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ABSTRACT  

Musculoskeletal pathology in dentistry settings has multifaceted triggers, including prolonged, either 

standing or sitting static postures, repetitive movements, vicious positions with excessive bending and rotation 

with subsequent overloading and overstress of the head, spine, scapula-humeral joint, hand, but also weight 

bearing joints  such as hips and knees. The main objective of our study was to investigate the prevalence of 

musculoskeletal complains, especially cervical spine involvement, among dentists. We performed a cross-

sectional study on 40 gender, age, and years of practice-matched subjects stratified in two groups according to 

their background profession – dentists in group I, general practitioners (GP) in group II, aiming to identify 

work-related musculoskeletal issues. A specific questionnaire derived from the Cornell Musculoskeletal 

Discomfort Questionnaire (CMDQ) was applied in all cases, evaluating the sitting discomfort and working 

performance; we focused on two main items that reflect the level of comfort or discomfort (item 1) and cervical 

pain on a visual analogue scale of 0-10 cm (item 2). Working in specific dental environment must complain 

with ergonomic recommendations, particularly focused on working posture aiming to limit as a feasible extent 

the overload on lumbar spine and excessive negative influence on cervical segment. Sitting on an ergonomic 

chair or alternating sitting with standing posture during working day should be promoted in routine dentistry 

practice. Work-related musculoskeletal complains, with special emphasis on cervical spine pathology, is 

commonly reported among dentists; both static and dynamic overstress of the vertebral structure are responsible 

for abnormal biomechanics and subsequent pathology in routine dental professional practice.    
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INTRODUCTION 

Work-related musculoskeletal disorders 

(MSD) are commonly reported among dental 

practitioners, more than half of dentists 

reporting at least once in their profession 

different musculoskeletal issues, varying 

from minor discomfort to significant 

disability, impaired quality of life and even 

absenteeism from work [1,2,3,4]. 

Musculoskeletal pathology in dentistry 

settings has multifaceted triggers, including 

prolonged, either standing or sitting static 

postures, repetitive movements, vicious 

positions with excessive bending and rotation 

with subsequent overloading and overstress 

of the head, spine, scapula-humeral joint, 

hand, but also weight bearing joints  such as 

hips and knees [1,2,5]. 

Overwhelming data focused the attention on 

specific involvement of musculoskeletal 

system such as inflammatory and 

degenerative processes which are more 

frequently described, shaping the clinical 

expression of work-related pathology among 

dentists [6]. Pain with or without irradiation, 

disability, paresthesia, limited spine 
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flexibility and impaired grip are only certain 

signs and symptoms accompanying MSD in 

such predisposed population [5,7].   

A special emphasis should be made on 

significant morbidity of the cervical spine 

among dentists, recognized as a high-risk 

work-related musculoskeletal pathology 

[8,9,10]. 

Furthermore, routine dental practice may 

account for an excessive overloading of all 

vertebral segments, static and dynamic, often 

vicious, prolonged positions disturbing 

normal biomechanics of the spine and 

deteriorating vertebral resistance. It is widely 

recognized that neural position meaning 

normal curves of the spine (lumbar and 

cervical lordosis, dorsal kyphosis) should be 

promoted during professional and 

extraprofessional, recreational, activities 

[11,12,13]     

Additionally, complex biomechanical and 

ergonomic studies highlighted the role of 

sitting posture adopted during working hours, 

particularly for dentistry field. An ergonomic 

microenvironment - chairs and dental units 

ergonomically designed, handling ergonomic 

tools – is mandatory in order to decrease the 

negative impact of professional risk factors. 

[14,15,16,17]. 

Cervical spine is particularly engaged in 

extreme (flexion, rotation, laterality) and 

frequent vicious attitudes throughout the 

dental practice; besides, the same ergonomic 

and biomechanical vision should be applied 

to the upper belt since the direct morpho-

functional bidirectional relationship between 

cervical segment and the scapula-humeral 

joint [10, 18]. 

