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Abstract

The increasing demand for nursing care services, coupled with a persistent shortage of skilled caregivers,
underscores the urgent need for innovative technological solutions. ExpliCareNEXT addresses this challenge by
integrating explainable artificial intelligence (XAI) into caregiving workflows to enhance efficiency, transparency,
and trust. The project applies participatory design methods to develop adaptive, human-centered Al systems
that support caregivers in their daily tasks while ensuring interpretability and ease of use. Initial findings from
field studies in institutional care settings reveal barriers to technology adoption, including high documentation
burdens, language barriers, and data privacy concerns. These insights inform the system design, ensuring that
Al-driven recommendations align with caregivers’ workflows and information needs. Our paper presents the
project’s objectives and methodological approach, emphasizing interdisciplinary collaboration as key strategies
for bridging the gap between technical innovation and practical application. Challenges are explored, highlighting
the importance of participatory approaches in fostering trust and usability in safety-critical domains.
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1. Introduction

The growing need for elderly care services, combined with a persistent shortage of qualified formal
caregivers, poses substantial challenges for contemporary care systems. In Germany, approximately
five million people currently require care, with 80% being supported at home by family members or
outpatient care services [1, 2]. By 2035, this demand is expected to rise, leading to an estimated shortfall
of 500,000 caregivers [3]. High workloads, frequent staff turnover, and widespread job dissatisfaction
further exacerbate this issue, with 67% of caregivers considering leaving the profession [4]. These
challenges underline the urgent need for innovative solutions that reduce the workload of care staff,
allow them to focus on interpersonal tasks, and at the same time maintain high quality standards in
care. Explainable Artificial Intelligence (XAI) offers promising opportunities to address these challenges
by providing actionable, context-aware support. While existing IT-based solutions, such as electronic
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care documentation, have demonstrated their potential in care environments, they often fail to achieve
widespread adoption due to their complexity and lack of transparency [4, 5, 6].

In our project ExpliCareNEXT an initial requirement analysis in institutional care settings highlighted
three major barriers to the adoption of systems based on artificial intelligence (AI): (1) excessive
documentation requirements that increase the administrative burden on caregivers, (2) significant
language barriers, as many care facilities rely on international staff, and (3) concerns regarding data
privacy and security, particularly in the context of automated decision-making. These insights emphasize
the necessity for Al-driven solutions that seamlessly integrate into caregiving workflows, offering
multilingual support, clear decision rationales, and privacy-preserving mechanisms.

Our initial findings from first field studies indicate that caregivers are more likely to accept Al recom-
mendations if they are presented in a comprehensible, situation-specific manner and are adaptable to
individual caregiving styles. The acceptance in nursing care hinges on their seamless integration into
caregivers’ workflows, ensuring intuitive interfaces, and clear explanations of Al-driven recommenda-
tions [7, 8, 9, 10].

ExpliCareNEXT addresses these challenges by developing a context-adaptive, XAl-supported system
tailored to nursing care settings. Its objectives are twofold: (1) to support supervisory staff in task
prioritization and transparent decision-making processes, and (2) to assist caregivers with context-aware
action recommendations that align with their skills, language preferences, and situational requirements.
By leveraging data from smart living environments and electronic care documentation, the system aims
to enhance efficiency, usability, and trust in caregiving workflows [11, 12].

Our paper presents the concepts, the methodological approach and the initial and expected future
contributions of the project. It outlines the scientific and practical strategies used to meet the needs of
diverse stakeholders and bridge the gap between technical feasibility and human-centered design.

2. Related Work

The “black-box” nature of many Al models has been identified as a significant barrier to adoption,
particularly in high-stakes environments where errors can have severe consequences [7, 8]. Explainable
Artificial Intelligence addresses the critical need for transparency in Al systems, particularly in domains
where trust and accountability are paramount, such as elderly care. XAl methods aim to provide clear,
interpretable explanations for Al decisions that enable not only developers but also domain experts or
users to understand, trust and effectively manage these systems [6, 13].

Early research on explanation models identified key approaches for improving user understanding,
including “trace or line of reasoning,” “justification or support,” and “terminological definitions” [14, 15].
These explanation types enable users to assess the validity and relevance of Al outputs, fostering trust
and confidence in the system. More recent advancements, such as feature attribution methods (e.g.,
SHAP and LIME) and surrogate models, have further enhanced the interpretability of machine learning
processes [16, 17]. However, balancing technical complexity with user accessibility remains a persistent
challenge.

