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Abstract
Nursing professionals are critical to healthcare system functioning but face demanding working conditions characterized by high physical and emotional strain, severe staff shortages, and elevated rates of sickness absence. Artificial intelligence (AI) is increasingly discussed as a transformative technology that could provide support and relief in healthcare professions as in other areas. However, empirical evidence on its actual adoption and impact on working conditions on nursing professionals remains limited. 
To address this topic, we draw on data from the 2024 German survey on digitalization and change in employment (DiWaBe 2.0) including approximately 9800 respondents, with a nursing subsample of 165 respondents. Analyses included descriptive comparisons between nursing professionals and other professions, as well as regression models examining relationships between AI use and work characteristics, such as work intensity, decision latitude and social support, within the nursing subsample, controlling for demographic factors. 
Nursing professionals reported substantially lower AI adoption compared to other professions. When nurses did use AI, applications focused primarily on text processing and diagnostic functions, though usage intensity remained notably lower across all categories. Most AI tools used by nurses were employee-initiated rather than organizationally implemented. Nurses also reported lower perceived benefits from AI. Regression analyses showed positive associations between AI use and both decision latitude facets, which remained significant even after controlling for demographic variables. However, these associations became non-significant when accounting for organizational clustering, suggesting that workplace-level factors may drive the observed relationships more than individual AI use. No associations were found between AI use and work intensity or workplace social support.
This study provides empirical evidence on AI adoption across diverse nursing contexts and use cases, moving beyond isolated implementation studies. The findings hint towards a gap between AI's theoretical potential and its current impact on nursing work quality as well as the importance of technology implementation that incorporates human-centred design principles that preserve professional autonomy and decision-making authority.
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Introduction
German Health Care System: Context for Nursing and Technological Change
Artificial intelligence (AI) lacks a single, universally accepted definition, but it is commonly described as technology capable of generating outputs such as forecasts, suggestions, or decisions that influence physical or digital contexts. These systems are typically built on models or algorithms developed from data using methods like machine learning or rule-based approaches. While operating within predefined objectives, AI systems also have the capacity to adapt and learn independently from their surroundings (EU, 2024; OECD, 2019). To assess the opportunities and risks of AI in nursing, it is essential to take the institutional and workforce context of the German healthcare system into account. 
German Healthcare System
Germany has one of the largest healthcare sectors worldwide that is organized around the principle of universal access through social health insurance. In 2023, about 89 percent of the population was covered by statutory health insurance, while the rest held private insurance (Destatis, 2025a). Healthcare costs are shared between employers and employees. Sickness funds negotiate reimbursement rates and, in doing so, influence the financial incentives for providers. This structure guarantees broad access to care, but it also generates cost pressures that shape staffing levels and affect the adoption of new technologies, including AI (Commonwealth Health Found, 2020). 
Germany is also a high spender on health. In 2022, 12.6 percent of GDP was devoted to health expenditure, which is the highest share among EU-27 countries and well above the OECD average (Destatis, 2025b). This underlines both the importance of the healthcare sector for the German economy and the expectation that investments must yield measurable improvements in efficiency and quality.
Healthcare provision is pluralistic and run by public and private organizations, as well as religious charities. Outpatient services are delivered by independent physicians and community-based providers, while long-term care has been supported by mandatory long-term care insurance since 1995. Long-term care is increasingly important since the number of people requiring care nearly doubled in the last decade, from 2.6 million in 2013 to 5.7 million in 2023 (Destatis, 2025c). The majority of them are cared for at home (86 percent), with more than half depending solely on family members. This often puts a heavy burden on working relatives, who have to balance their jobs with caregiving duties (Wendsche, 2024).
German Nursing Workforce
Nursing is a central profession within this system, with approximately 1.7 million employees (Bundesagentur für Arbeit, 2025). In 2024, the majority of nurses, accounting for about two-fifths, were employed in hospitals. In addition, 30 per cent worked in long-term care settings, whereas approximately 17 per cent are engaged in community-based/home care. This workforce is predominantly female (>80 per cent) and includes an increasing number of workers born abroad (up to 18 per cent). Despite steady growth, the profession faces severe shortages. On average, 31,000 vacancies for nurses were unfilled in 2024, most of them requiring qualified staff. Yet qualification mismatches persist. More specifically, for every 100 vacancies there are 55 registered nurses (higher qualification) compared to 483 nursing assistants (lower qualification).
From a structural perspective, Germany has a well-developed healthcare infrastructure (OECD, 2023). In 2023, there were about 5.6 hospital beds per 1,000 inhabitants, compared with fewer than five in many OECD countries (Destatis, 2025d). Nurse density is also relatively high with about 12 nurses per 1,000 inhabitants (European Union: 8.5 nurses). However, nurse-to-bed ratios are one of the lowest across the European countries (0.88; rank 16 from 20 European countries according to 2019 OECD data1).
Demographic change intensifies these challenges (Wendsche, 2024 for a review of literature). More than 40 percent of professional nurses are aged over 50, and about one-fifth (21.9 per cent) of all current working nurses will retire in the next ten years (Deutscher Pflegerat, 2024). High turnover along with health-related exits and early retirements adds further pressure on staff retention. Nurses are among the occupations with the highest sickness absence in Germany, averaging nearly 29 sick days per year (Techniker Krankenkasse, 2025). Mental health problems, musculoskeletal disorders, and exhaustion symptoms are highly prevalent (Meyer et al., 2022). 
These workforce challenges are taking place amid rising demands and limited resources, making the efficient organization of care more important than ever (Augurzky & Kolodziej, 2018). Policy changes, like the introduction of mandatory tariff-based pay in 2022, have improved wages, but higher pay alone has not solved staffing shortages. Studies show that factors such as working conditions, opportunities for professional development, and organizational support are even more important for attracting staff than financial incentives (Chapman et al., 2005; Uggerslev et al., 2012).
In this environment, technological innovation, including AI, is increasingly considered as a potential means of easing workloads, reducing administrative burden, and improving quality of care. Examples range from automated documentation systems to decision-support tools. Yet, as reviews suggest, implementation can also create unintended stressors, such as information overload or reduced autonomy (Schlicht et al., 2025a).
Aims and Scope
The present project investigates the impacts of digital technologies and particularly artificial intelligence (AI) on the working conditions of nursing professionals in Germany. The integration of AI in healthcare has been expanding across many countries due to technological advances and structural challenges in the sector, e.g., staffing shortages and financial pressure. While international studies suggest that the overall exposure of nursing tasks to AI may still be limited, substantial investments in AI integration signal a shift in how healthcare organizations envision the future of work. Against this background, it is critical to generate systematic, empirical insights into how AI is currently used in nursing practice, how it influences job design and working conditions, and what implications it carries for the health and wellbeing of the nursing workforce.
This research report responds to the mandate of the International Labour Organization (ILO), which has called for research on the challenges and opportunities associated with the introduction of digital technologies and AI in the care economy. Specifically, the project aims to analyse the spread of technology, especially AI, and the association between AI usage and working conditions among nursing professionals in Germany by relying on data from the 2024 survey on digitalization and change in employment (DiWaBe 2.0). This representative dataset allows for an in-depth assessment of the extent to which AI has already entered nursing practice and how it shapes the experiences of those delivering care.
The scope of the project is twofold. First, it focuses on identifying the types of technologies and AI tools that have been developed and, at least to some extent, are already used by nursing professionals. This includes the use of specific AI applications in the work context, such as the automated processing of text, spoken language, or images and videos, as well as the creation or analysis of visual content. Additional aspects of AI included the respondents' assessment of how the use of AI affects the quantity and quality of their work results. Second, it examines how the use of such technologies relates to core aspects of job quality and professional practice. In particular, the study addresses differences in AI adoption by demographic and professional characteristics (e.g., age, qualification), associations with workload and work organization, and potential impacts on job control, decision latitude, and perceived health. By doing so, the project sheds light on both potential opportunities, such as the relief of repetitive administrative tasks, and possible risks, such as increased work intensity or reduced autonomy.
Importantly, it also acknowledges that AI adoption can occur not only through top-down organizational decisions but also through bottom-up initiatives by employees, reflecting diverse paths of technological integration in practice. Methodologically, the project uses a specific nursing subsample from the DiWaBe 2.0 dataset (see Chapter 2.1; Arntz et al., 2025). Our analyses combine descriptive statistics, comparative analyses between AI users and non-users, and, where applicable, qualitative content analyses of open responses. This mixed-methods approach ensures both breadth and depth in capturing the perspectives of nursing professionals.
The contribution of this research lies in advancing empirical knowledge about the current state and consequences of technology and AI adoption in nursing. It will provide evidence-based insights to inform human-centred approaches to the design and regulation of care work in an era of digital transformation. More broadly, the project aims to contribute to international debates on how to safeguard job quality, protect workers’ health, and ensure sustainable care provision in the face of rapid technological change.
Against this background, the following chapter turns to the nursing profession itself. It examines the relevance and special characteristics of nursing work, synthesizes the current state of AI applications, and discusses the psychosocial opportunities and risks of AI adoption. This step builds directly on the systemic context outlined here: a healthcare system under demographic and financial pressure, and a nursing workforce simultaneously indispensable, overstretched, and at the center of debates on the future of work in healthcare.
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Opportunities and Risks of AI Use in the Workplace 
Relevance and Special Characteristics of the Nursing Profession
Nursing as a Critical Healthcare Profession
Nursing is widely acknowledged as a cornerstone of modern healthcare. Nurses play a vital role not only in treating acute and chronic conditions but also in prevention, rehabilitation, and palliative care. Their work is particularly crucial in the context of Germany’s demographic shift. Not only is population ageing leading to higher demand for home and long-term care, but the nursing workforce itself is getting older, highlighting the need for age-adaptive work environments and strategies that support nurses across the occupational life span (Zacher & Schmitt, 2016).
The importance of nurses is further underscored by persistent workforce shortages and challenges in retaining staff. This threatens both the quality of patient care and the overall resilience of the healthcare system. Research shows that nurses experience higher rates of sickness absence and turnover than many other professions, with serious implications for patient outcomes and organizational stability (Wendsche, 2024). In fact, a representative study in Germany revealed that 44 per cent of nurses report symptoms of emotional exhaustion – a key aspect of burnout – which strongly predicts increased sick leave and intentions to leave the profession (Petersen, Wendsche, & Melzer, 2023).
Distinctive Features of Nursing Work
According to the American Nurses Association (ANA, 2015), nursing encompasses a wide range of tasks essential for patient care and safety. Core responsibilities include monitoring vital signs, administering medications, assisting with daily activities such as hygiene and mobility, and providing emotional support to patients and their families. Nurses also coordinate care, educate patients about health management, and ensure accurate clinical documentation. These responsibilities demand not only technical expertise but also compassion, strong communication skills, and the ability to respond quickly to changing patient conditions. The newer International Council of Nurses definition (White et al., 2025) expands the ANA’s 2015 task-focused view by positioning nursing as a profession that upholds everyone’s right to the highest attainable standard of health through culturally safe, people-centred care. It emphasizes the nurses’ role in promoting health, ensuring fair access to care, and supporting safe and sustainable environments. Beyond clinical duties, the definition highlights nurses’ responsibilities in leadership, management, education, research, advocacy and policy shaping. It also stresses that nursing is grounded in a unique combination of scientific knowledge, ethical standards and therapeutic relationships. Overall, this definition reframes nursing as both a clinical and societal force that influences health systems and population health.
What distinguishes nursing from many other professions is the unique combination of technical competence, sustained physical effort, multitasking demands, and emotional labor, all while navigating complex organizational rules and legal requirements. Nurses must continuously integrate biomedical knowledge, clinical procedures, and psychosocial support to address patient needs. The profession is marked by high physical demands, intense psychosocial stressors, and complex regulatory requirements, which together contribute to elevated health risks.
Physical and Psychological Demands. Nursing requires sustained physical effort. Data from the BIBB/BAuA Employment Survey (Lück & Melzer, 2021) demonstrate that both hospital and geriatric nurses are substantially more exposed to physical stressors than employees in other professions. For example, 75 per cent of geriatric nurses frequently lift and carry heavy loads, compared to only 21 per cent in the general workforce. Similarly, 51 per cent report working in forced postures such as bending or kneeling, far exceeding the average of 16 per cent. Standing for prolonged periods is another defining feature, occurring among nearly nine out of ten hospital nurses. These demands stem from the constant need to mobilize patients – often under time pressure and with insufficient technical assistance – and are positively related to musculoskeletal complaints, which affect more than half of nurses but only one-third of employees in other professions.
Psychological demands are equally pronounced. Nurses frequently face simultaneous task management, frequent interruptions, and time and performance pressure. In hospitals, 75 per cent report multitasking, while 67 per cent report high time pressure and 65 per cent frequent interruptions, compared to significantly lower levels in other occupations. Approximately 37 per cent of hospital nurses report working at the very limits of their capacity, more than double the prevalence in the general workforce (15 per cent). Emotional demands are also substantial. Around 40 per cent of geriatric nurses report emotionally stressful situations, nearly four times the rate in other jobs. These stressors accumulate and manifest in adverse health outcomes. Over 60 per cent of nurses report three or more psychosomatic complaints, compared to 39 per cent of employees in other occupations.
Emotional and Relational Demands. Another feature of nursing is its reliance on interpersonal interactions. Nurses provide not only medical treatment but also emotional support, often in contexts of suffering, chronic illness, or end-of-life care. Such emotional labor can be rewarding but also draining. Emotional demands – such as feeling unable to provide sufficient care or being exposed to emotionally taxing situations – are a predictor of exhaustion and burnout (Petersen et al., 2025). Emotional dissonance, the pressure to display empathy even when under stressful situations, intensifies these risks.
Other analyses show how these demands intersect with organizational conditions. Petersen et al. (2023) found that emotional exhaustion is widespread across German nursing settings but especially prevalent in nursing homes, where low team cooperation emerged as a major risk factor. In contrast, hospital nurses are particularly affected by performance pressure and frequent interruptions. Home-care nurses face additional risks of isolation, role conflicts, and exposure to violence or harassment while working in patients’ private households (Petersen et al., 2025). These findings highlight that while emotional demands are universal in nursing, their intensity and consequences vary across care environments.
Regulatory Framework and Work Organization. Nursing is also distinctive because it is highly regulated. In Germany, the Care Professions Act, introduced in 2020, modernized training and education by creating a generalist qualification that integrates geriatric, pediatric, and hospital nursing (Bundesministerium für Gesundheit, 2020). This reform reflects the increasing complexity of nursing tasks, requiring broad competencies that span technical knowledge, patient safety, ethical decision-making, and interprofessional collaboration. Regulatory requirements also extend to strict hygiene standards, extensive documentation, and compliance with standardized care protocols. While essential for quality assurance, these obligations significantly increase administrative workload and contribute to time pressure (Petersen et al., 2025).
Working time organization with 24/7-scheduling is another defining feature. Nursing care is required around the clock, making shift work, night duty, and weekend assignments standard. Such irregular schedules are associated with circadian disruption, sleep disturbances, and work–life conflicts. Petersen et al. (2023) identified weekend work as a significant risk factor for emotional exhaustion across all care settings. Chronic understaffing exacerbates these pressures by reducing recovery opportunities between shifts and increasing work intensity. Nurses frequently report working at the “limit of efficiency”, a major predictor of emotional exhaustion that holds across different care settings (Petersen et al., 2023).
Forms of Nursing Practice
Nursing in Germany spans a wide range of practice environments, each with distinct demands and implications for work design (Lück & Melzer, 2021; Petersen et al., 2023, 2025).
	Inpatient Care (Hospitals and Acute Care). Hospitals, rehabilitation centers, and specialized clinics employ the majority of nurses. Working in these technology-driven environments demands not only skill with complex medical devices and digital systems but also the ability to make quick, critical decisions under pressure. Acute care settings, in particular, are fast-paced and often unpredictable, with frequent emergencies, constant interruptions, and tight deadlines. Nurses in these contexts regularly work at the edge of their capacity, highlighting just how intense and demanding this work can be.

