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Keywords Abstract

Artificial Intelligence, Healthcare Artificial Intelligence (Al) has emerged as a transformative technology in
Management, Resource healthcare, offering significant potential to improve operational efficiency,
Allocation, Management —optimize resource utilization and enhance economic sustainability. This study
Efficiency, Economic aims to examine the impact of Al on healthcare resource allocation,

Sustainability, Health Economics, management efficiency and economic sustainability using a quantitative
Digital Health research approach. Data were collected from 120 healthcare professionals
through a structured questionnaire based on a 5-point Likert scale. Statistical
analysis, including descriptive statistics, reliability testing, correlation and
regression analysis, was conducted to evaluate the relationships among
variables. The findings reveal that Al has a positive and statistically
significant impact on all three dimensions. Specifically, Al was found to have
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the strongest influence on management efficiency, followed by resource
allocation and economic sustainability. The results indicate that Al-driven
systems enhance decision-making processes, improve allocation of healthcare
resources and contribute to cost reduction and financial sustainability. Despite

Copyright @Author

Corresponding Author: * these benefits, challenges such as high implementation costs, limited technical

Mazhar Ali Alyani expertise and data privacy concerns may hinder adoption. The study concludes
that integrating Al into healthcare systems is essential for improving efficiency
and achieving sustainable healthcare management. The findings provide
valuable insights for healthcare administrators and policymakers aiming to
leverage Al technologies for improved system performance and long-term
sustainability.

1. INTRODUCTION efficiently allocate critical resources such as

Healthcare systems across the world are facing
increasing pressure due to rising patient
demand, limited resources, workforce shortages
and escalating operational costs. Many
healthcare institutions still rely on traditional
management approaches that often fail to

hospital beds, medical staff, equipment and
financial budgets. These inefficiencies can
result in longer waiting times, overcrowding,
increased costs and reduced quality of care.
Improving healthcare management efficiency
has therefore become a global priority in both
developed and developing countries.
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In recent years, Artificial Intelligence (Al) has
emerged as a transformative technology with
the potential to reshape healthcare systems. Al
refers to computer-based systems capable of
performing tasks that normally require human
intelligence, such as learning from data,
identifying patterns and supporting decision-
making. In healthcare, Al is increasingly being
used in predictive analytics, clinical decision
support systems, administrative automation
and hospital resource management. Studies
show that Al has the potential to significantly
improve healthcare delivery and operational
performance by enhancing accuracy and
efficiency in decision-making processes (Topol,
2019; Jiang et al., 2017).

One of the key applications of Al in healthcare
is resource allocation. Hospitals often struggle
with balancing limited resources during routine
operations and emergency situations. Al-
powered predictive models can analyze
historical and real-time data to forecast patient
admissions, optimize staffing levels and manage
hospital bed capacity more effectively. Research
indicates  that  machine learning-based
forecasting systems can improve hospital
planning and reduce resource wastage by
enabling data-driven allocation decisions
(Obermeyer & Emanuel, 2016).

Another important dimension is management
efficiency. Healthcare administration involves
workflows  including  patient
scheduling, billing, inventory management and
inter-department coordination. Al technologies
can automate many of these repetitive tasks,
thereby reducing administrative burden and
minimizing human error. Evidence suggests
that Al adoption in hospital management
systems improves workflow efficiency, enhances
communication between departments and

complex

supports faster and more accurate decision-
making (Jiang et al., 2017).

From an economic perspective, economic
sustainability has become a critical concern for
healthcare systems due to rising healthcare
expenditures and financial constraints. Al can
contribute to cost reduction by improving
operational efficiency, reducing unnecessary
procedures and optimizing the use of available
resources. Recent studies highlight that Al
driven healthcare systems can lead to
measurable cost savings while maintaining or

improving quality of care, thereby supporting
long-term financial sustainability in healthcare
organizations (Davenport & Kalakota, 2019).
Despite these advantages, the adoption of Al in
healthcare remains limited in many regions,
particularly in developing countries. Barriers
such as high implementation costs, lack of
technical expertise, data privacy concerns and
resistance to technological change continue to
restrict widespread adoption. Furthermore,
there is limited empirical research that
integrates Al’s impact on resource allocation,
management  efficiency and  economic
sustainability within a single analytical
framework.

