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Abstract
Introduction: The advent and advancement of generative artificial intelligence have fundamentally transformed
research paradigms, particularly in data-driven human resource management analytics. This study aims to present
an innovative Al-driven framework for predicting human resource risks within medical universities, identifying
the most significant predictive factors for these risks.
Methods: Employing a mixed-methods (qualitative-quantitative) approach, this research was conducted in
2025 with the participation of 24 experts from the fields of human resources, information technology, financial
management, industrial engineering, and Al instructors at Tehran’s medical universities. In the qualitative phase,
semi-structured interviews with experts were conducted, and the resulting data were analyzed using the specialized
software MAXQDA and the thematic analysis method to identify key human resource risks. In the quantitative
phase, real-world data from the human resource information systems of selected Tehran medical universities
(covering the period 2022-2024) comprising 12 key variables (e.g., absenteeism, performance evaluations,
contract type, service years, etc.) were cleaned, normalized, and coded. Subsequently, these data were analyzed
using the Python programming language and its machine learning libraries, including Scikit-learn for Random
Forest and Logistic Regression models, and TensorFlow/PyTorch for the MLP neural network.
Results: The results indicate that the use of artificial intelligence algorithms—particularly neural networks and
machine learning—plays an effective role in predicting and modeling human-resource risks. By leveraging data
mining and big-data analytics, these approaches can identify latent patterns associated with employee performance,
turnover intentions, and behavioral indicators, thereby improving managerial decision-making through intelligent
risk prediction and early-warning systems. The evaluation of predictive models further suggests that their
performance is strongly dependent on data quality and algorithm design. Despite the demonstrated benefits,
several challenges remain, including data limitations, the need for appropriate technical infrastructure, and ethical
considerations in implementing these technologies.
Conclusions: This study, employing a mixed-methods (qualitative-quantitative) approach, documented the efficacy
of Artificial Intelligence (Al) in predicting and managing Human Resources risks within medical universities.
The Artificial Neural Network (ANN) model, achieving an accuracy of 0.92, substantiated its superiority in
modeling complex risk patterns compared to classical algorithms. The research’s novelty lies in the integration of
qualitative findings concerning data and managerial challenges with advanced quantitative modeling, alongside
the provision of an operational management dashboard featuring automated alerting capabilities. This dashboard
aims to facilitate decision-making and mitigate costs associated with HR risks.

. Keywords: Risk Management, Human Resource, Artificial Intelligence, Medical University. .
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Extended Abstract

Introduction

In recent decades, transformations driven by
artificial ~intelligence (AI) technologies have

become one of the most significant forces reshaping
managerial, economic, and social systems. The
ability of AI algorithms to process large-scale
data, extract hidden patterns, predict events, and
provide decision-oriented recommendations has
positioned this technology as a core component of
organizational decision-making processes (1). In
the field of human resource management (HRM),
the adoption of advanced technologies—including
machine learning, neural networks, and predictive
analytics—has evolved into an effective tool for
forecasting and managing human-related risks.
Such risks can directly influence organizational
performance, productivity, human resource costs,
and the achievement of strategic objectives (2). Each
organization, and even each individual, may identify
a distinct set of human resource risks. According to
Nedomaran and Rani, every individual within an
organization can be perceived as a potential source
of risk, and risks associated with individuals may be
categorized as operational risks (3). Grencikova et al.
(4) state that HR-related risks include issues such as
integrity, confidence in employees’ skills, difficulty
adapting to work pressures, change management,
recruitment and retention costs, obsolescence and
retraining, industrial relations, operations affected
by workforce redistribution, and employees’ age
profiles. In service-oriented organizations, including
medical universities, human resources represent the
most valuable asset. Any disruption in workforce
stability, motivation, or performance can have
serious consequences for the quality of educational
and healthcare services. Human resource risks in
such institutions encompass a broad spectrum of
factors, including costs associated with employee
turnover, overtime, retention and capacity building,
intention to leave, vacant organizational positions,
reduced productivity, performance deficiencies, and
the emergence of high-risk organizational behaviors
(5-6).