	Long-Term and Elderly Care. Geriatric nursing is deeply influenced by demographic pressures and often involves caring for residents with chronic illnesses, multiple health conditions, and dementia. Persistent staff shortages amplify the already heavy physical demands – such as patient transfers – as well as the emotional strain. In this setting, strong team cooperation is especially important, and research shows that poor teamwork is a key predictor of emotional exhaustion among nursing home staff (Petersen et al., 2023).

	Outpatient and Community Care. Home-care nursing supports patients in their own homes, focusing on managing chronic illnesses, providing preventive care, and offering end-of-life support. These roles require a high degree of autonomy, excellent organizational skills, and the ability to balance medical and social needs – all under significant time pressure and often while working alone. Job resources such as accessible supervisors, control over scheduling, and continuity in patient care are vital for mitigating stress and maintaining health. Community-based nursing also highlights the importance of integrating professional care with informal support from family and friends (Petersen et al., 2025).


Current data show that about 40  per cent of nursing staff in Germany work in hospitals (719.000), 30  per cent in long-term and elderly care (520.000), and 17  per cent (297.000) in outpatient and community care (Bundesagentur für Arbeit, 2025). In hospitals, 87 per cent of staff are highly qualified expert or registered nurses, who also accounted for most of the employment growth over the past decade. In long-term care and outpatient settings, assistant-level roles are more prevalent (50 per cent and 41 per cent), driving the majority of staff increases. Overall, the distribution reflects both the intensity and skill requirements of each setting. Hospitals demand the highest proportion of specialists, whereas elderly and home care rely more on supportive roles.
Together, these diverse settings illustrate not only the variety within the nursing profession but also its central role in ensuring high quality of care. They also underscore why implementation of digital technologies, including AI, must be carefully planned and evaluated since solutions that increase efficiency in hospitals may not fit the specific demands of home care.
Conclusion
The nursing profession is highly skilled, physically and mentally demanding, and indispensable to the functioning of the healthcare system. It combines technical expertise, relational care, and strict regulatory compliance under challenging organizational conditions such as staff shortages, irregular working hours, and chronic understaffing. Compared to most other professions, nurses face substantially higher rates of physical strain, cognitive load, and emotional demands, which contribute to elevated levels of musculoskeletal complaints, psychosomatic symptoms, and emotional exhaustion. Evidence from German surveys and studies shows that these stressors are not uniform but vary across care settings.
With demographic pressures, skill shortages, and rising care needs, nursing is critical to healthcare delivery but also highly vulnerable to unhealthy working conditions. This interplay of high physical, emotional, and quantitative demands make nursing both a promising and a challenging field for technological and organizational innovations aimed at improving work design and sustaining workforce health. These specific occupational characteristics form the essential backdrop against which the opportunities and risks of digitalization and AI adoption in nursing must be assessed. On the one hand, digital tools and AI-driven applications may offer relief by reducing administrative burdens (e.g., automated documentation), supporting clinical decision-making, or facilitating coordination. On the other hand, poorly implemented technologies risk exacerbating existing stressors by increasing cognitive load, undermining autonomy – a central job resource – or creating new forms of pressure.
Against this backdrop, the next chapter (1.2) turns to current technology and AI application scenarios in nursing. It provides an overview of existing innovations, synthesizes research evidence on their effects on nurses work and quality of care, and discusses both the opportunities and challenges of their adoption. This transition from the structural and occupational characteristics of nursing to the technological landscape allows for a systematic analysis of how AI might reshape the future of nursing practice.
New Technology and AI Application Scenarios in Nursing
Artificial Intelligence (AI) is increasingly embedded in nursing care and offers potential across clinical, administrative, and organizational domains. Recent reviews highlight a wide range of applications – from predictive analytics and diagnostic support to workforce planning and care coordination – that enhance both patient outcomes and the working conditions of nurses (Dailah et al., 2024; Ruksakulpiwat et al., 2025; Ventura-Silva et al., 2024; see Table 1).
According to Dailah et al. (2024) and Rony et al. (2025) these technologies can reinforce the humanistic core of nursing by reducing cognitive burden, improving decision-making, and enabling more personalized care. They further potentially strengthen patient safety through accurate documentation and medication management, enhance communication and collaboration via telehealth and digital care coordination, and support efficiency by automating routine tasks and providing rapid access to clinical guidelines. Real-time data and decision support systems improve evidence-based care and emergency responsiveness, while patient education tools and remote monitoring foster engagement and self-care. Finally, digital solutions contribute to administrative efficiency by streamlining scheduling, staffing, and billing processes, thereby freeing resources for direct patient care.
Table 1. AI Applications in Nursing (see Dailah et al., 2024; Ruksakulpiwat et al., 2025; Ventura-Silva et al., 2024).
	Domain
	Application
	Examples
	Impact on Nursing

