
Journal of Scientific Advances in Dentistry, Vol. 1, Issue 2, May-August, 2026 

68 

 

 

Review Article 

Ergonomic interventions and physiotherapy for work-related 

musculoskeletal disorders (WMSDs) among dental professionals: A 

narrative review 

Pooja Arya1*, Arti Rauthan2 

1Department of Physiotherapy, All India Institute of Medical Sciences, Rishikesh, Uttarakhand, India 
2Sai Institute of Paramedical and Allied Science, Dehradun, Uttarakhand, India 

Abstract 

One of the most common and career-limiting occupational injuries in dental practice is associated with work-related musculoskeletal 

disorders (WMSDs) which are caused by prolonged static and asymmetric postures, sustained fine-motor precision and the restricted 

operating space in the oral cavity. There is a wide range of prevalence reported over the career and symptoms can often develop as early as 

during the undergraduate clinical years. Preventive strategies have been traditionally studied separately, mostly under the physical 

ergonomics umbrella (operator-chair mechanics, magnification loupes with optimized declination angle, 4-handed dentistry), or under the 

physiotherapeutic exercise umbrella (core stabilization, scapular re-education, structured micro-breaks). This narrative review summarizes 

the available evidence relating to the intervention families and especially to the families using both interventions. Based on the results of 

randomized, quasi-experimental, and comparative longitudinal studies found in the major databases, the review suggests that there is only 

a moderate effect that can be achieved from single-layer interventions because implementing equipment alone is not sufficient to re-train 

the entrenched neuromotor habits. Multi-component protocols, on the other hand – which combine structural ergonomic modification with 

targeted (professionally supervised) physiotherapy, consistently deliver large, clinically relevant decreases in pain intensity and objective 

postural-risk scores, with the largest effects when four handed workflows and specialty-specific loupes are integrated with active 

neuromuscular conditioning. The review also emphasizes the early stage of dysfunction of dental trainees and calls for the incorporation of 

ergonomic and physiotherapeutic education in curricula and occupational-health policy. Evidence-informed integrated programs are the 

most defensible way to maintain the health of dental practitioners and their clinical longevity in the dental workforce. 
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1.  Introduction 

In contrast to other industrial occupations, dental 

practice has a unique mixture of high hand dexterity, fine-

motor precision, and endurance, performed in a limited, 

and very restricted workspace: the oral cavity.1 

Among the various painful syndromes that a clinician 

may encounter, the following are associated with 

mechanical aetiology of WMSDs: cervical radiculopathy, 

peripheral nerve entrapment disorders (e.g. carpal tunnel 

syndrome), tension neck syndrome, mechanical low-back 

pain and rotator-cuff tendinopathy.2 

Importantly, WMSDs may have an early onset, often 

occurring within the preclinical and clinical years of 

training, and as many as 85% of dental students report 

debilitating musculoskeletal dysfunction before they 
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graduate.3 Professional and economic outcomes are 

significant and include higher rates of sick leave, lower 

patient flow numbers, early retirement from clinical 

practice and increased risk of long-term disability.4 

Traditional one-layered evaluations of individual 

prevention techniques are often inadequate to face the 

multi-layered, complex mechanical challenges of clinical 

practice.5 For example, a one-layered approach to 

evaluating the use of high-magnification loupes may have 

overlooked the importance of strengthening the weak 

core stabilizers while reducing the strain on the lumbar 

spine during challenging extractions.6 

Structural ergonomics and active professional 

physiotherapy have more recently become important 

second lines of defense, but there is a need for a critical 

synthesis of the interaction between these two 

approaches, especially if combined, in the occupational-

health and pain-management community.7 This narrative 

review aims to fill that gap and evaluate the current 

evidence and provide a framework for clinical practice, 

training and policy for dental practitioners based on the 

available evidence. 

2. Review 

2.1. The nature and distribution of the problem 

The prevalence of neck discomfort in the pooled 

population of the reviewed studies (18,900 participants 

from populations in India, the United States, Jordan, 

Malaysia, Sweden, and Brazil) indicates that the problem 

isn't limited to one health system and is widely found 

across countries. 

There are two general families of interventions in the 

literature. Table 1 compares the two approaches (multi-

component occupational intervention vs isolated/single-

layer intervention) with regards to the operation of each 

across the trials examined. 

2.2. Ergonomic modalities: Reducing the external 

load 

Physical ergonomics aims to reduce the mechanical load 

on the operator before he or she relies on compensatory 

muscle strategies to do so. This is based on the operator 

seating. Narrow hip angle and closer relationship of trunk 

to the upright position during intraoral access are also 

achieved by adjusting armrests and positioning delivery 

systems appropriately, thus further reducing 

unsupported shoulder abduction, which is one of the 

main causes of periscapular fatigue during lengthy 

procedures.8 

Magnification loupes are undoubtedly the most 

researched ergonomic aid in dentistry. Well-fitted loupes, 

which incorporate an optimized declination angle, also 

offer an advantage in that they can help the clinician 

adopt an upright head position (as opposed to deep 

forward flexion required to resolve fine detail), and hence 

explain why the literature always focuses on the need for 

individual fittings, rather than simply magnification. 