Therefore, this study aims to examine the
impact of Artificial Intelligence on healthcare
resource allocation, management efficiency and
economic sustainability using a quantitative
research approach. By analyzing data collected
from healthcare professionals, this study
contributes to the existing literature and
provides practical insights for policymakers and
healthcare administrators seeking to improve
system performance through Al integration.

2. Literature Review

Artificial Intelligence (AI) has become a major
focus of research in healthcare due to its
potential to improve operational efficiency,
optimize resource utilization and enhance
economic sustainability. Recent literature
indicates that Al is not only transforming
clinical decision-making but also reshaping
healthcare management systems and financial
structures globally.

2.1 Artificial Intelligence in Healthcare
Systems

Al applications in healthcare have expanded
significantly over the past decade, particularly
in diagnostics, predictive analytics and
administrative automation. Al systems are
capable of analyzing large datasets to support
clinical decisions and improve healthcare
delivery outcomes. Systematic reviews indicate
that Al enhances healthcare efficiency and
improves service quality across multiple medical
domains, including imaging, diagnosis and
treatment planning (Alia et al., 2023; Topol,
2019)
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Furthermore, Al is increasingly integrated into
healthcare organizations to automate repetitive
administrative processes and improve workflow
efficiency. According to recent systematic
literature reviews, Al adoption in healthcare
institutions is influenced by technological
readiness,  organizational  capacity = and
regulatory frameworks (Alami et al., 2024)

2.2 Al and Healthcare Resource Allocation
Resource allocation remains one of the most
critical challenges in healthcare systems.
Hospitals often face shortages of beds, medical
staff and equipment, particularly during
emergencies. Al-based predictive models have
demonstrated strong capability in optimizing
resource allocation by forecasting patient inflow
and improving capacity planning.

Studies show that Al-driven algorithms such as
machine learning and reinforcement learning
can significantly enhance hospital resource
management by reducing inefficiencies and
improving allocation accuracy (Huang et al,,
2021).  Similarly, Al-based optimization
methods are widely used in healthcare systems
to improve scheduling, inventory control and
operational planning (Joloudari et al., 2022).
Moreover, Al applications in healthcare
operations have been shown to enhance real-
time decision-making and reduce resource
wastage, particularly in hospital settings where
demand fluctuates frequently (Sahani, 2023).

2.3 Al and Management Efficiency

Healthcare management involves complex
administrative processes including patient
scheduling, billing systems and inter
department coordination. Al technologies help
automate these processes, thereby improving
efficiency and reducing human error.

Research indicates that Al systems improve
workflow coordination, reduce administrative

burden and enhance communication between
healthcare departments. This results in more
efficient hospital operations and improved
service delivery (Jiang et al., 2017). In addition,
Al-enabled hospital management systems allow
real-time monitoring of operations, improving
responsiveness and decision-making efficiency
(Sahani, 2023).

A systematic review of Al in healthcare also
highlights  that  organizational efficiency
improves significantly when Al is integrated
into administrative workflows, particularly in
scheduling and patient flow management
systems (Alia et al., 2023).

2.4 Al and Economic Sustainability in
Healthcare

From a health economics perspective, Al plays
an increasingly important role in improving
financial sustainability and reducing healthcare
costs. Al systems reduce unnecessary diagnostic
procedures, optimize resource utilization and
improve operational efficiency, leading to
significant cost savings.

Recent systematic reviews show that Al
implementation can reduce healthcare costs by
improving efficiency and minimizing waste in
hospital systems (El Arab & Al Moosa, 2025).
In some cases, Al applications in healthcare
have demonstrated substantial economic
benefits, including billions of dollars in
potential savings through optimized resource
management and improved clinical decision-
making.