	Patient Risk Identification
	Predictive analytics to flag high-risk patients
	ML models analyze EHR data to identify older patients with comorbidities likely to be readmitted; integrated into triage dashboards
	Nurses use predictions for prioritization, contribute contextual data (e.g., psychosocial factors) to refine models

	Health Assessment
	AI-assisted diagnostic and monitoring tools
	Deep learning for skin lesion analysis; real-time monitoring for sepsis/respiratory failure
	Nurses validate AI outputs, receive alerts, and intervene earlier; reduces manual chart review burden

	Patient Classification
	Unsupervised learning for acuity grouping
	ICU patients clustered by clinical trajectory and workload; linked to staffing software
	Helps nurses distinguish intensive vs. routine care needs; informs staffing ratios

	Research and Development
	AI for chronic disease management & simulation
	Wearables + AI track stroke recovery (mobility, pain, adherence); simulate interventions and outcomes
	Nurses co-develop tools, personalize care plans, and apply evidence-based insights

	Care Delivery & Medical Records
	Automated documentation and predictive support
	Voice recognition & NLP for auto-charting; predictive analytics for medication reconciliation and discharge
	Saves documentation time, reduces errors, supports safe discharge planning

	Nursing Care Plan Development
	AI-supported draft care plans
	LLMs (e.g., ChatGPT) generate draft mental health care plans; wearables provide real-time recovery data
	Nurses validate/individualize care plans, adjust interventions dynamically

	Patient Engagement & Communication
	Patient Engagement & Communication
	Chatbots provide mental health support
	Reduces nurse workload, supports patient self-management

	Workforce & Resource Management
	Forecasting workload and optimizing staffing
	AI analyzes acuity, staffing, historical trends to recommend adjustments
	Reduces fatigue, improves continuity, supports strategic workforce planning


Note. EHR = electronic health records, ICU = intensive care unit, NLP = natural language processing, LLM = large language model.
To our knowledge, there is no representative national study on the actual use of artificial intelligence (AI) in German nursing. However, a recent cross-sectional survey with a convenience sample of Bavarian nurses (40 per cent inpatient long-term care, 16 per cent outpatient care, 19 per cent hospital care, 26 per cent other setting) provides valuable insights into nurses’ perceptions, experiences, and knowledge regarding AI (Sommer et al., 2024). In this study only 25 per cent of respondents considered themselves knowledgeable about AI, with many associating it primarily with computers, programming, and decision-making tools. Despite limited expertise, a majority viewed AI as a promising opportunity for healthcare improvement. When asked about potential applications, nurses most frequently reported patient monitoring (56 per cent), route planning (48 per cent), nursing documentation (43 per cent), patient care prediction such as fall detection (39 per cent), support in making nursing diagnoses (32 per cent), and wound management (22 per cent). These findings highlight both the growing awareness of AI’s potential and the need for education to support AI integration into nursing practice.
Many reviews of AI use in nursing have focused on process and patient outcomes (see Rony et al., 2025). However, from an occupational health and safety perspective, it is also important to consider the effects of AI implementation on nurses’ work design and work organization, their occupational health, and related ethical challenges.
OSH-related Risks and Opportunities of AI Use in Nursing
Building on a broader umbrella review of digital technologies in nursing (Schlicht et al., 2025a), Schlicht et al. (2025b) performed an overarching synthesis of 59 systematic reviews specifically examining AI and its effects on nurses’ work, health, and safety. This makes it one of the most comprehensive secondary analyses in the field to date. The technologies covered included AI‑driven decision support systems for medication management, early warning systems and diagnostic assistance, predictive models (e.g., for fall prevention, pressure ulcer risk, and deterioration detection), automated pain recognition using facial analysis, socially assistive robots for patient interaction and mobility support, and AI‑enabled telehealth platforms for remote monitoring and consultation. 
These reviews span multiple care settings with 29 per cent of them focusing on short-term acute care, and 24 per cent of them on institutional long-term care, and only one review addressing ambulatory long-term care. Seven could not be assigned to a setting based on available information. The most frequently examined research questions address economic outcomes, nurses’ technology experiences, changes in work routines, and safety and health outcomes for care recipients. In contrast, only a few reviews explored AI implementation processes, or nurses’ own safety, health, or participation in technology development.
Ambivalent Effects on Task Performance and Workflow
Findings on work-related outcomes show a mixed pattern. Reviews predominantly report positive effects for the execution of nursing tasks, information management, and potential time savings. AI-assisted technologies can reduce deviations from protocols, support routine tasks, and improve documentation quality. However, evidence on workload and workflows is inconsistent. Some reviews note reductions in time pressure, while others find increases. Alarms and continuous monitoring systems designed to notify staff of deteriorations are often experienced as disruptions rather than as workflow improvements. Overall, AI can facilitate task performance and standardization, but it may also introduce new workflow interruptions and intensify work demands. 
AI Can Both Enable and Constrain Job Control
Notably, other important job characteristics – such as social relationships or job control and autonomy – have received little attention so far, with Schlicht et al. (2025a) as an exception, showing that telecare systems can enhance nurses’ autonomy. According to Parker and Grote (2022), AI systems can enhance autonomy by decentralizing decision-making, distributing information more widely, and supporting localized problem-solving. For example, machine learning tools can provide data-driven insights that help workers make informed decisions at the point of care. However, these technologies can also undermine autonomy when decision-making becomes automated, leaving workers "out of the loop" or subject to algorithmic management that dictates when, how, and where tasks are performed. The authors emphasize that the impact of AI on autonomy is not deterministic. It depends on factors such as technology design, organizational strategy, and whether human-centred work design principles are addressed during implementation. Thus, thoughtful work design is critical to ensure that AI augments rather than erodes professional control. In support of this view, Giering and Kirchner (2025) used data from the German Socioeconomic Panel 2020 and provide one of the first representative empirical analyses of AI use and job autonomy in Germany. Results revealed a complex relationship that needs considering the specific technologies. While 38 per cent of workers reported using AI-based systems, the study found a positive relationship between AI use and job autonomy that however disappeared when specific technology use was considered. This supports that the relationship between AI use and job control/autonomy is mediated by the broader digital infrastructure of the workplace. Workers in environments equipped with advanced digital technologies – such as PCs, laptops, smartphones or software that send/receive messages – were more likely to report higher job autonomy. Conversely, when AI was embedded in robots or ERP systems (i.e., software that specify the times, places, resources of work) job autonomy tended to be reduced. The authors conclude that AI’s impact on job autonomy cannot be isolated from the technological context in which it operates. Although nurses are included in the sample, no profession-specific analyses were conducted. This highlights the need for more targeted research in the nursing sector.
Regarding nurse-related outcomes in Schlicht et al.’s (2025) synthesis, eleven reviews reported associations across four domains. The largest body of findings relates to work-related attitudes and professional competence, which are mostly positive, including greater job satisfaction, improved relationships with care recipients, and more learning opportunities in daily work. For occupational safety and health, evidence is sparse but consequential. Three reviews address this directly, with two describing negative impacts such as experiences of stressful interruptions, hygiene concerns, or injury risks, and one reporting a positive effect in the form of reduced physical exposure (reduced radiation dose) attributable to the technology’s use. This imbalance in empirical evidence is notable for occupational health and safety, where robust assessment of psychosocial and physical risks is central.
Implementation Context as Decisive Factor
Implementation context repeatedly emerges as the linking element between benefit and burden of AI in nursing. The reviews point to better outcomes where nurses are involved early in technology selection, where training is provided, where a digitization strategy aligns technology with work processes, and where the organizational culture is open to learning. By contrast, when technology is poorly integrated into workflows, staff lack time or training, or ethical challenges are overlooked, nurses face increased stress and reduced professional autonomy. From an occupational health and safety perspective, this underscores the need to ground AI introduction in mandatory psychosocial risk assessment, preserve nursing tasks that support competence development, and in some cases decide against deploying a technology when it cannot be aligned with safe, dignified, and person-centred care.
In sum, Schlicht et al.’s (2025b) synthesis supports three takeaways. First, AI-assisted technologies can improve task execution, information management, and documentation, but they can also increase workload and disrupt workflows, especially via alarm and surveillance systems. Second, research on nurses’ health and safety remains scarce and inconclusive, but suggests that technology can bring both challenges and benefits. Third, ethical implications are important and ambivalent. Autonomy can be strengthened but privacy risks, potential isolation, and equity concerns require explicit management. In practice, it is essential to pair any AI implementation into work systems with structured risk assessments, early and ongoing staff involvement, specific training activities, and a deliberate ethical reflection process that safeguards both the dignity of care recipients and the professional agency of nurses.
AI Implementation: Facilitators and Barriers 
Current knowledge about the implementation and spread of digital technologies, including AI, in German nursing is still limited and appears to vary by care setting (Seibert et al., 2020). This makes it especially important to identify potential facilitators and barriers to effective AI adoption. Walzer et al. (2025) addressed this question in an umbrella review, synthesizing evidence across studies. Their findings echo many of the organizational and cultural factors highlighted by Schlicht et al. (2025b), but they frame them specifically as determinants of successful or unsuccessful implementation. 
Among the key facilitators are the early and meaningful involvement of nursing staff in selecting and designing technologies, comprehensive and ongoing training to enhance digital literacy, and the seamless integration of AI tools into existing workflows to prevent duplication or disruption. Strong leadership commitment, clear organizational digital strategies, and visible clinical benefits were also identified as crucial for fostering acceptance among nursing staff.
Conversely, Walzer et al. (2025) highlight barriers such as poor usability, excessive or irrelevant alerts, and non‑intuitive interfaces that frustrate users and reduce efficiency. Workflow disruptions, additional documentation burdens, and unreliable technical infrastructure further impede adoption. Ethical and trust‑related barriers – particularly concerns over data privacy, algorithmic opacity, and bias – mirror those identified by Schlicht et al. (2025b). This underscores their importance to both occupational health and patient safety. Cultural resistance continues to pose a significant challenge, especially when nurses perceive AI as undermining their autonomy or the close, human connections central to their work.
Importantly, the authors stress that facilitators and barriers are not static. They are shaped by the interplay between technology design, organizational readiness, and the broader care context. Successful implementation is most likely when AI deployment is embedded in a participatory process that addresses technical, organizational, and ethical dimensions in parallel. This convergence of evidence from both umbrella reviews suggests that the path to realizing AI’s potential in nursing lies not only in proving its effectiveness, but in creating the organizational and ethical conditions that allow it to be used safely, sustainably, and in ways that enhance rather than erode the quality of both care and work. 
Research Gap and Study Rationale
In sum, AI in nursing holds considerable chances for supporting human-centered work design. Both theoretical models (Parker & Grote, 2022) and empirical studies (Schlicht et al., 2025b) suggest that AI can ease but also intensify psychosocial work characteristics, with work intensity and job control/autonomy being particularly important. 
While the literature review reveals both opportunities and risks associated with the implementation of AI in nursing practice, substantial gaps remain regarding the actual prevalence and impact of these technologies in clinical settings. Despite growing scholarly attention to the potential implications of AI for nursing work, empirical evidence on the current diffusion of AI-based technologies among nurses and their concrete effects on working conditions remains limited. This study therefore addresses two central research questions: First, to what extent are AI technologies currently being utilized in nursing practice? Second, what observable effects does AI implementation have on specific dimensions of working conditions, particularly nurses' scope of action (decision latitude) and work intensity? By examining these questions through a survey of nursing professionals, this research aims to move beyond isolated case studies and specific technologies to provide empirical insights into the broader patterns and consequences of AI adoption in nursing care.