 The main objective of our study was to 

investigate the prevalence of musculoskeletal 

complains, especially cervical spine 

involvement, among dentists 

 

MATERIAL AND METHODS 

We performed a cross-sectional study on 40 

gender, age, and years of practice-matched 

subjects stratified in two groups according to 

their background profession – dentists in 

group I, general practitioners (GP) in group 

II, aiming to identify work-related 

musculoskeletal issues.  

Practitioners aged over 50 years and those 

with known pathology of the cervical spine, 

such as disk herniation, ankylosing 

spondylitis or psoriatic arthritis with cervical 

spine involvement, local trauma, degenerative 

or congenital pathology of the spine were 

excluded from the current research. 

All subjects have consented their enrollment 

in the study and the project has received local 

Ethical Committee approval.  

A specific questionnaire derived from the 

Cornell Musculoskeletal Discomfort 

Questionnaire (CMDQ) was applied in all 

cases, evaluating the sitting discomfort and 

working performance; we focused on two 

main items that reflect the level of comfort or 

discomfort (item 1) and cervical pain on a 

visual analogue scale of 0-10 cm (item 2). 

Several other parameters defining 

musculoskeletal complains besides pain were 

explored in both groups, in order to outline 

the multidimensional impact of cervical 

pathology in routine practice. Thus, migraine, 

physical asthenia or fatigue, upper limb 

paresthesia and muscle weakness in the upper 

belt as well were registered as present or 

absent by history taking. In addition, a 

detailed physical exam of the cervical spine 

was performed by a trained rheumatologist, 

including posture of the cervical spine, pain 

elicit by palpation and paravertebral or 

sternocleidomastoidian muscle spasm, spine 

flexibility assessed by chin-to-chest, occiput-

to-wall, ear-to-acromion and chin-to-

acromion indexes.  

Clinical complains were, furthermore, 

assessed by spine X-ray, supporting disco-

vertebral lesions in the cervical spine. Finally, 

a positive diagnosis was formulated by the 

same rheumatologist, such as migraine, 

chronic cervicalgia, cervico-brachial 

neuralgia with C5, C6 or C7 irradiation. 

Statistical analysis was done in SPSS-19 

software, with ―p‖ settled <0.05. 
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RESULTS AND DISCUSSIONS 

Demographic, anthropometric and work-

related parameters 

Several demographic (age, gender), 

anthropometric (height, weight) and work-

related parameters (years in profession, 

number of working hours per day) were 

evaluated.  

Groups were comparable regarding gender 

distribution (women : men = 13:7) and age 

(mean age of 37+6 years in group I, 38+5 

years in group II, p>0.05, ranging between 30 

and 45). Subjects aged over 50 years were 

excluded due to potential degenerative spine 

pathology, while those in their 3 and 4 decade 

are mainly influenced by different triggers 

from professional environment.  

Moreover, weight and height are usually 

required based on their potential to shape 

musculoskeletal complains related to routine 

practice.    

We enrolled experienced health care 

professionals, with comparable average years 

in profession (10±2 years for dentists, 10+3 

years for general practitioners, p>0.05), 

meaning a complex exposure to professional 

stress on cervical spine with potential long-

term consequences.   

Musculoskeletal complains 

The CMDQ was applied in all practitioners 

and allowed a detailed analysis of signs and 

symptoms featured. Pain, as a key complain 

in the majority of musculoskeletal disorders, 

was expressed as type, intensity, rhythm, 

frequency, location (with or without 

irradiation). We were interested only in 

chronic pain localized in cervical area or 

irradiated (brachial or occipital). 

A 0-10 cm Visual Analogue Scale was used 

to quantify pain intensity, ―0‖ meaning no 

pain, ―10‖ the worst pain felt, and a 

classification according to pain severity as 

follows: mild pain with a score between 1 and 

3, moderate pain with a score of 4 to 7, while 

severe pain was defined by a score between 8 

and 10 cm.  

Subjects in group I presented mainly with 

mild (score 3, 8 cases) and moderate pain 

(score 7, 10 cases), while severe pain was 

demonstrated only in 2 cases (score 9). 

Moreover, 11 dentists reported continuous 

(daily) pain, while 9 dentists informed about 

occasional pain.  