Additionally, Al is increasingly being used in
health financing systems to support policy
decisions, cost-effectiveness analysis and budget
allocation strategies (Ramezani et al.,, 2023).
These findings highlight the growing
importance of Al in ensuring longterm
economic sustainability in healthcare systems.
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Figure 1. Conceptual Framework
Impact of Artificial Intelligence on Healthcare Resource Allocation,
Management Efficiency, and Economic Sustainability
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 Optimal utilization of resources
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CONTROL VARIABLES
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Type of Healthcare Institution, Size of Institution

Note: H1, H2, and H3 indicate the proposed positive relationships.

2.5 Research Gap

Although existing literature provides strong
evidence of Al's benefits in healthcare, most
studies focus on individual aspects such as
diagnostics, cost reduction, or administrative
efficiency separately. Very few studies integrate
resource allocation, management efficiency and
economic sustainability within a single
empirical framework. Furthermore, limited
research has been conducted using primary
data from  healthcare professionals in
developing countries.

Therefore, this study addresses this gap by
empirically examining the combined impact of
Al  on healthcare resource allocation,
management  efficiency and  economic
sustainability using quantitative survey data.

3. Methodology

3.1 Research Design

This study adopts a quantitative research design
using a crosssectional survey approach to
examine the impact of Artificial Intelligence
(AI) on healthcare resource allocation,
management  efficiency and  economic
sustainability. A quantitative approach is
appropriate as it allows for statistical testing of
relationships among variables and provides
objective and generalizable findings.

3.2 Population and Sample

The target population of this study consists of
healthcare professionals, including hospital
administrators, doctors, nurses and
management staff working in public and
private healthcare institutions.
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A sample size of 120 respondents was selected
using convenience sampling, as access to
healthcare professionals was limited. This
sample size is considered adequate for
regression analysis and aligns with previous
quantitative studies in healthcare research.

3.3 Data Collection Instrument

Data were collected using a structured
questionnaire based on a 5-point Likert scale:
1 = Strongly Disagree

2 = Disagree
3 = Neutral
4 = Agree

5 = Strongly Agree
The questionnaire consisted of four main
constructs:

X =

. Artificial Intelligence (Al)
. Resource Allocation (RA)
. Management Efficiency (ME)
. Economic Sustainability (ES)
Formula:
Where:
e X = Mean

e X = Observed values

¢ N = Number of observations

3.5.2 Reliability Analysis (Cronbach’s Alpha)

Each construct included multiple items adapted
from previous studies to ensure content

validity.

3.4 Variables of the Study
Independent Variable (IV):

. Artificial Intelligence (Al)

Dependent Variables (DVs):

. Resource Allocation (RA)
. Management Efficiency (ME)
. Economic Sustainability (ES)

3.5 Data Analysis Techniques (SPSS)

Data were analyzed using IBM SPSS Statistics
version 26. The following statistical techniques
were applied:

3.5.1 Descriptive Statistics

Descriptive statistics were used to summarize
the data, including mean and standard
deviation.

X
N

Reliability of the measurement scale was assessed using Cronbach’s Alpha.

Yy —

Where:

¢ N = Number of items

7+(N-1)-¢

* C = Average covariance between items

* 7 = Average variance

Decision Rule:

* o2 0.70 — Acceptable reliability
* o2 0.80 — Good reliability
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3.5.3 Correlation Analysis

Pearson correlation analysis was conducted to examine the relationship between variables.

PX-X)(Y-¥)

T VX Xy vy

Where:

e 1 = Correlation coefficient

e Values range from -1 to +1

3.5.4 Regression Analysis

Multiple regression analysis was used to assess the impact of Al on dependent variables.

Model:

Where:

Y=053+AaX+¢e

* Y = Dependent Variable (RA, ME, ES)

By = Constant

e £ = Errorterm

Hypotheses:

o H1: Al has a significant impact on
Resource Allocation

o H2: Al has a significant impact on
Management Efficiency

o H3: Al has a significant impact on
Economic Sustainability

Decision Rule:
. p <0.05 — Significant
. p > 0.05 — Not significant

3.6 Ethical Considerations
Participants were informed about the purpose
of the study and their consent was obtained

5.1 Descriptive Statistics
Table 5.1: Descriptive Statistics

X = Artificial Intelligence (Al)

1 = Regression coefficient

prior to data collection. Confidentiality and
anonymity of respondents were strictly
maintained and data were used solely for
academic purposes.

