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Abstract

Physiotherapists play a fundamental role in maintaining and restoring patients’ physical function, yet their own occupational 
health is frequently compromised by work-related musculoskeletal disorders (WMSDs). Repetitive manual therapy, patient 
handling, awkward postures, and prolonged static positions contribute to one of the highest injury rates among healthcare 
professionals. Despite increasing awareness of ergonomic principles, implementation of effective preventive strategies 
remains limited. Recent advances in wearable technologies, artificial intelligence (AI), computer vision, and digital motion 
analysis offer an opportunity to transform traditional ergonomics into “smart ergonomics” as a technology-assisted, data-
driven approach to occupational health. This opinion article discusses how emerging digital technologies could improve the 
safety and sustainability of physiotherapy practice while highlighting current barriers to implementation and future research 
priorities. 
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Introduction

Physiotherapists are trained to improve movement, 
reduce pain, and enhance patients’ quality of life [1]. 
Ironically, their professional activities often expose them 
to considerable physical strain. Numerous studies have 
demonstrated that physiotherapists experience high rates 
of work-related musculoskeletal disorders, particularly 
affecting the lower back, neck, shoulders, wrists, and thumbs 
[2-5]. These injuries not only reduce professional longevity 
but also contribute to absenteeism, decreased productivity, 
and reduced quality of patient care. Traditional ergonomic 
interventions have focused primarily on education, body 
mechanics, and workplace organization [6]. While these 
approaches remain important, they rely heavily on individual 
compliance and subjective assessment. Rapid technological 

advances now provide opportunities to continuously monitor 
physical workload, identify hazardous movement patterns, 
and deliver personalized ergonomic recommendations in 
real time [7].

We argue that physiotherapy should embrace the 
concept of smart ergonomics, integrating digital technologies 
with ergonomic principles to better protect healthcare 
professionals.

Why Current Ergonomic Approaches are not 
Enough

Conventional ergonomic training teaches 
physiotherapists how to lift patients safely, maintain 
neutral posture, and organize their workplace efficiently 

https://doi.org/10.23880/eoij-16000352


Ergonomics International Journal 2

Bocianowski J, et al. Smart Ergonomics in Physiotherapy: From Reactive Injury Prevention to 
Predictive Occupational Health. Ergonomics Int J 2026, 10(3): 000352.

Copyright©  Bocianowski J, et al.

[8]. However, these recommendations often prove difficult 
to implement consistently in busy clinical environments. 
Patient characteristics vary substantially, treatment 
sessions are dynamic, and many manual techniques require 
sustained force production or awkward positioning [9]. 
Consequently, even experienced clinicians frequently adopt 
biomechanically unfavorable postures without recognizing 
them. Moreover, ergonomic risk assessment is commonly 
performed only occasionally using observational methods 
[10]. Such evaluations provide valuable information but 
cannot capture cumulative physical loading occurring 
throughout weeks, months, or years of professional practice.

Smart Ergonomics: A New Perspective

Smart ergonomics extends traditional ergonomic 
principles through continuous monitoring, intelligent 
data analysis, and personalized feedback [11]. Unlike 
conventional ergonomic approaches, which are primarily 
reactive, smart ergonomics integrate wearable sensors, 
artificial intelligence, and digital health technologies 
to predict occupational risks before injuries occur. The 
conceptual transition from traditional to smart ergonomics 
is illustrated in Figure 1.

Figure 1: Conceptual Framework Illustrates the Transition from Traditional Reactive Ergonomics to Predictive Smart 
Ergonomics in Physiotherapy. The Model Highlights How Continuous Monitoring, Artificial Intelligence, And Personalized 
Feedback Can Support Early Identification of Occupational Risks and Proactive Prevention of Work-Related Musculoskeletal 
Disorders.

