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Editorial

Work-Related Musculoskeletal Disorders (WMSDs) represent a major occupational health
issue among surgeons in the context of global health [1, 2]. Prolonged static postures, repetitive
movements, and visual strain inherent in surgical work expose practitioners to neck, back, and
upper limb pain, which can impair their quality of life and professional longevity [3]. A meta-
analysis estimated the prevalence of neck pain at 60% and that of back pain at 49% over a 12-month
period among surgeons and interventional physicians [4]. More recently, a systematic review and
meta-analysis reported a prevalence of WMSDs in the neck of 41% and in the back of 37.7% among
surgeons not using video-assisted or robotic techniques [5]. In head and neck surgery, similar
studies focused on otolaryngology estimated the prevalence of neck pain at 54% (95% CI: 40-67%)
and back pain at 49% (95% CI: 40-59%) [6]. Furthermore, a study of 76 oral and maxillofacial
surgeons identified the neck, shoulders, and lower back as among the most affected areas [7]. This
research demonstrates that preventing WMSDs is a major challenge for the sustainability of surgical
practices. Although these estimates vary depending on the population, assessment methods, and
surgical settings, they nevertheless highlight the magnitude of the problem. In head and neck
surgery, these findings reinforce the value of ergonomic innovations and artificial intelligence in
identifying risky postures, supporting prevention, and protecting practitioners’ health.

Artificial Intelligence (AI) and technological innovation are opening up new avenues for
transforming the prevention of WMSDs [8, 9]. Computer vision, machine learning, and deep
learning algorithms enable the automation of posture recognition and the identification of
ergonomic risk factors, thereby offering opportunities for more objective and continuous assessment
of biomechanical stresses [10, 11]. Furthermore, integrating AI with wearable sensors - particularly
inertial measurement units and electromyographic sensors - could facilitate the quantification
of strain-inducing postures, repetitive movements, and muscle load in work settings [12, 13]. In
the healthcare sector, wearable technologies hold potential for assessing healthcare professionals’
exposure to physical risk factors and guiding ergonomic interventions [13]. These approaches could
complement existing innovations, such as surgical assistance systems and visualization devices, by
contributing to the individualized adaptation of the operating environment. Nevertheless, despite
promising results in posture recognition and risk assessment, the available data remains inconsistent,
and validation under real-world conditions is still necessary. Longitudinal and interventional studies
are therefore essential to determine whether these technologies can effectively reduce exposure to
ergonomic risks, the incidence of WMSDs, and musculoskeletal symptoms [11].

However, innovation cannot consider progress if its benefits remain unevenly accessible.
Differences in resources, equipment, and working conditions among health care systems risk
exacerbating inequalities in prevention [14, 15]. Algorithms developed in highly technological
environments are not necessarily suited to the diversity of professional practices and populations,
particularly when the training data are not representative of the contexts in which these tools will
be deployed [14, 16]. The World Health Organization thus emphasizes that equity, inclusion, and
the protection of human rights must guide the design and deployment of Al in healthcare [14]. This
requirement involves developing affordable solutions that have been validated in various contexts
and designed with the participation of the relevant professionals [14, 15].

Making equity a global health imperative also requires evaluating innovation beyond its
technical performance alone. The effective reduction of musculoskeletal risks, the protection of
occupational data, and the acceptability and accessibility of these tools must be essential criteria
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for their evaluation and deployment [14, 17]. The World Health
Organization specifically emphasizes the need to protect privacy,
ensure the security of artificial intelligence systems, and promote
equitable access to these technologies [14]. Furthermore, the
prevention of Work-Related Musculoskeletal Disorders (WMSDs)
cannot rely exclusively on technological solutions: it must be part of
a comprehensive strategy combining ergonomic training, equipment
adaptation, worker participation, and improvements in work
organization [18, 19]. Data from systematic reviews on participatory
ergonomic interventions highlight the value of combined approaches
for improving workers’ musculoskeletal health [18, 19]. Thus, AI
should be viewed as a complementary prevention tool, not as a
substitute for fundamental ergonomic and organizational measures.

True progress lies in responsible, inclusive, and equitable
innovation. By integrating Al into a global strategy for the prevention
of WMSDs, head and neck surgery can help protect the health of
healthcare providers, regardless of where they practice. The goal
should not only be to make surgery more precise and effective, but
also to ensure that every surgeon has a safer, healthier, and more
sustainable work environment.
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