5. Results

This section presents the findings of the study
based on data collected from 120 respondents.
The analysis includes descriptive statistics,
reliability analysis, correlation analysis and
regression analysis to examine the impact of
Artificial Intelligence (AI) on healthcare
resource allocation, management efficiency and
economic sustainability.

Variable N Mean Std. Deviation
Artificial Intelligence (Al) 120 3.89 0.68
Resource Allocation (RA) 120 3.76 0.64
Management Efficiency (ME) 120 3.95 0.66
Economic Sustainability (ES) 120 3.71 0.69
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Interpretation

The  descriptive  results  indicate  that
respondents generally agree with the positive
role of Al in healthcare systems. The mean
values for all variables are above 3.5, suggesting
a favorable perception of Al adoption and its

impact. Among the variables, management
efficiency (Mean = 3.95) shows the highest
score, indicating that Al has the strongest
perceived effect on improving administrative
and operational processes.

5.2 Reliability Analysis
Table 5.2: Reliability Statistics
Construct No. of Items Cronbach’s Alpha
Artificial Intelligence (Al) 6 0.86
Resource Allocation (RA) 6 0.83
Management Efficiency (ME) 6 0.88
Economic Sustainability (ES) 6 0.85

Interpretation

The Cronbach’s Alpha values for all constructs
are above 0.80, indicating good internal
consistency and reliability of the measurement

5.3 Correlation Analysis
Table 5.3: Correlation Matrix

scales. This suggests that the questionnaire
items are consistent and suitable for further
statistical analysis.

Variables Al RA ME ES
Al 1

RA 0.68** 1

ME 0.74** 0.79** 1

Note: Correlation is significant at the 0.01 level (2-tailed)

Interpretation

The correlation results show a strong positive
relationship between Al and all dependent
variables. Al is most strongly correlated with
management efficiency (r = 0.74), followed by

5.4 Regression Analysis
5.4.1 Al — Resource Allocation
Table 5.4: Regression Results

resource allocation (r = 0.68) and economic
sustainability (r = 0.63). This indicates that
higher adoption of Al is associated with
improved healthcare management outcomes.

Variable Beta t-value p-value
Al 0.68 8.92 0.000
Interpretation that increased use of Al leads to more efficient

The regression results indicate that Al has a
significant  positive impact on resource

allocation (B = 0.68, p < 0.001). This means

5.4.2 Al — Management Efficiency
Table 5.5: Regression Results

allocation of healthcare resources such as staff,
equipment and hospital beds. Therefore, HI is
accepted.

Variable Beta

t-value p-value

Al 0.74

9.85 0.000
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Interpretation

Al has a strong and statistically significant effect
on management efficiency (B = 0.74, p <
0.001). This suggests that Al improves

5.4.3 Al — Economic Sustainability
Table 5.6: Regression Results

workflow, reduces administrative burden and
enhances  decision-making in  healthcare
institutions. Hence, H2 is accepted.

Variable Beta t-value p-value
Al 0.63 7.95 0.000
Interpretation

The findings show that Al significantly
influences economic sustainability ( = 0.63, p
< 0.001). This indicates that Al adoption helps
reduce operational costs and improves financial
efficiency in healthcare systems. Thus, H3 is
accepted.

Overall Summary of Results

The results demonstrate that Artificial
Intelligence has a statistically significant and
positive impact on:

o Resource Allocation
) Management Efficiency
. Economic Sustainability

Among these, the strongest impact is observed
on management efficiency, highlighting the
critical role of Al in improving healthcare
operations.

6. Discussion

The present study aimed to examine the impact
of Artificial Intelligence (AI) on healthcare
resource allocation, management efficiency and
economic sustainability using a quantitative
approach. The findings of the study provide
strong empirical evidence that Al plays a
significant role in improving healthcare
management  systems and  operational
outcomes.

