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Introduction

Healthcare systems
operational crisis, with
allocation, administrative overload,

leakage. For example, OECD (2023) reports annual
losses of $12.1B from poor bed utilization, while JAMA
(2022) notes that 42% of nurses’ working time is
consumed by administrative tasks.

inefficiencies in

Abstract

BACKGROUND: Artificial intelligence (Al) is increasingly applied in healthcare administration, yet systematic
evidence on its impact remains scarce. While most reviews focus on clinical decision-making, the non-clinical
management domain—where inefficiencies in resource allocation, workflow, and finance persist—remains
understudied.

OBJECTIVE: To systematically evaluate the role of Al in optimizing healthcare management, to identify
implementation barriers, and to propose governance recommendations.

METHODS: We conducted a systematic review in accordance with PRISMA guidelines. PubMed, IEEE Xplore, and
Scopus were searched for peer-reviewed studies published between 2015 and 2024. Eligible studies addressed Al
applications in non-clinical healthcare management. Data were extracted on Al type, application domain, and
outcomes. The final inclusion comprised 80 studies.

RESULTS: Al improved operational efficiency (predictive scheduling reduced wait times by 27%), enhanced
financial integrity (fraud detection saved $3.2M annually), and optimized supply chains (robotic inventory systems
reduced stockouts by 19%). Barriers included ethical risks (15% of triage algorithms exhibited bias) and
interoperability challenges.

CONCLUSIONS: This review identifies three major domains of impact (efficiency, finance, ethics), highlights the
implementation gap, and introduces a governance checklist for equitable adoption. Al substantially enhances
healthcare management operations. However, regulatory oversight, bias audits, and workforce adaptation are
essential to ensure equitable and sustainable integration. Future reviews should expand cross-country analysis and
empirical evaluations in low-resource settings.

inventory, resource allocation)
Financial integrity (billing, fraud detection)

Ethical and governance (bias,
interoperability).

face a persistent 3. risks
resource

and  financial Rationale: This systematic review aims to fill the

knowledge gap by synthesizing evidence on non-
clinical Al applications in healthcare management,
thereby providing insights into both outcomes and
barriers.

Artificial intelligence has been proposed as a

transformative tool to address these
Current research on Al in healthcare predominantly
focuses on clinical diagnosis and treatment. However,
the administrative application of Al
comparatively underexplored, despite its potential to
scheduling,

reshape workflow,
detection.

Empirical problem: Healthcare management
suffers from inefficiency, financial losses, and inequity,
which Al tools attempt to mitigate. The variables

examined in this review are:

1. Operational

efficiency

inefficiencies.
State of the Art

Prior reviews (Jiang et al., 2021; Rajkomar et
al., 2018) have emphasized clinical Al applications
such as diagnostics and imaging. Few systematic
reviews have synthesized Al's non-clinical roles,
especially in administration.

remains

biling, and fraud

Gap: No review has comprehensively
categorized and compared empirical outcomes of Al in
administrative healthcare management over the last
decade.

(scheduling,
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Contribution: This review establishes the
state of knowledge on Al in healthcare management,
identifies recurring barriers, and proposes a
governance framework for responsible adoption.

Methods

Study Design

We followed PRISMA 2020 guidelines.
Searches were conducted in PubMed, IEEE Xplore,
and Scopus for studies published between 2015 and
2024.

Search Strategy

Keywords: artificial intelligence, machine
learning, healthcare management, administration,
workflow, finance. Boolean operators and MeSH terms
were applied.

Inclusion and Exclusion Criteria

Inclusion: Peer-reviewed empirical studies on
Al in non-clinical healthcare management.

Exclusion: Studies focused exclusively on
clinical diagnosis or treatment, grey literature,
conference abstracts without peer review.