Trust in Al systems is closely linked to their ability to align with users’ cognitive models and contextual
needs. Studies show that personalized explanations tailored to users’ expertise and situational demands
significantly enhance perceived usefulness and acceptance [18, 19]. This is particularly relevant in
nursing contexts, where caregivers operate under significant time constraints and administrative
burdens. The effectiveness of XAI in such settings depends on its ability to provide explanations that
are concise, actionable, and seamlessly integrated into existing workflows. Research highlights that
caregivers often do not have the time to interpret lengthy, technical explanations, underscoring the
need for context-aware and task-relevant XAI approaches [20, 21]. Research highlights the role of
explainability not only in fostering trust but also in improving task efficiency and decision-making
accuracy [5, 6]. Transparent systems that effectively communicate the rationale behind Al-generated
recommendations empower caregivers to make informed decisions, ultimately leading to improved
care outcomes [7, 8].



Advancements in natural language processing (NLP) and smart living technologies have significantly
improved human-machine interaction, offering new opportunities to enhance care workflows. State-of-
the-art speech recognition models such as Whisper enable precise multilingual conversion of speech
into text and thus have the potential to support the diverse user groups in care environments [22].
Similarly, chatbots and Al-driven communication tools facilitate intuitive information retrieval and
task management, though challenges such as hallucination and domain-specific inaccuracies persist
[23, 24]. Efforts to integrate these technologies into comprehensive care systems have underscored the
importance of transparency and data protection. Privacy-preserving methods, such as homomorphic
encryption and federated learning, address critical concerns about data security while maintaining
system functionality [12, 11]. These approaches are essential for fostering user trust and ensuring
compliance with regulatory standards.

ExpliCareNEXT builds on this foundation by involving caregivers, technical experts, and other
stakeholders in the design process, to address both technical and human-centered challenges. Based on
the initial findings from our preliminary study [9, 10] and the requirements analysis carried out, we are
concentrating on designing XAI explanations that are concise, contextual and directly applicable to the
real decision-making processes of nursing staff. This approach ensures that the developed system is not
only technically innovative but also practical and aligned with the needs of elderly care environments.

3. Methodology

The project applies Rapid Contextual Design [25], a participatory approach that integrates human-
centered design principles. This method is tailored to develop a system specifically designed for
caregivers in formal home and institutional care. By emphasizing inclusivity, transparency, and ethical
considerations, the project unfolds across five interrelated phases, ensuring that the resulting Al system
is not only technologically advanced but also aligned with the practical needs and ethical concerns of
its end users, the domain experts.

The first phase of the project focused on capturing real-world requirements. Interviews with care-
givers from institutional care settings provided detailed insights into documentation workflows, task
prioritization, and daily challenges. Contextual inquiries [25] were conducted to capture contextual
nuances that are often difficult to articulate in interviews and two initial workshops examined usability
issues in Al-supported documentation and explored caregivers’ expectations regarding transparency in
automated recommendations. To further explore the mentioned documentation challenges, the existing
care documentation systems were examined, with a focus on user-friendliness and data structuring
[23, 26].

The project integrates multiple XAI methods to ensure transparency and interpretability. Following
established approaches for practical XAI implementation [27], Local Interpretable Model-agnostic
Explanations (LIME) [28] are used to provide localized explanations of Al-driven recommendations. Ad-
ditionally, SHapley Additive exPlanations (SHAP) offer a quantitative breakdown of feature importance,
helping caregivers understand the factors influencing automated decisions. Anchors [29] complement
these methods by generating stable, rule-based explanations tailored to recurring care scenarios [30].

Explainability remains central to the system’s development, with a focus on ensuring that Al-
generated recommendations are actionable and comprehensible. The project applies established expla-
nation approaches, such as “trace or line of reasoning,” *justification or support,” and “terminological
definitions,” to enhance transparency and usability [15, 14]. Adaptive learning mechanisms allow the
Al to refine its recommendations based on user feedback, ensuring continuous improvement in decision
support [11, 16].

At the same time, data privacy and security are key concerns, particularly given the sensitivity of
caregiving data. The system architecture adheres to the General Data Protection Regulation (GDPR)
and integrates privacy-preserving techniques, such as encryption and decentralized data processing,
to ensure compliance with legal and ethical standards [31, 6]. A privacy-first design approach was
adopted, enabling caregivers to retain control over their data while allowing Al-generated insights to
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Figure 1: Architecture of ExpliCareNEXT and the roles of the project partners. The diagram illustrates the
integration of Al, multimodal user interfaces, and digital twins to enhance nursing care. Partner contributions
are denoted by color-coded labels: inhaus GmbH (iHG), Niederrhein University of Applied Sciences (HSNR),
Ruhr University Bochum (RUB), Ruhr West University of Applied Sciences (HRW), and Anasoft Technology AG
(ANA).

support but not replace human decision-making.