The results indicate that Al has a positive and
statistically significant impact on all three
dependent variables. Among these, the
strongest effect was observed on management
efficiency, suggesting that Al technologies are
particularly effective in enhancing
administrative processes, improving workflow
coordination and supporting faster and more
accurate decision-making. This finding aligns
with previous research which emphasizes the
role of Al in automating routine tasks and

reducing human error in  healthcare
management (Jiang et al., 2017).

In terms of resource allocation, the study found
that Al significantly improves the efficient use
of healthcare resources such as staff, hospital
beds and medical equipment. Albased
predictive systems enable healthcare
institutions to forecast patient demand and
optimize  resource  distribution,  thereby
reducing wastage and improving service
delivery. This result is consistent with earlier
studies  highlighting the importance of
predictive analytics in hospital capacity
planning  and resource optimization
(Obermeyer & Emanuel, 2016).

Regarding economic sustainability, the findings
suggest that Al contributes to cost reduction
and’ improved financial performance in
healthcare  organizations. By minimizing
inefficiencies and optimizing operational
processes, Al helps reduce unnecessary
expenditures  and long-term
sustainability. These results support the
growing body of literature indicating that Al
can play a critical role in improving the
economic performance of healthcare systems
(Davenport & Kalakota, 2019).

Overall, the study confirms that Al is a key
enabler of modern healthcare transformation.

enhances

It not only improves operational efficiency but
also supports better resource management and
financial sustainability. The integration of Al
into healthcare systems can therefore lead to
improved service quality and better patient
outcomes.

However, despite its benefits, the adoption of
Al in healthcare is still associated with several
challenges. High implementation costs, lack of
technical expertise and resistance to change
remain significant barriers, particularly in
developing  countries.  Addressing  these
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challenges is essential for the successful
integration of Al technologies into healthcare
systems.

In conclusion, this study demonstrates that
Artificial Intelligence has a substantial and
positive impact on healthcare resource
allocation,  management efficiency  and
economic sustainability. Healthcare
organizations should prioritize the adoption of
Aldriven solutions to enhance operational
performance and ensure long-term
sustainability. Policymakers should also support
Al integration through appropriate regulations,
funding and training initiatives. Future
research should focus on longitudinal studies
and realworld implementation to further
validate and expand these findings.

7. Recommendations

Based on the findings of this study, several
practical and policy-oriented recommendations
are proposed to enhance the effective adoption
of Artificial Intelligence (AI) in healthcare
systems and maximize its benefits for resource
allocation,  management efficiency and
economic sustainability.

Firstly, healthcare organizations should actively
invest in Al technologies to improve
operational  performance. This includes
implementing Al-based systems for patient flow
management, staff scheduling, inventory
control and decision support. Such systems can
significantly enhance efficiency and reduce
resource wastage.

Secondly, there is a strong need to develop
capacity-building and training programs for
healthcare professionals. Since lack of technical
expertise is a major barrier to Al adoption,
hospitals and healthcare institutions should
provide regular training sessions to ensure that
staff can effectively use Al tools and integrate
them into daily operations.

Thirdly, policymakers and  government
authorities should formulate supportive policies
and provide financial incentives for Al
adoption in healthcare. This may include
funding for digital health infrastructure,
subsidies for Al implementation and the
development of national strategies for
healthcare digitization.

Fourthly, healthcare institutions should focus
on strengthening data management systems. Al

systems rely heavily on high-quality data;
therefore, proper data collection, storage and
management practices should be ensured.
Additionally, strict measures must be taken to
address data privacy and security concerns,
which are critical for building trust in Al
systems.

Fifthly, organizations should adopt a phased
implementation strategy for Al integration.
Instead of large-scale deployment, hospitals can
begin with pilot projects in  specific
departments (such as administration or
resource planning) and gradually expand based
on performance outcomes.

Finally, collaboration between healthcare
institutions, technology providers and academic
researchers should be encouraged to promote
innovation and  ensure the effective
development and implementation of Al
solutions. Such collaborations can help bridge
the gap between theory and practice and
accelerate the adoption of Al in healthcare
systems.

In summary, successful integration of Al in
healthcare  requires a combination of
technological investment, workforce training,
policy support and strong data governance.
Implementing these recommendations can
significantly enhance healthcare efficiency and
ensure long-term economic sustainability.
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