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4. [bookmark: _Toc222764398]Models of patient participation in 3D printing assistive technology
In the field of medical care, 3D printing has emerged as a crucial enabler for patient-centered care models, particularly in the creation of personalized assistive devices that significantly improve users’ quality of life. The combination of user-centered design and 3D printing technologies shapes an innovative approach to the development of assistive technologies. This approach is based on continuous interaction among engineers, designers, occupational therapists, end users, and, in some cases, family members. This interactive process is essential during the initial design phases and throughout iterations to promote improvements between conceptual and functional prototypes (26).
Designing assistive technology with 3D printing requires a collaborative and multidisciplinary effort where technical knowledge and engineering tools are combined with a deep understanding of the user’s therapeutic and occupational performance needs. This approach not only increases the functionality and accessibility of the developed devices but also encourages personalization and innovation in assistive solutions that truly address the users’ specific needs.
The multidisciplinary approach not only enhances the product development process but also ensures that assistive devices are more widely accepted by users, reducing the incidence of abandonment and increasing the efficiency in the use of resources. By centering the design on the user, 3D printing technology in the assistive field promotes greater independence and improves quality of life, making this integration a powerful tool in the evolution of personalized healthcare.
In the development of assistive devices, the integration of user-centered design from the early stages of conceptualization through to final production is of utmost importance. This includes the application of various design techniques and methods, such as: focus groups, user-centered design workshops (UCD), surveys and questionnaires, ethnographic studies, and Participatory Action Research (PAR); all of which enable the creation of prototypes and final products that are precisely tailored to the users’ measurements and requirements (27)
Focus Groups: This technique brings together small groups of patients to discuss and explore their experiences and perceptions regarding the healthcare they have received. The group dynamic allows for in-depth discussion, revealing needs and expectations that might not be evident in a more formal setting or in individual interviews. Focus groups are especially useful for obtaining feedback on new service proposals or modifications to existing procedures (28)
User-Centered Design Workshops: These workshops directly involve patients in the design of healthcare solutions that affect them directly. Through interactive sessions, patients contribute their unique perspective, which helps designers and healthcare professionals create more intuitive and accessible services. This direct collaboration ensures that the final solutions are not only clinically effective but also welcomed by end users (29-34)
Surveys and Questionnaires: These quantitative tools provide data on patient preferences, behaviors, and satisfaction on a large scale. They are essential for assessing the quality of healthcare services and identifying areas for improvement. In addition, surveys and questionnaires can be designed for long-term follow-up, allowing healthcare institutions to measure changes and trends over time (30, 35, 36)
Ethnographic Studies: Through detailed observations and fieldwork, this methodology allows researchers to immerse themselves in patients’ everyday lives. Ethnographic studies are particularly valuable for understanding how patients manage their conditions in their own environments, providing deep insights that may be invisible in a clinical context (37)
Participatory Action Research (PAR): PAR is a collaborative approach that involves patients not just as study subjects but as active co-researchers. This model fosters a symbiotic relationship between researchers and participants, enabling the development of solutions that genuinely reflect patients’ needs and desires. PAR is particularly effective in communities where changes in healthcare can have significant cultural or social impact (38).
Implementing patient-centered care models not only improves clinical outcomes but also promotes greater patient involvement in their own care, which is essential in the modern era of personalized medicine. These methodologies ensure that healthcare is not only accessible and effective but also more humane and responsive to individual needs.
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