Finally, 13 dentists reported cervical pain 

with brachial irradiation, 5 cases showed 

cervical spine pain, while the others presented 

with dorsal and low back pain. 15 dentists 

had a chronic pain, while 7 of them described 

accompanying paresthesia.  

Conversely, subjects enrolled in group II had 

no pain in more than half of cases (14 GP), 

while the pain reported by the others was 

mild (score 2) and moderate (score 5); none 

of those interviewed reported severe pain. 

Regarding the pain frequency, 3 GP declared 

it as being present occasionally and for 3 

subjects we registered a daily, continuous 

pain. Irradiation of pain was brachial in 5 

cases, occipital in one GPs. Only 2 GP 

described also significant paresthesia. 

Migraine, another symptom potentially 

characterizing a pathology of the cervical 

spine was presented in 3 dentists. Migraine 

was not described by GP enrolled in our 

study. 

Fatigue was noted by 7 subjects in group I 

and only 2 in group 2, and distal paresthesia 

in 15 dentists and only 4 GP. Additionally, 

neck stiffness sometimes accompanied by 

torticollis was identified in 13 dentists and 

only 2 GP. 

Figure 1 and 2 present musculoskeletal 

complains featured by physicians in both 

groups and different pain characteristics, 

respectively. 
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Figure 1. Musculoskeletal complains among enrolled physicians 

 

 

Figure 2. Pain characteristics in both groups 

 

Clinical and imaging exam 

Manual muscle testing (MMT) evaluated on a 

1 to 5 scale (5 normal force) was applied on 

the distal groups of upper limb identified 7  

dentists with minor deficits (individual MMT 

with a value of 4+) and a single general 

practitioner presented an altered MMT with a 

value of 4+. A brief report of clinical exam of 

the cervical spine revealed pain at palpation 

in the majority of dentists (20 cases), while 

the spine was painful 2 GP. Moreover, spine 

motility was limited in subjects enrolled in 

group I for flexion (3 dentists, chin-to-chest 

of 3 cm), extension (occiput-to-wall of 4 cm, 

1 case) (figure 3), laterality (ear-to-acromion 

of 3 cm in 8 cases, 4 cm in 2 cases, 2 cm), 

rotation (chin-to-acromion of 2 cm in 5 cases, 

3 cm in 5 cases) (figure 4) 
 

0

5

10

15
mild pain

moderate pain

severe pain

continuous

pain

occasional pain

migraine

cervicalgia

cervicobrachia

lgia

Pain characteriscs in both groups 

group I group II



Romanian Journal of Oral Rehabilitation 

Vol. 8, No. 4, October - Decembre 2016 

 

9 

   

 

Figure 3. Cervical spine mobility, a- chin to chest index (normal); b – 

occiput to wall index (normal) 

    
 

Figure 4. Cervical spine mobility, a- ear-to-acromion index 

(modified); b - chin-to-acromion index (normal) 

 

 

On the other hand, only few GP included in 

group II featured a significant lower level of 

pain at palpation (2 cases), while only 2 cases 

showed impaired chin-to-chest spine motility 

(2 cm) and 4 cases limited chin-to-acromion 

(2 cm and 3 cm, respectively). Normal 

occiput-to-wall and ear-to-acromion indices.  

Painful muscle spasm was demonstrated in 8 

dentists and one GP.    

Following the imagistic assessment of the 

spine, subjects included in both groups 

presented with different degrees of spine 

degenerative processes and disc herniation, 

especially in group I, where significant more 

cases had X-rays modifications and 

significant more lesions were described in 

this group. Thus, 8 physicians in the group I 

had osteophytes, facet osteoarthritis, uncal 

arthrosis. Moreover, disc herniation, meaning 

disc narrowing, was also described in 12 

cases among dentists (particularly C4-C5 and 

C5-C6 pathology), 4 cases with disc damage 

at only one level and 8 cases with 2 or more 

disc levels involvement. 

However, health care providers included in 

group II had osteoarthritis of the cervical 

spine in 4 cases and disc herniation in other 3 

cases (figure 5). 