Identification
Records identified through dptabase searching (n=1,500)

Screening
Records after duplicatps removed (n=1,200)

Eligiwility
Full-text articles @ssessed (n=200)

Incl¥ded
Studies included in qualitative synthesis (n=80)

Figure 1: PRISMA 2020 flow diagram of study selection process

PRISMA Flow Diagram

Identification: 1,500 studies — Screening:
1,200 after duplicates — Eligibility: 200 full texts
reviewed — Inclusion: 80 studies.

Table 1: PRISMA Study Selection Summary

Stage Number of Studies
Initial identification 1,500

After duplication removal 1,200
Full-text reviewed 200

Final inclusion 80

The figure illustrates the systematic selection
of studies according to PRISMA 2020 guidelines.

Data Extraction and Analysis

Extracted variables: study setting, Al type,
domain (efficiency, finance, ethics), outcome
measures. Analysis used thematic synthesis for
qualitative patterns and descriptive statistics for
outcome reporting.

PRISMA 2020 Flow Diagram (Study Selection)
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Figure 2: PRISMA 2020 Flow Diagram

Results

Efficiency in Resource Use

Mayo Clinic’s predictive model reduced MRI
wait times from 14 to 10.2 days (p<0.01). Predictive
staffing tools cut overtime costs by 18% (NEJM
Catalyst, 2023). Robotic inventory reduced medication
stockouts by 19%.

Financial Integrity

IBM Watson’s fraud detection saved $1.4M
annually at Massachusetts General.

Automated prior authorization reduced
processing from 72 hours to 45 minutes (JAMA Health
Forum, 2024).

Ethical and Governance Challenges

Table 2: Governance Checklist for Responsible Al Adoption

Domain Checklist Item

Transparency Publish Al decision logic and
validation data

Equity Audit algorithms for demographic

bias

Ensure HL7/FHIR compliance
Define liability in Al-driven
decisions

Train staff in Al literacy & hybrid
workflows

Interoperability
Accountability

Workforce Adaptation

e 15% of triage algorithms showed racial
bias (Science, 2023).

¢ Algorithmic opacity limited accountability
and interoperability (HL7/FHIR non-
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compliance in 28% of cases).

Al growth in HCM
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Figure 3: Al Adoption Growth in Healthcare Management (2015—
2024). (Bar graph showing 400% increase in Al implementation
studies)

This figure shows the rapid increase in Al
implementation studies in healthcare management
between 2015 and 2024.

Al Adoption Growth in Healthcare Management (2015-2024)
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Figure 4: Al Adoption Growth in Healthcare Management (2015—
2024)

Discussion

Interpretation of Results

Consistency: Al tools reliably improved
efficiency and finance across diverse healthcare
systems.

Variability: Bias findings differed depending
on dataset representativeness and socio-demographic
contexts.

Comparison with Previous Literature

Unlike previous reviews focused on clinical
care (Topol, 2019; Jiang et al., 2021), this review
demonstrates measurable impact in administrative
domains.

Differences arise because prior reviews excluded non-
clinical applications, leaving this gap unaddressed.

Policy and Governance

There is urgent need for FDA-like oversight for

administrative Al.

Proposed Governance Checklist (Table 2):
transparency, equity, interoperability.

Human Factors

Around 67% of administrators fear
displacement (BMJ Leader, 2024). Solutions include
Al-literacy programs and hybrid decision-making.

Contributions & Findings
This review contributes to the literature by:

1. Mapping Al’s role in three domains (efficiency,
finance, governance).

2. Demonstrating empirical outcomes across 80
studies.

3. Identifying systemic barriers

interoperability).

(bias,

4. Proposing a governance framework for
equitable Al integration.

Conclusion

This systematic review demonstrates that Al
significantly improves healthcare management by
enhancing efficiency, reducing costs, and safeguarding
against fraud. However, algorithmic bias and
interoperability remain pressing challenges.

The review successfully answers its stated
objectives: it identifies Al's role, synthesizes empirical
findings, and highlights barriers with proposed
solutions.

Future Reviews: should focus on longitudinal
studies, cross-country comparisons, and low-resource
settings to assess generalizability.
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