Data and Methods
The DiWaBe Survey 2024
The "Digital Transformation and the Changing World of Work" survey (DiWaBe 2.0, Arntz et al., 2025) was conducted in 2024 by the German Federal Institute for Occupational Safety and Health, the Institute for Employment Research, the Federal Institute for Vocational Education and Training, and the Centre for European Economic Research. This current survey represents the second wave, building upon the foundational first DiWaBe survey conducted in 2019 (Arntz et al. 2020).
The primary objective of DiWaBe 2.0 was to create a robust data foundation for assessing the effects of technological transformation on the world of work, with particular emphasis on changes in job tasks and requirements, working conditions, further training, and employee health outcomes. The 2024 survey specifically focused on the current state of AI adoption and use patterns across different sectors, occupational groups, and demographic segments of the German workforce.
Respondents were drawn from firms that had previously participated in an establishment survey, the German Establishment Survey on Innovation and the Future of Work (BIZA). DiWaBe 2.0 employed a cross-sectional survey design targeting employees subject to social insurance contributions in Germany. This population represents the core of the German labour market, excluding self-employed individuals and those in marginal employment relationships. The survey was designed to be nationally representative of this target population. The questionnaire was specifically developed for the survey through a collaborative process involving the four research institutions. This interdisciplinary collaboration ensured comprehensive coverage of technological, educational, economic, and occupational safety and health perspectives.
Sampling Strategy
The DiWaBe 2.0 survey employed a stratified random sampling approach to ensure representativeness across key demographic and occupational dimensions. The sampling frame was constructed to reflect the distribution of the German workforce across multiple stratification variables, including federal states, economic sectors, occupational groups, company sizes, age cohorts, gender, and educational attainment levels.
The survey achieved a final sample size of approximately 9,800 respondents enabling detailed analyses of subgroups such as specific occupations. The sampling design incorporated appropriate weighting procedures to account for differential response probabilities and ensure that the final sample accurately represents the target population's demographic and occupational composition (for details, see Arntz et al., 2025: pp. 13).
Data Collection Procedures
Data collection for DiWaBe 2.0 was conducted in autumn 2024 through a mixed-mode approach combining telephone interviews and online surveys, allowing participants to choose their preferred response method. This dual-mode design aimed to maximise response rates while accommodating different preferences and technological capabilities among respondents. Telephone interviews were conducted by trained interviewers using computer-assisted telephone interviewing (CATI) technology, ensuring standardised question administration and real-time data quality checks. The online survey option was implemented through a secure web platform, with participants receiving personalised access credentials and technical support as needed.
As part of this employee survey, both in 2019 and 2024, comprehensive questions were asked about the use of digital work tools such as information and communication technologies (ICT) as well as tools, devices, machines, and equipment (WMGA), including interaction modalities (like technical malfunctions) with the technologies. Most items were assessed using a five-point scale with the response categories “never, rarely, sometimes, frequently, always”. In addition, the degree of automation for the workplace as a whole was surveyed. In the 2024 survey wave, a comprehensive module was added to collect differentiated data on AI use. The frequency of use of specific AI applications in the work context was surveyed, such as the automated processing of text, spoken language, or images and videos, as well as the creation or analysis of visual content. Additional aspects of AI included the respondents' assessment of how the use of AI affects the quantity and quality of their work results. 
Quality Assurance Measures and Ethical Considerations
During fieldwork, continuous monitoring procedures tracked response patterns, completion rates, and data quality indicators. Post-collection quality assurance activities included comprehensive data cleaning procedures, outlier detection and treatment, and validation of derived variables. 
DiWaBe 2.0 adhered to stringent ethical standards governing human subjects research, with particular attention to data protection requirements under the European General Data Protection Regulation (GDPR) and German federal data protection legislation. The study protocol received appropriate institutional review and approval from relevant ethical oversight bodies.
Informed consent procedures ensured that all participants received comprehensive information about the study's purpose, methodology, data use intentions, and their rights as research subjects. Participants were explicitly informed about the voluntary nature of their participation and their right to withdraw consent at any time without consequences. Clear information was provided regarding data storage, processing, and sharing arrangements.
Sample Characteristics
The selection of the relevant sub-sample of nurses was based on the German classification of occupations (KldB 2010). It serves as the official occupational classification system used by German federal statistical offices and employment agencies. The KldB 2010 maintains systematic correspondence with the International Standard Classification of Occupations (ISCO-08) developed by the International Labour Organisation. The official comparison table was used to match the desired ISCO occupational groups to the occupational designations collected based on the German KldB. The nursing subsample consisted of 165 respondents who met the ILO criteria for nursing professionals, corresponding to ISCO codes 3221 (associate professional nurses) and 2221 (professional nurses). These individuals were employed in occupations classified under the German KldB codes 81302, 81313, 81323, 81382, 81383, and 81393, representing various specialties within nursing and healthcare support services like geriatric care specialists, pediatric nurses and anesthesia technicians. The analysis excluded non-employed individuals and those over 67 years of age to focus on the active nursing workforce.
Demographic Profile of Nursing Sample
The nursing sample exhibited a pronounced female predominance, consistent with international patterns in the nursing profession. Of the 165 nursing professionals, 135 (82 per cent) were female, while 30 (18 per cent) were male. 
The age distribution of nursing professionals showed a concentration in middle and older age cohorts, indicating an aging workforce within the profession. The largest group comprised nurses over 50 years of age (74 individuals, 45 per cent), followed by those aged 35-49 years (57 individuals, 34 per cent), and those under 35 years (34 individuals, 20 per cent). 
The educational profile of nursing professionals reflected the predominantly vocational nature of nursing training in Germany. The vast majority of nurses (144 individuals, 87 per cent) held primary or secondary education credentials, typically corresponding to completed vocational nursing training programs. Only a small minority (21 individuals, 13 per cent) possessed tertiary education qualifications, likely representing nurses with bachelor's or master's degrees in nursing or related fields. 
Among the different occupational groups within nursing, the majority of the sample (118 individuals) are employed as general nurses (KldB-2010 code 81302). Forty-two individuals work in specialised nursing roles (KldB 81313), while five individuals are supervisors in nursing, emergency medical services and obstetrics (KldB 81393).
Representativeness and Limitations
The nursing subsample represents approximately 2 per cent of the total DiWaBe 2.0 survey sample (165 of 8,630 respondents). While this sample size provides sufficient statistical power for descriptive analyses, more complex multivariate analyses may be limited by reduced cell sizes. When analysing occupational subgroups within large-scale surveys with weighted data, analyses face a fundamental tension between representativeness and statistical robustness. While survey weights are essential for correcting sampling biases in the full dataset, their application to small subsamples (n≈150) can introduce substantial variance through extreme weighting factors, potentially amplifying the influence of outliers and reducing the effective sample size. To address this methodological challenge, we discuss both weighted and unweighted results for subgroup analyses in this report, acknowledging that weighted estimates better reflect population parameters but may suffer from increased uncertainty due to possible distortion. The unweighted results, while potentially less representative, provide more stable point estimates and are less susceptible to the volatility introduced by extreme weights. Our discussion critically evaluates both approaches, considering the trade-offs between population representativeness and statistical precision, and provides transparent reporting of effective sample sizes and confidence intervals to enable readers to assess the reliability of findings across different analytical approaches. 
It is also important to note that AI can be deployed in healthcare settings either as an individual work tool for nurses or as an organizational instrument for algorithmic management, where AI systems are used to control and organize work processes. Our analysis focuses exclusively on the former application. This limitation is justified by two key considerations: First, very few nurses in our survey reported being subject to AI-driven management. Second, there is considerable uncertainty regarding whether all employees are aware of algorithmic management practices affecting their work, potentially resulting in substantial measurement error that cannot be reliably estimated. Consequently, any findings related to algorithmic management would be subject to significant validity concerns and are therefore excluded from this analysis.
As described above, nursing encompasses distinct professional contexts, particularly in mobile care (outpatient/home healthcare) and hospital settings, with tasks and responsibilities differing substantially between these areas. However, the occupational classification system used in this study (KldB codes) does not permit differentiation between these specific task groups. Consequently, our analysis aggregates all nursing professionals into a single occupational category, precluding the examination of potential differences in AI adoption and working conditions between nurses in different care settings. This limitation should be considered when interpreting our findings, as the unified occupational grouping may mask heterogeneity in technology use and its effects across distinct nursing contexts.
Methods
We adopt a predominantly descriptive approach to explore the associations. The descriptive analyses focus on a systematic comparison between nursing professionals and other employees in the DiWaBe 2.0 dataset. Proportions and cross-tabulations are used to highlight differences in digitalization and AI use, working conditions, and job requirements between both groups. Additionally, regression models are estimated for the subsample of nursing professionals only, in order to examine associations between AI use and certain work-related outcomes, work intensity or job autonomy, while controlling for key sociodemographic characteristics such as age, gender, and educational attainment. However, given the relatively small number of cases for nurses (165 respondents), the statistical power of these models is limited, and results should therefore be interpreted with caution. Overall, this combined approach provides both a broader contextual comparison of nurses with the rest of the workforce and a more detailed insight into the internal heterogeneity of the nursing profession with respect to AI use.