Several emerging technologies have particular relevance 
for physiotherapy. Wearable inertial sensors can continuously 
measure body posture, trunk inclination, joint angles, 
movement frequency, and cumulative physical workload 
[12]. Real-time feedback may alert clinicians whenever 
harmful postures persist beyond predefined thresholds [13]. 
Computer vision systems combined with marker less motion 
capture allow detailed biomechanical analysis without 

requiring cumbersome laboratory equipment [14]. Such 
systems could objectively evaluate therapists’ movement 
patterns during clinical procedures. Artificial intelligence 
algorithms may identify hidden patterns associated with 
injury risk by integrating biomechanical, occupational, and 
environmental data [15]. Predictive models could estimate 
cumulative overload before symptoms develop, enabling 
preventive interventions [16]. Smart pressure sensors 
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incorporated into treatment tables or footwear may provide 
additional information regarding weight distribution and 
therapist positioning during manual therapy [17]. Together, 
these technologies shift ergonomics from reactive injury 
management toward proactive injury prevention.

Opportunities for Clinical Practice

The integration of digital technologies into physiotherapy 
offers several practical benefits. First, objective monitoring 
enables individualized ergonomic assessment rather than 
relying solely on generalized recommendations [18]. Second, 
real-time feedback encourages behavioral modification 
during routine clinical practice rather than after injuries 
have already occurred [19]. Third, longitudinal monitoring 
allows early identification of increasing biomechanical strain, 
supporting timely workplace modifications [20]. Finally, 
aggregated data collected from multiple therapists could 
inform evidence-based redesign of clinical workstations, 
treatment protocols, and educational programs [21]. 
Importantly, these technologies should complement not 
replace the clinical expertise and professional judgment of 
physiotherapists.

Challenges and Ethical Considerations

Despite considerable promise, implementation of smart 
ergonomics presents several challenges. Cost remains a 
significant limitation, particularly for smaller rehabilitation 
clinics [22]. Healthcare organizations must evaluate 
whether technological investments produce measurable 
improvements in occupational health and long-term 
economic benefits [23]. Privacy is another important issue. 
Continuous monitoring generates sensitive information 
regarding workers’ performance and behavior [24]. Data 
governance policies must ensure that monitoring serves 
injury prevention rather than employee surveillance [25]. 
Artificial intelligence systems also require rigorous validation 
before clinical implementation [26]. Algorithms trained 
using limited datasets may not generalize across different 
patient populations, healthcare settings, or therapeutic 
techniques [27]. Finally, successful adoption depends on 
user acceptance. Technologies perceived as intrusive or 
overly complex may encounter resistance from healthcare 
professionals [28].

Future Directions

The future of physiotherapy ergonomics will likely 
involve increasingly integrated digital ecosystems. Wearable 
devices, motion analysis systems, electronic health records, 
and AI-powered decision support may eventually function 
together to create individualized ergonomic risk profiles for 
every therapist [29]. Virtual reality and augmented reality 

platforms may further improve ergonomic education by 
providing immersive training environments where clinicians 
can practice optimal body mechanics while receiving 
immediate feedback [30]. Future research should move 
beyond descriptive studies toward prospective clinical trials 
evaluating whether smart ergonomic interventions reduce 
injury incidence, improve work satisfaction, and extend 
professional careers [31]. Interdisciplinary collaboration 
among physiotherapists, ergonomists, engineers, computer 
scientists, and occupational health specialists will be 
essential to realize these opportunities [32].

Conclusion

Physiotherapists dedicate their professional lives to 
improving the physical health of others, yet their own 
occupational health often remains insufficiently protected. 
Traditional ergonomic strategies, although valuable, are 
no longer sufficient to address the complexity of modern 
clinical practice. Smart ergonomics represents an important 
evolution, combining wearable technologies, artificial 
intelligence, computer vision, and continuous biomechanical 
monitoring to create proactive, personalized approaches 
to injury prevention. The successful implementation of 
these technologies requires scientific validation, ethical 
governance, and close collaboration between healthcare 
professionals and technology developers. Rather than 
replacing human expertise, smart ergonomics should 
empower physiotherapists to work more safely, sustainably, 
and effectively. Protecting the health of physiotherapists is 
ultimately an investment in the qualit3y, continuity, and 
resilience of patient care.
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