The evaluation phase combines controlled lab-based testing with field studies in real-world nursing
care environments. Lab-based evaluations enable early usability testing, allowing researchers to identify
interface issues and refine Al explanations [11]. These evaluations will be complemented by field studies
that assess the system’s impact on workflow efficiency, caregiver satisfaction, and decision-making
support in practical settings [2, 4].

The iterative nature of our evaluation approach ensures that system refinements are continuously
informed by feedback from domain experts and users. The findings from the requirements analysis play
a crucial role in defining evaluation criteria, particularly regarding the acceptability and interpretabil-
ity of Al-generated recommendations. Further iterations of co-creation workshops will continue to
refine system usability, ultimately contributing to a model of explainable Al that is both practical and
trustworthy in safety-critical caregiving contexts.

4. First Insights and Future Directions

Findings from the initial requirements analysis and co-creation workshops with caregivers confirm
the necessity of Al-driven support in nursing care while also highlighting key challenges that must be
addressed to ensure meaningful integration into daily practice.

Interviews and observational studies have revealed that caregivers face persistent difficulties related
to documentation workload, language barriers, and skepticism toward automated decision-making.
The initial results of the requirements analysis confirm our findings from our preliminary study [9, 10]:
Caregivers experience significant burdens related to documentation requirements, which, instead of
streamlining their work, often increase administrative complexity. Many existing digital solutions lack
adequate usability, leading to frustration and inefficiencies. Furthermore, language barriers emerged as
a critical issue, particularly among caregivers working in temporary employment or those recruited



internationally. The inconsistent availability of multilingual interfaces contributes to misinterpretations,
increasing the risk of errors in care provision. Additionally, skepticism toward Al-supported decision-
making was observed, with caregivers expressing concerns about the reliability and interpretability of
automated recommendations. Participants highlighted the need for context-sensitive explanations that
align with their workflows, as well as mechanisms to verify and override Al-generated suggestions
when necessary.

Building on these insights, the project has refined its approach to integrating explainability into
caregiving workflows. LIME [28] and SHAP have been identified as promising techniques for generating
localized and interpretable explanations, yet initial user feedback suggests that statistical explanations
alone may not be sufficient. To enhance usability, the system incorporates contextualized rule-based
explanations through Anchors [29], which enable caregivers to understand recurring decision patterns
in a more intuitive way [30]. Furthermore, co-creation workshops have emphasized the importance of
aligning Al-generated recommendations with caregivers’ mental models and daily routines. As a result,
system adaptations now include structured task prioritization, a user feedback mechanism for refining
Al-generated suggestions, and a prototype for multimodal explanations that combine textual and visual
elements to improve accessibility across diverse caregiver groups.

The project’s ongoing technical advancements aim to bridge the gap between Al transparency
and practical applicability. Multilingual interfaces have been prioritized to address language barriers
identified during the initial analysis, ensuring that caregivers can interact with the system in their
preferred language without compromising understanding or usability. Additionally, privacy-preserving
mechanisms are continuously being refined to comply with ethical standards and data protection
regulations, safeguarding sensitive user data while maintaining system functionality [31].

As the project progresses, upcoming evaluations will focus on validating these adaptations through
further iterative testing. Field studies will examine how the system integrates into real-world caregiving
environments, assessing its impact on workflow efficiency, decision-making processes, and overall
caregiver satisfaction [2, 4]. Furthermore, research efforts will explore the scalability of the system to
different caregiving contexts. In parallel, ethical considerations remain a central concern, with ongoing
refinements in privacy protection and bias mitigation to ensure equitable Al-driven decision support.

5. Discussion

By aligning technical innovation with the practical needs of caregivers, ExpliCareNEXT contributes
to the evolving discourse on human-centered Al, particularly in the context of trust and transparency
(6, 7]. The integration of XAl into nursing care aims to support decision-making while maintaining
transparency and usability. However, initial feedback from domain experts suggests that the way
explanations are presented plays a crucial role in whether Al-generated recommendations are trusted or
dismissed. While existing research emphasizes the importance of explainability for Al adoption [6, 7],
our findings indicate that standard techniques such as feature attribution alone do not meet the needs
of caregivers, who require more contextualized, rule-based explanations. This supports previous work
showing that the success of XAI depends on aligning system-generated outputs with user expectations
and domain knowledge [32].

Despite its theoretical advantages, explainability alone does not guarantee Al acceptance in safety-
critical domains such as care. Trust in Al recommendations remains contingent on additional factors,
including perceived accuracy, adaptability to individual workflows, and seamless integration into
existing processes.