Results
Job Task
To illustrate the occupational context of the nursing profession with regard to the use of AI, the first step was to compare nurses' tasks, and use of technology with that of employees in general. 
Widespread Writing of Texts, Albeit Short Ones
Regarding task requirements, unweighted data reveal substantial differences in writing requirements between nursing professionals and other occupations across all complexity levels. Only below 3 per cent of nurses report no writing tasks compared to 4 per cent of other professionals, indicating that nearly all nursing jobs involve some form of documentation. The majority of both groups engage in short note-taking, though nurses show higher rates at 83 per cent versus 56 per cent for other occupations.
For more extensive writing tasks, nurses are less likely to write one-page documents (13 per cent vs. 23 per cent for others) or report longer writing assignments. Only very few (less than 3 per cent) of nurses write longer documents (5+ pages), compared to 17 per cent of other professionals. When applying weighted results, the patterns remain consistent though some gaps narrow slightly. The weighted data shows 13 per cent of nurses writing one-page documents compared to 19 per cent of other professionals, while extensive writing tasks (5+ pages) remain substantially lower among nurses (below 4 per cent versus 10 per cent for other occupations). 
High Degree of Physical and Interactive Tasks
The comparison regarding working conditions reveal pronounced occupational differences (Figure 1). Physical demands are substantially higher among nursing professionals, with 67 per cent reporting frequent or constant physical requirements in unweighted data, compared to only 10 per cent of other professions. Prolonged sitting shows an inverse pattern, with only 23 per cent of nurses reporting frequent extended sitting compared to 81 per cent of other professionals, reflecting the active nature of nursing work. Patient interaction represents a defining characteristic of nursing, with 91 per cent of nurses reporting frequent client/patient contact versus 59 per cent of other occupations. 
Repetitive work processes are more common among nurses, with 83 per cent reporting frequent repetitive tasks compared to 54 per cent of other professionals. Both groups frequently respond to unpredictable situations, though nurses show slightly higher rates at 93 per cent versus 87 per cent for other occupations. The weighted results show minimal changes in these working condition patterns. Physical demands remain substantially higher for nurses at 64 per cent versus 21 per cent for others, while prolonged sitting continues to be less common among nurses (22 per cent vs. 67 per cent). Patient interaction remains characteristic of nursing work (93 per cent vs. 65 per cent), and repetitive processes continue to be more prevalent among nurses (81 per cent vs. 66 per cent). Response to unpredictable situations shows similar patterns in weighted data (87 per cent for nurses vs. 82 per cent for others).
Figure 1. Working conditions of nurses and other professionals

Source: DiWaBe 2024, weighted results.
Intense, but More Basic Software Interaction
ICT related tasks show a contrasting pattern, with nursing professionals demonstrating higher engagement with specialized technology tools. In the unweighted data, only 2 per cent of nurses report no ICT use compared to 4 per cent of other professionals. Basic office software usage differs considerably, with 21 per cent of nurses using general office applications versus only 9 per cent of other occupations. The most pronounced difference appears in specialized program functions, where 72 per cent of nurses utilize specific software compared to 52 per cent of other professionals. Advanced program functions and software development activities remain minimal among nurses and substantially below percentages of other professionals engaging in these activities. 
The weighted results support the tendencies, showing 67 per cent using specific program functions versus 55 per cent of other professionals. Office software usage remains higher among nurses (27 per cent vs. 14 per cent), while advanced functions show a smaller gap (below 5 per cent for nurses vs. 13 per cent for others). Software development remains minimal for nurses compared to 9 per cent for other occupations. These results show a pattern of intensive, however relatively basic software use with limited proportions of complex software tasks such as scripting or programming. 
Prevalence and Use of Technology in Nursing
More Stationary ICT in Nursery
The analysis reveals general similarities in overall ICT adoption between nursing professionals and other occupations (Figure 2). Frequent or constant ICT use is reported by 94 per cent of nurses (unweighted) compared to 94 per cent among other professions, indicating near-universal technology integration across both groups. This pattern remains consistent after weighting, with 87 per cent of nurses and 86 per cent of other professionals reporting frequent ICT use.
However, substantial differences emerge when examining specific device categories. Desktop PC usage among nurses substantially exceeds that of other professions, with 96 per cent of ICT-using nurses (unweighted) using desktop computers compared to 62 per cent in other occupations. This pattern persists after weighting (89 per cent versus 66 per cent), suggesting that stationary desktop computing remains central to nursing workflows. Conversely, laptop adoption shows the inverse pattern, with only 33 per cent of nurses (unweighted) using laptops compared to 76 per cent among other professions. After weighting, this gap narrows slightly but remains substantial (31 per cent versus 63 per cent), indicating that there appears to be little need to replace stationary ICT at nursing workplaces with mobile systems. Smartphone usage presents another area of divergence, with 28 per cent of nurses (unweighted) reporting frequent use compared to 64 per cent in other professions. Weighting adjustments slightly increase nursing smartphone usage to 31 per cent while decreasing usage in other professions to 59 per cent, yet the substantial gap persists.
Machines and Tools Mainly Used for Diagnostics
Nursing professionals demonstrate significantly higher engagement with machines and tools. Half of all nurses (50 per cent, unweighted) report frequent tool and machine usage compared to 20 per cent in other professions. This difference remains to a lesser extent when the weighting is taken into account (41 per cent versus 24 per cent). As expected, the largest numerical disparity exists in the use of measuring and diagnostic devices, where 81 per cent of nurses using tools and machines in general (both weighted and unweighted) report also use of diagnostic devices compared to 60 per cent (unweighted) and 45 per cent (weighted) in other professions. 
Mobile devices and tools show more modest differences, with 41 per cent of nurses (unweighted) using them compared to 44 per cent in other professions. After weighting, nurses show slightly lower usage (38 per cent versus 44 per cent), suggesting that mobile tool adoption is comparable to the overall workforce. Mobile robot usage remains minimal across both groups, with below 5 per cent of machine-using both nurses and other professionals reporting use.
Figure 2. ICT and tool use among nurses and other professionals

Source: DiWaBe 2024, weighted results.
More Decision Making and Disruption due to Technology
With regard to decision-making and the instruction of work steps through technology, the data reveals concerning patterns regarding ICT's impact on nursing work (Figure 3). Decision-making through ICT occurs frequently among 35 per cent of nurses (unweighted) compared to only 17 per cent in other professions. This disparity remains after weighting (41 per cent versus 21 per cent). Similarly, 29 per cent of nurses (unweighted) reported decision making by machines and tools, compared to 20 per cent in other professions. Weighting slightly reduces this gap to 25 per cent versus 22 per cent. In sum, these results suggest that nurses are relatively often exposed to machine-based decision making.
Nurses also report more often disruptions in the workflow due to technology. 35 per cent of nurses (unweighted) report frequent disruptions due to ICT compared to 10 per cent in other professions. Weighting changes this pattern only slightly, with 38 per cent of nurses experiencing frequent ICT-related disruptions versus only 12 per cent in other occupations. A similar pattern emerges regarding machines and tools, as disruptions affect 14 per cent of nurses (unweighted) frequently, compared to 7 per cent in other professions. After weighting, disruption rates among nurses increase to 16 per cent while remaining at 8 per cent for other professions. 
Figure 3. ICT- or tool-based decisions and disruptions reported by nursing professionals and other professions

