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Abstract
Background and Objective: Artificial intelligence-based work

measurement and time-tracking systems hold significant potential for
optimizing nurse shift scheduling and more efficiently managing their
workload.

Methodology: This research aimed to investigate the experiences of nurses

and managers regarding the implementation and utilization of such a
system within a hospital setting, seeking to identify its challenges,
opportunities, and impacts on operational and managerial processes. A
qualitative approach using semi-structured interviews was employed.
Participants included nurses and managers (with expertise in human
resources management, operations, planning, and Al development) at
various levels within a hospital. Data collected from the interviews were
analyzed using the thematic analysis method and Maxqda software to
identify the main and overarching themes related to users’ experiences
with the Al system.

Findings: The data analysis revealed eight primary overarching themes: 1)

Enhancing  organizational efficiency through intelligent  work
measurement, 2) Increasing perceived fairness and job satisfaction, 3)
Organizational agility and dynamic decision-making, 4) Gradual trust in
Al systems, 5) Financial optimization and cost-effectiveness, 6)
Managerial agility and empowerment with Al, 7) Balancing machine logic
with human considerations, and 8) Intelligent shift optimization with a
human-centered approach.

Conclusion: Therefore, although Al systems for work measurement and
time measurement of nurses increase efficiency, they also face challenges
related to adoption, training, and maintaining a balance between technical

and human aspects; thus, their success requires a comprehensive approach
and active staff participation.
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Background and Obijective: In recent years, increasing workload, occupational burnout, and

nursing staff shortages have made human resource management a major challenge in healthcare
systems. However, shift scheduling in many settings still relies on managers’ experience or
traditional software and cannot simultaneously account for variables such as care intensity,
nurses’ competencies, fatigue, and individual preferences. In this context, artificial intelligence
has emerged as a tool for work measurement, workload prediction, and smart shift scheduling,
which may improve efficiency, fairness, and cost reduction. Nevertheless, its acceptance depends
on factors such as trust, algorithmic transparency, the possibility of human intervention, and user
participation. In Iran, the use of Al in shift scheduling remains limited, and qualitative studies on
nurses’ and nursing managers’ lived experiences in this area are scarce. Therefore, this study
aimed to explore the perceptions and experiences of nurses and nursing managers regarding Al-
based work and time measurement in optimizing shift scheduling and reducing unnecessary
costs. The research question guiding the study is: How do nurses and nursing managers describe
their experiences and perceptions of Al-based work and time measurement in optimizing shift
scheduling and reducing unnecessary costs?

Methodology: This study, based on the applied nature of the research aim and the characteristics

of the problem, adopted a qualitative approach. Given the need to extract, categorize, and
integrate nurses’ lived experiences regarding the use of artificial intelligence (Al) for optimizing
shift scheduling, a thematic analysis strategy was selected.

The study population included individuals and organizations involved in shift planning and
optimization and having potential experience with Al technologies in this domain. This
encompassed human resource managers, shift schedulers, operational staff (e.g., nurses), and Al
specialists/software developers. Purposive sampling was used. Data were collected through
semi-structured individual interviews, and recruitment continued until theoretical saturation,
resulting in 10 interviews. For data management, the researcher first reviewed related scientific
documents and articles identified through citation databases, then prepared an interview guide by
extracting and organizing key topics through note-taking and data extraction techniques.
Interviews were conducted accordingly. Data were analyzed using thematic analysis with a
structured process of organizing themes at three levels: basic themes (codes and key points),
organizing themes (integrated and condensed themes derived from basic themes), and
overarching themes (higher-order themes capturing the core principles of the dataset). A
thematic network was developed to represent the relationships among themes. Analysis was
supported by MAXQDA software, aiming to move from explicit basic codes toward more
abstract, integrative meanings to identify the main themes. Inter-coder reliability was assessed
using Cohen’s kappa, yielding a value of 0.80, indicating acceptable reliability. To enhance the
credibility of findings, member checking was employed through feedback from participants
Findings: The findings revealed eight overarching themes. Participants perceived Al-based work

and time measurement as improving organizational efficiency through more accurate staffing

estimates and reduced under- and over-staffing. It also enhanced perceived fairness and job
satisfaction by supporting more transparent and balanced shift allocation. In addition, Al
increased organizational agility by enabling faster, data-driven responses to sudden staffing
changes while reducing administrative burden and expanding managers’ analytical role.
Participants described trust in Al as gradual and conditional, shaped by explainability, user
feedback, and human-in-the-loop interaction. They also emphasized financial optimization and
cost efficiency, noting reductions in unnecessary overtime and surplus staffing without
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compromising care quality. Overall, Al was experienced as a tool for managerial empowerment,
shifting nurses’ managers toward a more strategic and supervisory role. However, they stressed
the need to maintain a balance between machine logic and human considerations, especially in
relation to personal, family, and psychological needs. Finally, participants viewed successful Al-
based scheduling as requiring a human-centered optimization approach that integrates efficiency
with worker well-being and professional values.

Conclusion: The study’s findings showed that using artificial intelligence in workload

assessment and shift scheduling can improve the accuracy of time estimation and staffing need
forecasting, leading to reduced unnecessary understaffing/overstaffing and, consequently, better
control of human-resource costs. Moreover, by analyzing real-world data and generating
alternative scenarios, Al enhances organizational agility and supports dynamic managerial
decision-making, while decreasing administrative burden from manual calculations. However,
acceptance and effectiveness depend on the quality of human-machine interaction: trust grows
when algorithmic reasoning is transparent and when human override and adjustment are
possible, rather than decisions being perceived as purely number-driven. Therefore, a human-
centered design that, alongside economic efficiency, considers work—life balance, reduced
psychological strain, perceived fairness, and individual employee needs is essential for achieving
sustainable optimization. Accordingly, the recommendations include using Al systems for
human-resource cost control, shifting managerial roles toward supervision and strategy, defining
shared evaluation indicators of both efficiency and employee satisfaction, and strengthening
nurses’ active participation in feedback and algorithm improvement.
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