The use of participatory methods in Al system design has been advocated, yet their application
in XAI development for caregiving remains limited. Our experience highlights a key challenge: the
translation of participatory insights into technically viable, scalable Al explanations. While co-creation
workshops allow caregivers to articulate their needs, defining a structured pathway to integrate these
insights into AI model development requires additional methodological considerations.

A recurring issue in our process is the divergence between caregivers’ conceptual models and the



way Al systems generate explanations. While caregivers expect deterministic, scenario-based reasoning,
Al explanations are often probabilistic, requiring additional interpretation. Similar findings have been
reported in research on human-Al interaction, where the effectiveness of XAl is contingent on matching
explanation formats to users’ cognitive models [33]. This raises the question of whether domain-specific
explanation strategies need to be formalized to bridge this conceptual gap.

Language accessibility has emerged as a more significant barrier than initially anticipated. Our
findings suggest that language barriers extend beyond system interaction. Caregivers who are not fluent
in the system’s primary language may struggle to critically assess Al-generated recommendations,
potentially leading to blind reliance or rejection of the technology. This raises important ethical
considerations. If explainability is not tailored to different backgrounds, it risks reinforcing existing
power asymmetries in care, as workers with limited technical or language skills may have less influence
on decision-making. Future research needs to explore adaptive explanatory models to ensure that
transparency mechanisms are effective for diverse user groups.

The insights gained from ExpliCareNEXT contribute to the broader discourse on XAl in safety-
critical applications. Our findings align with existing work emphasizing that explainability must go
beyond algorithmic transparency and instead be designed to enhance users’ ability to act upon Al-
generated recommendations [34]. A major open question remains: How can Al-generated explanations
be evaluated for effectiveness beyond subjective user trust? While many studies focus on perceived
trustworthiness, fewer explore the impact of explainability on actual decision-making accuracy and
efficiency. This presents an opportunity for future work to develop evaluation metrics that link XAI
effectiveness to measurable improvements in professional workflows.

Future work also needs to address the long-term impact of Al explanations on caregiver behavior and
decision-making. In addition, scalability remains a critical issue: the methods and findings developed
in this project need to be adapted to larger, more diverse care situations in order to assess their
generalizability. The principles and methods developed in ExpliCareNEXT could also be adapted
for cross-domain applications in other safety-critical areas, such as medical diagnostics or industrial
automation.

6. Conclusion and Outlook

The ExpliCareNEXT project presents an approach to leveraging explainable AI (XAI) to address the
increasing demands of formal home-based and institutional nursing care. By integrating participatory
design methods and advanced Al technologies, the project highlights the importance of human-centered
innovation in safety-critical domains. However, findings also emphasize challenges in translating user
expectations into technically viable and scalable XAI solutions.

A key contribution of ExpliCareNEXT lies in the integration of context-aware explainability, ensuring
that Al-generated recommendations remain actionable, transparent, and adaptable to the dynamic
needs of caregiving tasks. The human-centered approach, grounded in Rapid Contextual Design [25],
demonstrates how participatory methods such as contextual inquiry and work modeling can align
technical development with real-world user needs. Initial results have highlighted pain points in current
care workflows, particularly in relation to the usability of existing digital tools and the need for clear,
language- and context-adaptive Al explanations.

In addition, the project focuses on ethical Al practices, including privacy-preserving data handling,
informed consent and inclusive design. By ensuring that Al is used responsibly and effectively, this
approach can improve the care of older people and complement the human aspects of care. These
papers not only address the domain specific challenges, but also offer transferable insights for the
development of Al systems in other challenging environments.

In the next project step, evaluation under real-life conditions will be crucial to validate the system’s
impact on caregivers’ workflows, satisfaction and overall quality of care through field deployment and
impact assessment. The next phases will also focus on refining explanatory strategies, especially in
the context of Al-supported decision-making in care environments. Initial results indicate that nurses



prefer explanations that provide rule-based, scenario-specific reasoning rather than abstract attributions
of features.

The insights gained from ExpliCareNEXT highlight the importance of human-centered XAI in
promoting trust, usability and impact in the real world. Our results show that the acceptance of Al
in elderly care is closely related to the ability of caregivers to understand, interpret and modify the
explanations and recommendations generated by the system. This underscores the need for explanatory
mechanisms that prioritize actionable insights over purely algorithmic transparency.

As the field of XAI continues to evolve, ExpliCareNEXT serves as a case study for bridging the gap
between technical potential and societal needs. The approach of ExpliCareNEXT is an example of how
interdisciplinary collaboration and participatory methods can drive the development of Al systems that
are not only technologically advanced, but also very close to the needs of the people they serve.
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