Note: Values based on fewer than 30 cases (n < 30) are highlighted in red to indicate limited reliability; Source: DiWaBe 2024, weighted results.
Degree of Work Automation - Manual Work Activities Remain Central
The degree of computer-assisted work shows interesting patterns across occupational groups. Nurses report lower levels of computer-assisted work (27 per cent, unweighted) compared to other professions (44 per cent). Weighting adjustments narrow this gap slightly (26 per cent versus 40 per cent), but nurses consistently demonstrate lower computer integration in their daily tasks. The same pattern emerges in the degree of intelligently networked-assisted work2, where nurses on average report 24 per cent (unweighted), versus 33 per cent for other occupations. 
Conversely, nurses report higher levels of non-computer assisted work (54 per cent, unweighted) compared to other professions (24 per cent). After weighting, this pattern narrows slightly (54 per cent versus 33 per cent). These results suggest a relatively robust pattern of less computer-assisted share of nursery work compared to other occupations. 
Prevalence and Use of Technology and AI in Nursing
AI Use Mainly for Text Processing and Diagnostics
AI adoption among nursing professionals is lower than in other occupations across most categories (Figure 4). Overall, AI use reaches 55 per cent among nurses (unweighted) compared to 72 per cent in other professions. Weighting reduces both figures (52 per cent versus 64 per cent) while maintaining the gap, suggesting robust differences in AI adoption across occupational contexts.
Regarding different forms of AI tools, text processing AI applications show the largest discrepancy, with only 36 per cent of nurses (unweighted) using such tools compared to 64 per cent in other professions. After weighting, this gap persists (29 per cent versus 53 per cent), indicating that AI-based tools for text-processing have limited penetration in nursing environments. Language processing AI usage among nurses (29 per cent, unweighted) more closely approximates that of other professions (35 per cent), with weighting reducing both rates (22 per cent versus 31 per cent). Image and video processing AI shows even smaller differences, with 16 per cent of nurses (unweighted) versus 27 per cent in other professions using such tools. Diagnostic and error analysis AI usage among nurses (30 per cent, unweighted) is slightly higher than levels found in other professions (27 per cent), with weighting diminishing the gap almost completely (24 per cent versus 25 per cent). Even when using AI, nursing professionals demonstrate notably lower AI use intensity compared to other professions across both weighted and unweighted measures. The weighted mean AI usage for nursing professionals stands at 0.8, substantially lower than the 1.3 observed among other professions. This pattern persists in the unweighted data, where nurses report a mean usage of 1.0 compared to 1.5 for other professional groups.
Figure 4. AI use among nurses and other professionals

Note: Values based on fewer than 30 cases (n < 30) are highlighted in red to indicate limited reliability; Source: DiWaBe 2024, weighted results.
High Proportion of Employee Initiated AI-Use, but also Low Perceived Benefit
The organisational introduction of AI tools shows that, as with employees overall, most nurses use of AI tools is employee-initiated: only 40 per cent of nurses report organizational implementation compared to 39 per cent overall (unweighted). However, weighting reveals an even lower proportion of organisationally introduced AI tools among nurses (32 per cent, which is also below the overall employee figure (38 per cent).
Regarding the perceived impact of AI on work processes, nursing professionals demonstrate substantially lower agreement rates regarding AI benefits compared to other occupations across all measured dimensions (Figure 5). In unweighted comparisons, only 20 per cent of nurses agree that AI takes over tasks versus 36 per cent in other professions. For work quality improvement, 27 per cent of nurses agree compared to 39 per cent in other occupations. The largest disparity appears in productivity enhancement, where 29 per cent of nurses agree AI leads to faster work results versus 56 per cent in other professions. Weighting adjustments maintain these patterns while even slightly reducing agreement rates among nurses: task automation drops to 20 per cent, work quality to 25 per cent, and productivity to 28 per cent. Other professions show minimal changes for task automation (32 per cent) and work quality (38 per cent), but a notable decrease in productivity perceptions (49 per cent). 
Technical comprehensibility among nurses (61 per cent, unweighted) falls below that of other professions (78 per cent), with weighting showing similar patterns (65 per cent versus 72 per cent). This suggests potential challenges in technology understanding that may impede optimal utilization. Similarly, technical affinity, measured through interest in examining technical systems, shows nurses scoring lower (mean 1.5, unweighted) compared to other professions (2.6), with weighting maintaining this pattern (1.3 versus 2.3).
Figure 5. Perceptions of AI use among nurses and other professionals

Note: Values based on fewer than 30 cases (n < 30) are highlighted in red to indicate limited reliability; Source: DiWaBe 2024, weighted results.
Relationship Between AI Use and Working Conditions
Our regression analyses examined the relationship between overall AI tool use at work and various dimensions of job characteristics among German nurses with valid values in the respective variables (N=128-132). The job characteristics examined fall into three categories: decision-making scope, work intensity and social support in the workplace. We conducted both unadjusted models with AI usage as the sole predictor and adjusted models controlling for gender, age, and educational requirements of the position. As a robustness check, we calculated additional regression models clustered by organisation. Each job characteristic dimension was measured on a 5-point scale ranging from 1 (never true at my job) to 5 (always true at my job). 
Association between AI Use and Work Intensity
The results show a consistent pattern of non-significant relationships between AI usage and work intensity across all measured dimensions (Table 2). AI tool usage demonstrated no statistically significant associations with time/performance pressure (β=-0.054 unadjusted, β=-0.033 adjusted), multitasking demands (β=-0.031 unadjusted, β=-0.066 adjusted), work interruptions (β=-0.002 unadjusted, β=0.001 adjusted), information overload (β=-0.039 unadjusted, β=-0.071 adjusted), or unpredictable situations (β=-0.068 unadjusted, β=-0.091 adjusted). While the direction of most coefficients suggests a slight tendency toward reduced intensity with greater AI use, these relationships are neither statistically significant nor practically meaningful given their small effect sizes.
Table 2. OLS regressions on the relationship between AI use and work intensity among nursing professionals
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	Dependent
(0=never, 1=rarely, 2=sometimes, 3=frequently, 4=always) 
	Pressure
	Pressure
	Multitasking
	Multitasking
	Interruptions
	Interruptions
	Information overload
	Information overload

	Overall AI use 
(at least rarely vs. never)
	-0.054
	-0.033
	-0.031
	-0.066
	-0.002
	0.001
	-0.039
	-0.071

	
	(0.165)
	(0.169)
	(0.118)
	(0.118)
	(0.134)
	(0.136)
	(0.157)
	(0.160)

	Female (ref: male)
	
	0.403
	
	0.273
	
	0.381*
	
	0.278

	
	
	(0.223)
	
	(0.177)
	
	(0.188)
	
	(0.182)

	Age in years
	
	0.004
	
	-0.009
	
	-0.008
	
	-0.007

	
	
	(0.008)
	
	(0.005)
	
	(0.006)
	
	(0.007)

	Tertiary education (ref: primary/secondary)
	
	-0.176
	
	0.376***
	
	-0.172
	
	0.171

	
	
	(0.189)
	
	(0.104)
	
	(0.114)
	
	(0.195)

	Constant
	2.754***
	2.214***
	3.574***
	3.761***
	3.016***
	3.068***
	1.525***
	1.618***

	
	(0.106)
	(0.394)
	(0.086)
	(0.257)
	(0.098)
	(0.296)
	(0.116)
	(0.374)

	Observations
	131
	129
	131
	129
	131
	129
	131
	129

	Adjusted R-squared
	-0.007
	0.003
	-0.007
	0.047
	-0.008
	0.011
	-0.007
	-0.007


Note: Robust standard errors in parentheses, * p<0.05, ** p<0.01, *** p<0.001; Source: DiWaBe 2024, unweighted results.
Association between AI Use and Decision Latitude
The results reveal a predominantly non-significant relationship between AI usage and most dimensions of decision latitude (Table 3). No statistically significant associations were found for repetitiveness reduction, decision-making scope regarding work organization, work pace, decision-making, or over work volume in the basic models. These null findings persisted even after controlling for demographic variables, with most relationships showing negligible effect sizes and very low model fit (adjusted R² values near zero or negative).
In the regression models not clustered by organisation, AI usage demonstrated a statistically significant positive association with decision-latitude over work quantity (β=0.440, p<0.05 in the unadjusted model; β=0.417, p<0.05 in the adjusted model) and in handling new tasks (β=0.536, p<0.05 unadjusted; β=0.486, p<0.05 adjusted). The effect sizes for these significant relationships were moderate, and the inclusion of demographic controls had minimal impact on the strength of these associations. However, when standard errors were clustered at the organizational level to account for potential organizational-level confounding, these significant relationships disappeared. 
Table 3. OLS regressions on the relationship between AI use and decision latitude among nursing professionals
	Dependent
(0=never, 1=rarely, 2=sometimes, 3=frequently, 4=always) 
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	Autonomy: work pace
	Autonomy: work pace
	Autonotmy: decision-making
	Autonotmy: decision-making
	Autonomy: workload
	Autonomy: workload
	Autonomy: 
New tasks
	Autonomy: 
New tasks

	Overall AI use (at least rarely vs. never)
	0.164
	0.141
	0.036
	0.018
	0.440*
	0.417*
	0.536*
	0.486*

	
	(0.202)
	(0.210)
	(0.201)
	(0.202)
	(0.187)
	(0.193)
	(0.240)
	(0.235)

	Female (ref: male)
	
	0.139
	
	0.005
	
	-0.095
	
	0.189

	
	
	(0.257)
	
	(0.223)
	
	(0.254)
	
	(0.276)

	Age in years
	
	-0.006
	
	-0.024**
	
	-0.004
	
	-0.033**

	
	
	(0.010)
	
	(0.009)
	
	(0.009)
	
	(0.010)

	Tertiary education (ref: primary/secondary)
	
	0.098
	
	0.108
	
	0.279
	
	0.456

	
	
	(0.340)
	
	(0.310)
	
	(0.298)
	
	(0.352)

	Constant
	1.836***
	1.988***
	2.350***
	3.456***
	0.803***
	1.069*
	1.450***
	2.831***

	 
	(0.141)
	(0.494)
	(0.155)
	(0.418)
	(0.134)
	(0.481)
	(0.188)
	(0.537)

	Observations
	131
	129
	130
	128
	131
	129
	130
	128

	Adjusted R-squared
	-0.003
	-0.023
	-0.008
	0.027
	0.033
	0.019
	0.031
	0.092


Note: Robust standard errors in parentheses, * p<0.05, ** p<0.01, *** p<0.001; Source: DiWaBe 2024, unweighted results.
Association between AI Use and Social Support
The results demonstrate no statistically significant relationships between AI usage and any dimension of workplace collaboration or support (Table 4). AI tool usage showed no meaningful associations with colleague support (β=-0.212 unadjusted, β=-0.196 adjusted), supervisor support (β=-0.156 unadjusted, β=-0.184 adjusted), formal work-related collaboration (β=-0.014 unadjusted, β=0.013 adjusted), or informal personal exchanges (β=0.302 unadjusted, β=0.254 adjusted). While the coefficient for informal collaboration was notably larger in magnitude, it remained statistically non-significant. The predominantly negative coefficients for support variables might suggest a slight tendency toward reduced support with greater AI use, though these relationships lack statistical significance and practical importance.