Dental operating microscopes and, more recently, coaxial 

illumination can expand this concept to allow precision 

work in a spine position closer to neutral.9 

Table 1: Comparison of integrated versus conventional ergonomic intervention strategies 

Operational domain Combined physiotherapy & structural 

ergonomic programs 

Conventional / isolated ergonomics 

approaches 

Primary clinical focus Active muscular re-education, scapular 

upward-rotation control, and 

individualized core-endurance stabilization. 

Passive posture instruction, basic operator-

chair adjustment, and generic stretching 

leaflets. 

Visual / postural aids Routine use of lightweight magnification 

loupes with verified, customized 

declination angles. 

Reliance on unmagnified vision or non-

customized magnification setups. 

Clinical assessment tools Objective, instrumented tracking via RULA, 

REBA, and the Neck Disability Index (NDI). 

Subjective, retrospective self-reported pain 

checklists. 

Operational workflow Structured integration of four-handed 

dentistry and scheduled preventive micro-

breaks. 

Independent two-handed execution with 

erratic or omitted breaks. 

Long-term preventive 

scope 

Substantial, sustained improvement in 

physical work capacity and career 

longevity. 

High relapse into poor postural habits 

owing to absent neuromuscular 

conditioning. 

RULA, Rapid Upper Limb Assessment; REBA, Rapid Entire Body Assessment; NDI, Neck Disability Index. 
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Cumulative load is also influenced by workflow and 

organizational ergonomics. The recurring take-home 

message from the evidence is that all of these modalities 

reduce exposure but none of them on their own changes 

the operator's operator habit.1,2 Cognitive ergonomics 

(an easy-to-follow instrument layout and predictable 

instrument sequencing) and organizational measures 

(case mixing to minimize long blocks of the same posture, 

and rational scheduling) complement these physical 

adjustments.10 

2.3. Physiotherapeutic approaches: Building internal 

capacity 

Physiotherapy deals with the internal deficits that enable 

non-neutral postures to become symptomatic and 

habitual, while ergonomics looks at reducing external 

demands. Scapular stabilization (scapular re-education to 

restore normal upward rotation of the scapula via the 

action of the lower trapezius and serratus anterior) 

reduces the load placed on the superficial upper trapezius 

and the levator scapulae, one of the central targets.11 

Avoiding ischemic fatigue through the working day 

with structured micro-breaks in combination with 

targeted stretching, at regular intervals, is of special value 

as this retrains movement quality – rather than simply 

increasing the strength – and addresses the maladaptive 

neuromotor pattern which equipment alone can't fix. 

General aerobic conditioning also supports overall tissue 

tolerance and contributes to the prevention of ischemic 

fatigue.12 

The data indicate that supervision and progression is 

important. The review underscores the main finding: 

That the therapeutic role of physiotherapy is not a 

specific exercise, but about its ability to change the 

habitual way of doing things that ergonomic hardware 

cannot.13 

2.4. Postural risk across dental specialties 

The level of postural risk for baseline postural status may 

vary among dental specialties because of the type of 

mechanical requirements of each specialty. The postural-

risk vulnerability in pediatric dentistry was high, around 

88% of the cohorts achieved high risk RULA/REBA scores 

with the high degree of trunk flexion and rotation 

required to manage young people's behavior in the chair. 

The baseline exposure for endodontics and 

prosthodontics was also quite high, around 68% of those 

working in these practices were at high risk RULA/REBA 

scores, due to the prolonged micro-precision work with 

limited variation in posture.14 The progressively lower 

exposures in general practice and orthodontics were not 

insignificant (Figure 1). 

 

Figure 1: Baseline high postural-risk vulnerability by 
dental field, expressed as the percentage of specialty 
cohorts exhibiting high-risk RULA/REBA scores (≥7) 

2.5. Efficacy of combined versus single-layer 

interventions 

The available literature seems to provide the best 

evidence for the superiority of multi-component 

interventions over single-layer interventions. Multi-

component strategies combining supervised 

physiotherapy with the structural ergonomic 

modification are associated with significantly larger pain 

intensity reductions (SMD is approximately −1.14, 95% 

CI: approximately −1.48 to −0.80) after approximately 12 

weeks of intervention, compared to education-only (SMD 

is approximately −0.32, 95% CI: approximately −0.55 to 

−0.09) or self-guided stretching (SMD is approximately 

−0.45, 95% CI: approximately −0.97 to −0.13) (Figure 2). 

A similar pattern is exhibited for objective posture. 