Methods

This applied study was conducted in 2025 using a
mixed-methods (qualitative—quantitative) design to
develop a predictive model for human resource risk
management in Tehran’s medical universities. In the
qualitative phase, thematic analysis was employed
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to identify key human resource risks and extract
relevant indicators. Participants included managers
and experts in human resources, information
technology, finance, industrial engineering, and
artificial intelligence. Data were collected through
semi-structured interviews with 24 participants, each
lasting approximately 45-60 minutes. Purposive and
snowball sampling strategies were used. Theoretical
saturation was reached at the twentieth interview;
however, four additional interviews were conducted to
ensure data adequacy. Data analysis followed the six-
step thematic analysis process (data familiarization,
initial coding, theme searching, theme reviewing,
defining and naming themes, and report preparation)
using MAXQDA 23 software. The final themes and
extracted indicators were used to define the input
variables for the quantitative phase. In the quantitative
phase, predictive modeling of human resource risks
was performed using statistical and historical data
on HR risk indicators obtained from the information
systems of Tehran’s medical universities for the
period 2022-2024.

Results

The results indicate that the use of artificial
intelligence algorithms—particularly neural networks
and machine learning—plays an effective role in
predicting and modeling human-resource risks. By
leveraging data mining and big-data analytics, these
approaches can identify latent patterns associated
with employee performance, turnover intentions,
and behavioral indicators, thereby improving
managerial decision-making through intelligent risk
prediction and early-warning systems. The evaluation
of predictive models further suggests that their
performance is strongly dependent on data quality and
algorithm design. Despite the demonstrated benefits,
several challenges remain, including data limitations,
the need for appropriate technical infrastructure,
and ethical considerations in implementing these
technologies.

Discussion

This study aimed to predict and manage human
resource risks in medical universities by applying
artificial intelligence. The artificial neural network
model demonstrated a higher average accuracy
compared to the random forest and logistic
regression models, although the average accuracies
of all three models were close. The qualitative and
quantitative findings of this study, while consistent
with existing scientific literature, also introduce
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novel insights. The qualitative themes provide a
comprehensive framework for understanding the
challenges and opportunities of Al in human resource
risk management. Themes such as “Data Mining
and Big Data,” aligning with previous research by
Balaram et al. (38), indicate that Al-based models
and cloud computing can offer real-time, adaptive
risk insights for HR professionals, thereby enhancing
organizational decision-making and resilience in
high-risk, complex environments. Similarly, the
study by Dinakar Natti and Rajashekhar Moturu (40)
highlighted how Al technology significantly improves
recruitment, performance appraisal, and employee
performance prediction processes with high accuracy
and efficiency. The application of Al facilitates
optimal human resource selection based on multi-
parameter evaluations, ultimately contributing to the
overall enhancement of organizational performance
by emphasizing data analysis and prediction of
employee behaviors. Furthermore, the theme “Data
Challenges and Privacy,” as discussed in the $tudy
by Raja et al. (39), suggests that Al can improve
various processes, including talent acquisition and
recruitment, employee engagement and motivation,
and data-driven decision-making.

Conclusions

The human resources department must be fully aware
of its responsibilities in the process of managing
human resource risks, as these risks constitute one
of the most significant organizational risks. To
strategically serve the organization while protecting
employees and the organization itself, HR systems
must function as professional activities within the
overall organizational structure. In instances of
conflict, the HR unit should act as a facilitator and
remain neutral. However, in the situation under
discussion, the HR unit sided with one party to the
conflict instead of maintaining neutrality. Managers
must possess the necessary skills and knowledge to
effectively integrate risk management with human
resource management. Human resource risks are more
complex than other types of risks, and any situation
can potentially lead to such risks. When faced with
these risks, HR professionals must be flexible and
cannot solely rely on existing policies and procedures.
For effective management of human resource risks, it
is advisable for HR professionals to initially employ
informal procedures: strive to understand the real
issue and promote effective communication among
the parties involved in the conflict. The hybrid
approach of this study, by integrating qualitative
findings from expert interviews with quantitative

AN

findings based on advanced modeling, provided a
coherent picture of the potential and challenges of
applying artificial intelligence in this domain. The
qualitative findings highlighted the key components
influencing human resource risk and the necessity of
utilizing data mining, big data, and Al algorithms.
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