The final diagnosis was established by a 

rheumatologist, based on clinical and imaging 

lesions as well; in group I, 10 doctors were 

diagnosed with chronic cervicalgia, 7 with 

cervicobrachialgia and 3 with migraine, while 

in group II, 16 doctors had the diagnosis of 

chronic cervicalgia and 4 of 

cervicobrachialgia. 

It is widely accepted that professional 

activity typically account for specific 

involvement of both axial and peripheral 

joint, irrespective of the posture adopted 

(orthostatic, sitting or mixed positions). Since 

different ergonomic studies have emphasized 

the minimal loading stress in sitting position, 

modern dental units are usually designed to 
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keep the spine in a neutral position, with a 

preservation of all physiological spine curves 

(lumbar and cervical lordosis, dorsal 

kyphosis) [19,20,21,22]. As the orthostatic 

posture engages an increased stress in all 

vertebral segments, particularly lumbar spine, 

it should be avoided as much as possible. 

Also, vicious postures generated by 

professional activity will disturb normal 

vertebral biomechanics leading to secondary 

degenerative lesions. Therefore, according to 

the ergonomic principles, alternating 

standing/orthostatic with sitting posture 

during the working hours will limit the 

unfavorable discomfort at the spinal level 

[23,24,25].  

We identified that 6 out of 20 evaluated 

dentists practiced predominantly using mixed 

position, while 9 out of 20 preferred sitting 

posture and the other 5 the orthostatic one. 

Once again we are pointing on excessive 

stress on vertebral spine among dental 

professionals, but also on a dynamic approach 

of work comprising the interchange between 

standing and seating postures during a 

working day in the field of dentistry. Further, 

new ergonomic studies will be able to 

actively contribute to improve dental 

professional act. 

Data in our GP group revealed the 

predominance of seating position during the 

working hours, potentially predisposing this 

type of health care professionals to 

musculoskeletal complains related to an 

abnormal load of the lumbar spine segment.  

Supplementary, we were interested in 

visualizing the extra-professional, 

recreational activities (e.g. different types of 

physical exercises and sport) able to improve 

vertebral biomechanics by restoring the 

muscle balance, the correct posture, mainly 

through toning spinal flexors. 7 physicians in 

group I and 5 in group II were involved in 

some exercise programs (gym, swimming 

pool).   

At the end of our clinical and imaging 

assessment of musculoskeletal complains 

among dentists versus general practitioners, 

we identified significant more cervical spine 

sufferance in routine dental practice as 

compared with GP. Significant more subjects 

among dentists featured chronic cervicalgia 

with or without brachial irradiation, and more 

dentists had limited spine mobility supporting 

the role of work-related pathology in such 

population. Furthermore, both degenerative 

pathology and disk herniation are more 

prevalent among dentists as demonstrated by 

the radiological study.   

Working in specific dental environment 

must complain with ergonomic 

recommendations, particularly focused on 

working posture aiming to limit as a feasible 

extent the overload on lumbar spine and 

excessive negative influence on cervical 

segment. Sitting on an ergonomic chair or 

alternating sitting with standing posture 

during working day should be promoted in 

routine dentistry practice.    

 

 

 

     
 

Figure 5. a,b,c Cervical spine X-ray in analysed subjects 



Romanian Journal of Oral Rehabilitation 

Vol. 8, No. 4, October - Decembre 2016 

 

11 

Conclusions 

1. Work-related musculoskeletal complains, 

with special emphasis on cervical spine 

pathology, is commonly reported among 

dentists; both static and dynamic 

overstress of the vertebral structure are 

responsible for abnormal biomechanics 

and subsequent pathology in routine dental 

professional practice.    

2. The attention of dentist must always focus 

on professional performance which must 

be governed by ergonomic laws; sitting 

postures valued as less disturbing for 

axial biomechanics must be promoted for 

longer time; alternation sitting position - 

orthostatic position must also be 

considered. 

3. The comparative assessment of dental 

professionals versus general practitioners 

obviously support a high prevalence of 

cervical pathology among dentists, 

essentially related to the static and 

dynamic stress of the spine. 
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