The questionnaire applied also included 

one question regarding the presence of 

paresthesia, muscle spasm and decreased 

muscle strength.  

Thus, paresthesia was reported in the 

upper limbs in 4 subjects in group A and in 5 

subjects in group B; muscle spasm was 

recorded on the posterior groups of the 

cervical spine and trapezius in 3 subjects 

from group A and 6 subjects in group B, 

respectively; finally, the decrease in muscle 

strength was demonstrated in the upper limb 

by 3 subjects in group A and 5 subjects in 

group B. 

When asked about the relation between 

pain and the main position adopted during 

working hours, a significant number of 

participants in group B have indicated a direct 

relationship between the working position 

and the occurrence of pain. The phenomenon 

was also reported by 2 subjects who used for 

a long period the magnifier tools.  

We also looked for abnormal static and 

dynamic postures of the cervical spine: 

hyperlordosis was recorded in 2 subjects in 

group A and 4 subjects in group B. 

Cervical spine mobility is essential for 

both professional and daily activities; normal 

biomechanics means flexion (chin-to-chest 

index) = 0cm, extension (occiput-to-wall 
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index) = 0 cm; laterality (chin-to-acromion 

index) = 0cm and rotation (tragus-to-

acromion index) = 0 cm.  

We demonstrated mainly decreased 

laterality and rotation in 6 dentists from group 

B and in only 2 from group A. 

Radiological assessment 

We performed also the radiological 

assessment of the cervical spine in order to 

prove the cervical spine pathology as the 

main etiology of the mechanical pain felt by 

the participants in our study. In group A, 

the spine X-rays confirmed abnormal 

posture and the deviations of the spine as 

well as mechanical lesions in 6 dentists, 

while in group B we demonstrated cervical 

spine lesions in 10 out of 15 participants 

(Fig. 3, 4). 

 

 

 

 

 

Figure 3. X-ray of the cervical spine (anterior-posterior, 

profile): hyperlordosis; C4-C5 disk narrowing, hypertrophy 

of the unciform processes. 

 

 

 

 

Figure 4. X-ray of the cervical: hyperlordosis; C4-C5 and 

C5-C6 disk narrowing 

    

     It is well-known that the professional 

process may result in significant 

musculoskeletal pathology (axial and upper 

limb) in dental practitioners through 

multiple mechanisms. [3-6] Commonly, 

mechanical factors result from the specific 

biomechanical conditions/ stress related to 

several postures adopted by the physician 

during the working hours, such as static 

positions, repetitive movements with small 

amplitudes, the precision movements, are 

only some of the factors engaged by 

working in specific environments such as 

dental profession.  

           We performed a complex analysis of 

all the participants in the current study 

based on a standard questionnaire aiming to 

identify if specific ergonomic measures 

may positively influence the 

musculoskeletal morbidity in dental 

practitioners. Indeed, the number of 

participants presenting with cervical spine 

involvement related to their work was 

smaller in the ergonomic group A as 

compared to the number of doctors with 

cervical spine pathology in the non-

ergonomic group B. 

We reported mainly chronic pain 

irrespective of the study group, but with a 

higher percentage in those participants 
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performing their work in a non-ergonomic 

environment. 

       It is therefore obvious the role of 

ergonomics in protecting from different 

painful musculoskeletal conditions, 

particularly related to spine involvement.  

Numerous studies have already shown that 

posture is very important for maintaining 

the normal functioning of the spine, 

particularly the neutral position. [5, 6, 9-11] 

Furthermore, we have to mention the 

benefits of kinetic exercises in order to 

maintain the flexibility of the cervical spine 

(as shown in figure 5) and to achieve the 

neutral position during working activities. 

Such exercises for flexion-extension, 

laterality and rotation were proposed to all 

participants in both groups and performed 

on a regular basis daily with benefits for 

both decreasing pain, muscle tension as 

well as promoting the correct posture of the 

cervical spine. 

 

 

 

CONCLUSIONS 

1. Professional activity of a dental 

practitioner is widely recognized not 

only for the excessive biomechanical 

stress of the spine and the peripheral 

joints, but also for the high percentage 

of axial and peripheral musculoskeletal 

disorders 

2. Given the special conditions of the 

cervical spine during daily practice in 

dentistry (e.g. prolonged static 

positions, vicious positions, prolonged 

isometric contraction, attention, 

precision of the professional 

procedures), the burden of 

musculoskeletal imbalances as well as 

impaired quality of life remains 

significant.  

3. Moreover, the endodontic field of the 

professional activity also generates 

different pathological conditions at this 

level. As a consequence, chronic pain, 

paresthesias, decreased muscle strength 

developed on a background of X-ray 

modifications including the 

malalignment of the cervical spine and 

degenerative disco-vertebral processes 

are commonly reported among dental 

practitioners, especially in those 

performing their daily activities in a 

non-ergonomic environment.  

Figure 5. Biomechanics of the cervical spine and  

exercises for flexion-extension, laterality and rotation 
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