Assessment of instrument-based postural exposure from 

baseline to post-intervention revealed a significant 

decrease in exposure following combined programs, with 

reported SMD values of approximately −0.92 (95% CI 

approximately −1.25 to −0.59).15,16 When work flow 

and/or instrument-based exposure were analyzed 

separately, the highest reductions were found with the 

addition of targeted physiotherapeutic exercises. This 

adds to the evidence that suggests that work flow 

redesign and neuromuscular conditioning work together, 

a combination that leads to greater reductions in 

instrument-based exposure compared to either approach 

on its own. 
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Figure 2: Reported reduction in self-reported pain 
(VAS/NRS) by intervention type, expressed as the 
absolute standardized mean difference relative to 
control. Larger values indicate greater pain reduction 

The findings of this review come together on a few 

distinct messages. One, WMSDs are common among all 

dental professionals and are geographically predictable, 

the cervical and lumbar areas being most commonly 

affected, and beginning symptoms often during 

undergraduate training. Secondly, these disorders are 

based on mechanics and are not solved by equipment: 

mechanical solutions do not re-train established 

neuromotor patterns that cause relapse. Third, and most 

important, combined interventions (structural 

ergonomics and supervised physiotherapy) have better 

outcomes on both pain and objective postural-risk 

measures than single-layer interventions, and the 

greatest benefits are seen in the four-handed 

workflow/specialty-appropriate louse combination and 

in the active neuromuscular conditioning.15 

Two trends currently exist and one that is consistent. 

The trends involve moving from giving advice to active 

rehabilitation under direct supervision of a healthcare 

professional, and increasing use of objective, 

instrumented posture assessment (RULA, REBA, NDI) 

over self-report alone. Nearly all of the time lag is due to 

the lack of formalized ergonomic and physiotherapeutic 

training in dental curricula, even though there is a clear 

link between evidence of dysfunction and the students' 

dental years. Also, comparisons are quantitatively limited 

by heterogeneity in the duration of the interventions as 

well as in the type of measures used and the follow-up 

timeframe in the studies included in the review, and the 

need for standardized, adequately powered trials is 

indicated.16 

3. Discussion 

3.1. The interaction of ergonomics and physiotherapy 

A multi-faceted approach is suggested by the pattern 

throughout the literature for managing WMSD in 

dentistry. The faulted postural habits that have been in 

place for years become ingrained in a clinician's 

neuromotor pathways and after using the equipment, 

they will revert to the positions they were accustomed to 

years ago, which are high-risk positions. The two families 

supplement each other, so that, the structural ergonomics 

(magnification loupes, optimized declination angle) 

decreases external mechanical demand, while the 

physiotherapy increases the capacity of the body to resist 

the necessary demands of everyday practice.17 

3.2. Workflow and specialization 

There are mechanical demands between different dental 

specialties, and this will translate to different 

interventions. Scheduling is also crucial: Micro breaks of 

lasting no more than 45–60 minutes after every hour of 

work help prevent build-up of muscle fatigue and should 

be considered a standard part of the working day, not just 

an optional. Individual postural awareness is not enough 

in this context, as unpredictable patient behavior will 

force unsustainable postures, so systemic changes such as 

four-handed dentistry are more effective than appeals to 

“sitting correctly.”18 

3.3. Education and policy implications 

One of the most important things to note is the onset of 

WMSD symptoms. The learning environment for dental 

education is still focused on speed and quantity and lacks 

a systematic teaching of proper body mechanics, so that 

those who learn the wrong way tend to practice in the 

same manner, and experience downstream pain and early 

attrition. 

The reorientation of training from treatment to 

prevention is thus warranted. At the system level, 

national and public health bodies (and licensure bodies) 

could reinforce workplace-safety information by 

requiring ergological assessment and/or ensure the 

availability of physiotherapy services in practical 

examinations. These strategies would be used to decrease 

the development of WMSD, minimize early retirement 

and maintain clinical excellence throughout the 

profession. 

4. Strengths and Limitations 

The beauty of this review is that it examines the effects of 

ergonomics and physiotherapy combined, and this 

combination is frequently not examined in isolated 

intervention studies. Its limitations are based on the 

underlying evidence base which consists of the reviewed 

studies that are not consistent in how long the 

intervention lasts, the pain measure used to assess 

outcomes, or in the follow-up period and these studies are 

often not blinded and self-reported pain still can be 
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influenced by reporting bias. The present synthesis is a 

narrative review, and as such no formal pooling and/or 

risk-of-bias scoring was used; the effect estimates 

presented should therefore be viewed as representing, in 

a general way, the direction and approximate magnitude 

of the evidence, rather than as precise summary 

measures. Adequately powered, standardized 

randomized trials with longer follow-up are needed to 

confirm the durability of combined interventions. 

5. Conclusion 

Single-layer interventions do not suffice to address the 

significant burden of dentistry related work-related 

musculoskeletal disorders. The evidence suggests that 

multi-component interventions (including active, 

supervised physiotherapy plus structural ergonomic 

changes, including operator seating, and custom fitted 

magnification loupes) result in clinically meaningful and 

significantly greater reduction in pain and postural 

deviation than do single interventions. Dental-school and 

professional-organization leaders must integrate the 

mandatory ergonomic training program elements and 

promote active physiotherapy into undergraduate and 

continuing dental education, with an occupational-health 

policy that makes prevention an integral part of dental 

practice and a normal standard of care, not an optional 

add-on. 
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