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Broadening goals of education in Orthopaedic Engineering 
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Introduction

The "goal of orthopaedic engineering (OE)" is  to serve patients in order to enhance their mobility. Education of OE should be aimed at an effective and efficient way of training all the knowledge and skills that are necessary to achieve this goal.

Technological developments like new materials; grafting technologies; scanning of body-surfaces; etc, must be quickly incorporated in the educational programs. In this way orthopaedic engineers that graduate, will fully master state of the art technologies. However, it is not only the manufacturing process of the orthopaedic device (OD) that is under stress of external developments. In the health care systems of the Industrialized countries, quality of care and evidence based clinical practices are determining the context of orthopaedic engineering. Although the process of transition  from craft to science (Clark & Estes, 1998) is in some advanced stage, increasingly effort should be made to comply with these contextual demands.

Analysis current situation

Educational concepts used for educating and training students in most OE programs are based on theory classes and laboratory work to train practical skills. This is followed up by project work to create an artificial context to apply the acquired skills. Lecturing separate topics like biomechanics, gait analysis, mechanics, pathology, crafting skills etc. provides necessary information. 

A traineeship period is aimed at practicing integrated knowledge and demonstrate skills in reality. Up to now, graduates will spend a lot of time in their work on “learning on the job”. It is in this period that employees practice and expanding their experience and really gain professional knowledge. However, this professional knowledge remains merely implicit.  Although the relationship between an orthopaedic device and the functional needs of the patient will grow during a professional career, this knowledge usually still remains implicit, and therefore cannot enter into OE curricula.

Current OE curricula, are not designed around an explicit relationship between needs of the patient and the manufacturing of an Orthopaedic device (OD). A lack of integrative thinking concerning the design of an OD is seen and formal procedures to evaluate the functional needs of the patients after manufacturing the OD are often absent. 

Challenges
The challenge in OE education is to establish a shift of thinking towards “functional thinking” in the process of designing and manufacturing an OD. Therefore educational programs should  aimed at instructing students with knowledge and skills to accomplish a well designed OD that meets the “functional needs” of the patient, including formal evaluation. Therefore theoretical concepts are needed in order to formulate the functional goals of an OD design. The result of Orthopaedic Engineering efforts should be a better “functional performance” of the patient using the OD and not just a “well manufactured OD” .

Proposed additions to the curriculum.

A more holistic point of view is envisioned. Within the framework of the ICF, goal setting for OE should be at the level of increasing performance for the patient at the level of activities. From such goal setting, the need for a OD ánd the specific design of the OD should follow from explicit reasoning. This requires a theoretical frame work of the relationship between function (of the OD) and functional gain for the patient. A good example is the application of biomechanical gait analysis to tune the AFO-Shoe combination, aimed at optimal walking performance (Owen, 2004). Analysing the patient’s problem, the OD design process, the manufacturing, tuning and evaluation must become seamlessly integrated parts of OE. Moreover, explicit reasoning is a prerequisite to obtain evidence based OE quality of care. This  requires the introduction of measuring devices like questionnaires, performance tests to evaluate patients. Also, measuring apparatus to characterize orthotic function and clinical gait analysis to analyse gait patterns must become essential parts of OE education. To establish a common use of modern equipment in combination with evidence based design of an OD it is of most importance that design methods like collaborative engineering (Lu & Cai 2001) are incorporated in OE. This way of designing will contribute the shift of thinking in OD which is needed. 

Conclusion

In OE a more holistic approach in the design process is needed. This requires  a shift of thinking from just the OD to overall goal setting: meeting the functional needs of the patients. This can only be achieved by upgrading the traditional orthopaedic engineering educational programs. Analysing the patient’s problem, explicitly formulate OD requirements, the design, the manufacturing, tuning and evaluation must become seamlessly integrated parts of OE education.
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