Table 4. OLS regressions on the relationship between AI use and social support among nursing professionals
	 
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	Dependent
(0=never, 1=rarely, 2=sometimes, 3=frequently, 4=always) 
	Support from colleagues
	Support from colleagues
	Support from supervisor
	Support from supervisor
	Formal collaboration: work-related topics
	Formal collaboration: work-related topics
	Informal collaboration: personal topics
	Informal collaboration: personal topics

	Overall AI use (at least rarely vs. never)
	-0.212
	-0.196
	-0.156
	-0.184
	-0.014
	0.013
	0.302
	0.254

	
	(0.150)
	(0.149)
	(0.201)
	(0.204)
	(0.125)
	(0.133)
	(0.168)
	(0.167)

	Female (ref: male)
	
	0.461*
	
	0.405
	
	0.133
	
	-0.057

	
	
	(0.210)
	
	(0.259)
	
	(0.193)
	
	(0.215)

	Age in years
	
	-0.007
	
	-0.004
	
	-0.002
	
	-0.018**

	
	
	(0.006)
	
	(0.009)
	
	(0.005)
	
	(0.007)

	Tertiary education (ref: primary/secondary)
	
	-0.208
	
	0.238
	
	-0.122
	
	0.306

	
	
	(0.276)
	
	(0.289)
	
	(0.202)
	
	(0.252)

	Constant
	3.183***
	3.166***
	2.356***
	2.238***
	3.550***
	3.551***
	2.350***
	3.253***

	 
	(0.115)
	(0.353)
	(0.150)
	(0.448)
	(0.099)
	(0.306)
	(0.134)
	(0.318)

	Observations
	129
	127
	129
	127
	129
	127
	129
	127

	Adjusted R-squared
	0.008
	0.032
	-0.003
	-0.000
	-0.008
	-0.025
	0.018
	0.053


Note: Robust standard errors in parentheses, * p<0.05, ** p<0.01, *** p<0.001; Source: DiWaBe 2024, unweighted results.
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         The following definition was given to the questionnaire participants: Intelligently networked-assisted work refers to computer-based tools that connect different parts of the company or production process with each other. This is achieved by automatically forwarding or receiving information in order to control and optimize processes and workflows.


Conclusion: Prevalence and Impact Assessment
Key Findings Summary and Integration
The study compared nurses' usage behaviour with regard to work technologies, particularly AI, as well as the relationship between AI usage and key aspects of work quality. The results show several key patterns regarding AI adoption and its relationship to working conditions among German nursing professionals. The nursing sample demonstrated distinct demographic characteristics, with pronounced female predominance and qualifications reflecting the predominantly vocational nature of nursing training in Germany.
Regarding job demands, nurses showed substantially higher demands compared to other professions, with the majority reporting frequent physical requirements and interactive work. Nursing work involves extensive engagement with basic writing tasks. ICT usage proved widespread but predominantly stationary. Tool and machine usage was lower and concentrated heavily on diagnostic applications, with measuring and diagnostic devices representing the primary category of technology interaction beyond ICT. Nurses also reported a high level of decisions made by ICT. These findings align with expectations given two key characteristics of modern healthcare work: First, the widespread adoption of technology reflects the extensive digitalization of contemporary medical facilities and processes. Second, the high reliance on ICT-based tools is consistent with the diagnostic and monitoring functions these technologies serve in medical settings, where device outputs directly inform care decisions and trigger immediate action requirements for nursing staff. Somewhat surprising is the relatively low percentage of WMGA usage reported, at approximately half of respondents, since the survey also includes measuring and diagnostic devices in this category. One possible reason for this could be that the respondents have already classified these devices under the previously asked category of ICT, if the measuring devices are integrated into ICT devices in terms of hardware. However, it could also reflect the fact that some of the diagnostic devices (e.g., pulse measurement) are still not computer-based. AI adoption among nurses is substantially lower than in other professions, with roughly half of nurses reporting AI use compared to nearly three-quarters of other employees. When nurses did use AI, applications focused primarily on text processing and diagnostic functions, though usage rates remained notably lower than in other occupations across all categories. Another result was the low perceived benefit of AI among nursing professionals. Regression analyses indicated a positive association between AI use and both facets of decision latitude (method control and control over accepting new responsibilities). This relationship remained statistically significant when demographic control variables were included in the model. However, when accounting for clustering at the organizational level (i.e., controlling for nested data structure across workplaces), the associations were no longer statistically significant. This suggests that the observed relationships may be partially attributable to organizational-level factors rather than individual-level AI use alone, highlighting the importance of contextual workplace characteristics in shaping the relationship between AI adoption and employee autonomy. No associations were found between AI use and work intensity or workplace social support.
However, these results should be interpreted with certain limitations in mind. First and foremost, the analyses are based on a relatively small subsample of nursing professionals (around 150 cases), as nurses constitute only a minor share of the overall DiWaBe 2.0 sample. As a result, statistical power is limited, and the findings should be viewed as indicative rather than representative of the entire nursing workforce. Moreover, the mainly cross-sectional design limits causal interpretations. Self-reported measures of technology use and job characteristics are also subject to potential response bias and measurement error, though validation procedures help mitigate these concerns. Second, the focus on formal employment relationships may underrepresent emerging work arrangements and gig economy participation. Finally, it is important to note that, since the DiWaBe is designed as a national survey, the results are only representative of German employees. While it can be assumed that the fundamental duties of nurses in different European countries are comparable, divergent results can be expected due to national variations in healthcare systems, legal frameworks, and other factors.
The empirical findings in part differ notably from the theoretical potential of AI tools outlined in the literature review. The comprehensive reviews by Dailah et al. (2024) and others suggested that AI applications could reduce cognitive burden, improve decision-making, and enable more personalized care while strengthening patient safety through accurate documentation. The umbrella review by Schlicht et al. (2025a) indicated predominantly positive effects for task execution, information management, and potential time savings.
Several interconnected factors may explain the differences between the literature findings and the minimal correlations between AI use and job characteristics observed in this study. First, the fundamental mismatch between current AI applications and nursing task requirements might explain the low adoption rate of AI in nursing. While AI excels at pattern recognition and data processing, nursing work is characterized by complex interpersonal interactions, physical care activities, and contextual decision-making that may not align well with current AI capabilities. The core challenge for nurses – the physical and emotional labor of direct patient care – lies largely outside the scope of existing AI tools, unless specific applications directly interfere with these tasks.
Regarding the minimal link between AI use and job characteristics, a potential explanatory factor is the comparatively low intensity of AI users among nursing professionals. While reviews synthesized evidence from implementations where AI technologies were systematically integrated into clinical workflows, the present study captured a broader landscape where many nurses use AI tools sporadically or peripherally. This difference in usage intensity may explain why the anticipated benefits documented in controlled implementations fail to materialize in everyday practice across diverse nursing contexts. 
The different implementation pathways might be a highly relevant factor as well. The technologies evaluated in the systematic reviews were predominantly introduced through the respective organization, typically involving structured training, workflow redesign, and technical support systems. In contrast, the majority of AI tools used by nurses in this survey were employee-initiated rather than organizationally implemented. This bottom-up adoption pattern, while potentially indicating professional initiative, likely occurs without the systematic integration, training, and support structures that characterize successful implementations documented in the research literature. Without organizational backing, AI tools might fail to achieve the workflow integration necessary to produce measurable impacts on job characteristics.
The high variability in nursing work environments is likely another explanatory factor. As noted in the literature review by Schlicht et al., nursing demands vary considerably across hospitals, nursing homes, and community care settings, each with distinct stressor profiles and resource constraints. This heterogeneity may obscure setting-specific AI impacts when analysed at an aggregate level. For instance, diagnostic AI tools may provide substantial benefits in technology-rich hospital environments while offering limited utility in resource-constrained nursing homes or community care settings. The aggregation of diverse applications – from text processing to diagnostic support – used across vastly different care contexts may result in contradicting impacts that cancel each other out statistically. The lower technical comprehensibility among nurses compounds these challenges, potentially limiting optimal utilization of available technologies even when they are adopted.
Future Research Agenda
The findings of this study highlight several critical needs for future research on AI implementation in nursing practice. First, there is a need for Europe-wide comparative studies that systematically examine AI adoption and its impacts across different healthcare systems, regulatory frameworks, and cultural contexts. The present study's focus on German nursing professionals provides valuable insights into one national context, but the considerable variation in healthcare organization, professional regulation, and technological infrastructure across European countries suggests that findings may not be directly transferable. Comparative research designs that account for these systemic differences would enable identification of both universal principles and context-specific factors that facilitate or hinder successful AI integration in nursing practice.
Second, future research might operate at a medium level of abstraction that moves beyond isolated case studies of individual AI implementations while avoiding overly broad generalizations across heterogeneous technologies. Studies should focus on specific classes of AI tools – such as diagnostic support systems, documentation assistants, telecare, or patient monitoring applications – examining their development, implementation and effects across multiple organizations and settings. This approach would follow the principles of technology assessment, providing sufficient specificity to yield actionable insights for technology design and organizational implementation strategies while maintaining adequate generalizability to inform broader policy decisions.
Third, longitudinal research designs are essential to understand the temporal dynamics of AI integration and its sustained effects on nursing work conditions. Cross-sectional surveys like the present study can identify associations but cannot establish causal relationships or track how impacts evolve as technologies mature and users gain experience. Prospective studies should follow nursing teams through the introduction and ongoing use of AI systems, systematically assessing changes in work intensity, working time, decision latitude, professional development, health, and occupational safety over extended periods. Critically, such longitudinal investigations must explicitly examine adherence to principles of human-centred technology design as both a guiding framework for implementation and an outcome to be evaluated. This includes monitoring whether systems maintain reliability, promote professional learning and competence development, and preserve nursing autonomy in clinical decision-making. Only through such comprehensive, temporally-extended research can we determine whether AI implementations genuinely enhance nursing practice or merely create new forms of technological burden while potentially compromising essential principles of humane work design.
Fourth, beyond these methodological challenges, future research should also address the ethical, regulatory, and educational dimensions of AI integration in nursing. The introduction of frameworks such as the EU Artificial Intelligence Act underscores the need to study how governance requirements, data protection, and algorithmic transparency shape implementation processes. Moreover, continuous monitoring and auditing of adaptive AI systems will be essential to ensure reliability and fairness over time. Finally, developing effective AI literacy programs for nursing professionals represents a critical step toward enabling competent, confident, and ethically responsible use of AI in care practice.
Finally, AI should be implemented as a tool to support high-quality, person-centred care while reducing unnecessary burdens. This requires ongoing collaboration between nursing professionals, technology developers, and organizational leaders to ensure innovation serves the dual goals of improving patient outcomes and creating sustainable working conditions. Only through such human-centred approaches can AI's transformative potential be realized while preserving the essential human elements central to effective nursing care. Beyond considerations of individual work quality and immediate care delivery, the broader employment and labor policy dimensions of AI integration warrant systematic attention. The emergence of platform-based healthcare services and algorithmically managed work arrangements introduces fundamental questions about employment contracts, job security, access to social protection systems, and the regulation of working time. These structural changes have implications not only for nursing professionals' economic stability and career trajectories but also for patient safety and continuity of care. As healthcare delivery becomes increasingly mediated by digital platforms and AI systems, understanding how these technologies reshape employment relations and labor market dynamics becomes essential for developing policy frameworks that protect both workforce rights and care quality standards.
Design Recommendations
The findings in this evaluation might also hint at the importance of human-centred technology implementation in healthcare organizations, by showing that technological capability does not automatically translate into workplace improvement. Based on the results of the DiWaBe 2.0 survey, potentials for AI appear to exist in two key areas of nursing practice: decision-making and diagnostics, and support for repetitive writing tasks and documentation. The concentration of AI usage in text processing and diagnostic applications among nurses, combined with the high prevalence of basic documentation tasks and diagnostic device usage, suggests these represent the most promising domains for meaningful AI integration. From the perspective of work science, it is vital to emphasise the adherence to the general principles of humane technology (Weber et al., 2022). 
For decision-making optimization and diagnostics, implementation must preserve human decision-making authority. While AI can provide valuable support through pattern recognition and risk prediction, ultimate clinical judgment must remain with nursing professionals. This is essential for maintaining professional autonomy, competence development, and accountability. Current findings regarding how nurses’ experience technology-driven decision-making suggest some implementations may already be undermining professional discretion. Future AI applications in diagnostics should be designed as advisory systems that enhance rather than replace human judgment, allowing nurses to override AI suggestions based on contextual factors and clinical experience.
AI-assisted documentation offers promising opportunities to reduce administrative burden and free time for direct patient care. However, this optimization carries an inherent risk of work intensification. Documentation activities, though burdensome, may provide necessary cognitive breaks from intense care demands. If AI eliminates documentation time without reducing other demands or providing alternative recovery opportunities, the resulting intensification could paradoxically increase overall workload and strain. This underscores the importance of holistic work design that considers the entire activity mix rather than optimizing isolated tasks. In addition, system reliability must be ensured, as AI tools that produce erroneous recommendations pose risks in healthcare. The high reported rate of technical disruptions among nurses might hint at significant challenges in achieving this reliability standard. 


Annex
Table A1. Descriptive Statistics for nurses and other professionals (weighted and unweighted)
	 
	Other professions
	Nursing professionals

	weighted
	unweighted
	weighted
	unweighted

	%
	 
	%
	%

	Distribution
	 
	 
	 
	 
	 

	%
	 
	97,4
	98,1
	2,6
	1,9

	Socio-demographics
	 
	 
	 
	 
	 

	Gender: female
	 
	52,6
	41,9
	86,0
	81,8

	Gender: male
	 
	47,4
	58,1
	14,0
	18,2

	Age: < 35 years
	 
	20,7
	19,2
	20,9
	20,5

	Age: 35-49 years
	 
	35,7
	41,5
	31,1
	34,3

	Age: 50 years +
	 
	43,6
	39,0
	48,0
	45,2

	Education: primary/secondary
	 
	62,2
	34,0
	88,5
	87,3

	Education: tertiary
	 
	37,8
	66,0
	11,5
	12,7

	Information and communication technologies (ICT)
	 
	 
	 
	 
	 

	ICT use frequently/always
	 
	86,2
	93,6
	86,5
	93,9

	Desktop-PC
	 
	66,1
	61,5
	89,2
	95,7

	Laptop
	 
	63,1
	76,3
	30,8
	33,3

	Smartphone
	 
	59,0
	64,0
	30,6
	27,8

	Tablet
	 
	24,3
	22,5
	25,3
	27,2

	Cash register systems
	 
	6,7
	3,1
	*
	*

	Decision-making via ICT: frequently/always
	 
	20,6
	16,5
	40,5
	34,6

	Disruption due to ICT: frequently/always
	 
	12,1
	9,6
	38,2
	34,6

	Tools, machines, devices, equipment (tools)
	 
	 
	 
	 
	 

	Tools use frequently/always
	 
	23,9
	19,5
	40,7
	50,0

	Stationary machines and equipment
	 
	35,1
	37,0
	19,5
	18,0

	Mobile devices and tools
	 
	44,1
	43,5
	37,6
	40,5

	Mobile robots
	 
	2,8
	3,6
	*
	*

	Measuring and diagnostic devices
	 
	45,4
	59,7
	81,1
	81,1

	Decision-making via tools: frequently/always
	 
	21,8
	19,6
	25,2
	28,9

	Disruption due to tools: frequently/always
	 
	7,5
	6,6
	15,5
	13,5

	Overall degree of automation
	 
	 
	 
	 
	 

	Non-computer-assisted (share in %)
	MW
	33,1
	23,7
	53,5
	53,7

	SD
	32,1
	27,0
	27,0
	24,7

	Computer-assisted (share in %)
	MW
	39,9
	44,3
	26,3
	27,0

	SD
	32,6
	33,2
	22,9
	21,9

	Intelligently networked (share in %)
	MW
	28,9
	33,3
	22,8
	23,8

	SD
	33,0
	34,1
	25,9
	24,6

	Artificial intelligence (share of at least rare use)
	 
	 
	 
	 
	 

	Use of AI (all combined)
	 
	63,8
	72,3
	52,0
	55,4

	Use of AI: Word processing
	 
	53,2
	64,1
	28,7
	36,2

	Use of AI: Language processing
	 
	30,9
	34,5
	22,3
	28,5

	Use of AI: Image/video processing
	 
	25,0
	27,3
	17,2
	16,4

	Use of AI: Diagnostics, (error) analysis
	 
	24,9
	27,0
	24,3
	30,4

	Use of AI: Cooperation (Cobots)
	 
	9,3
	9,7
	5,2
	9,9

	Introduction by organization
	 
	38,2
	39,2
	32,2
	40,0

	Through AI: Tasks are automated (strongly agree/agree)
	 
	32,2
	35,8
	19,7
	20,3

	Through AI: Improved quality of work outcomes (strongly agree/agree)
	 
	38,4
	38,8
	24,6
	27,1

	Through AI: faster and higher work output (strongly agree/agree)
	 
	48,5
	56,1
	27,6
	29,0

	Technical comprehensibility and affinity
	 
	 
	 
	 
	 

	Technical comprehensibility: “How often can you understand what the technology at your workplace does?” (frequently/always)
	 
	71,8
	77,6
	64,8
	61,4

	Technical affinity: “I enjoy taking a closer look at technical systems.”
	MW
	2,3
	2,6
	1,3
	1,5

	SD
	1,4
	1,3
	1,3
	1,2

	Tasks/Requirements
	 
	 
	 
	 
	 

	Writing: none
	 
	6,3
	4,0
	*
	*

	Writing: short notes
	 
	64,9
	56,3
	84,6
	82,5

	Writing: 1 pages 
	 
	19,1
	23,3
	12,6
	13,1

	Writing: 5 pages
	 
	7,4
	11,1
	*
	*

	Writing: 25 pages
	 
	2,3
	5,4
	*
	*

	ICT: none
	 
	8,9
	3,7
	*
	*

	ICT: office software 
	 
	13,9
	9,2
	26,5
	21,3

	ICT: specific program functions
	 
	55,4
	51,5
	67,2
	72,1

	ICT: advanced program functions
	 
	13,0
	17,2
	*
	*

	ICT: software development
	 
	8,9
	18,5
	*
	*

	Working conditions
	 
	 
	 
	 
	 

	Physically demanding work: frequently/always
	 
	21,1
	10,2
	64,5
	67,2

	Prolonged sitting: frequently/always
	 
	68,6
	81,3
	22,2
	22,6

	Interactive work: frequently/always
	 
	64,5
	59,2
	92,6
	90,5

	Repetitive work tasks: frequently/always
	 
	66,3
	54,2
	81,3
	83,2

	Unpredictable situations: frequently/always
	 
	82,2
	86,8
	88,6
	93,4


Note: Values based on fewer than 30 cases (n < 30) are highlighted in red to indicate limited reliability, * values based on fewer cases than 5; Source: DiWaBe 2024.
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