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ABSTRACT

Generative artificial intelligence is finding its way into healthcare administration to write letters, summarize documents, aid with coding, write prior-authori-
zation documentation, aid follow-up forms on claims, clarify bills, and lessen documentation load. The financial argument is appealing since administrative
tasks demand a lot of labor and bring about a slower payment process, payments being denied, re doing work and dissatisfaction among workers. However,
the savings in time may not necessarily translate into cash savings, and faulty output or nonconformance can lead to revenue leakage, repayment risk, privacy
breaches, operational crashes, and patient harm. This literature review builds up a systematic model to assess productivity, cost reductions, and monetary
risk within healthcare organizations in the United States. It differentiates between the completion of technical tasks and the achieved operational value;
illustrates the appropriate use cases by volume, and text intensity, rule stability, error detectability, financial impact, and proximity to clinical processes; and
proposes a total-cost-of-ownership model that adds up licensing, integration, supervision, rework, security, governance, and added-value-of-residual-loss.
A clear picture of analysis of scenarios shows the impact of labor redeployment and adopting and model error and denial avoidance and integration cost on
a project resulting into positive net value. The discussion concludes that generative Al can be most justified as an administrative copilot to a supervised Al,
rather than and an autonomous financial decision-maker. Hospitals ought to start with low volume, limited scope and reversible, high-volume tasks; claims,
coding, coverage and patient facing records must be human verified; there should be subgroup and payer specific error; post deployment benefits and losses
have to be monitored. Four analytical figures and four tables put in place a publication-quality structure in the hands of hospital leaders, finance departments,

informatics and compliance departments, and researchers.

Keywords: Generative Artificial Intelligence, Healthcare
Administration, Automation, Productivity, Administration
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Introduction

Healthcare organizations have thick administrative systems
that bridge the access and documentation of patients, their
codes, billing, utilization management, payment, compliance,
and communication. These mechanisms are expensive due
to a lack of a structured input, payer-specific procedures,
manual revisions, and exceptions that flow across clinical and
financial unit. A high clinician time and burnout are related to
administrative weight and workload on electronic-records [7-
10]. Generative artificial intelligence (GenAl) is used to turn
narrative content into an outline, summary, categorization,

explanation, and suggestions of the next action to be taken. The
language compatibility enables it to be applied to the problems
that could not be automated using traditional rules [11-14].

The economic potential needs to be defined. Increase in speed
undertaking a given task is a productivity increase but it is not
always a financial saving. Cash savings are actually realized by
a hospital when time is applied to productive work, decreased
fall rates of overtime or contractors, vacancy avoided, capacity
earned an extra dollar, or better payment results. On the other
hand, there are models that may seemingly be valid in a
demonstration but do downstream cost in the form of review,
correction, appeals, audit, security and fragmentation of the
workflow. An unbiased analysis should thus quantify both value
and risk both in a unit of time and by the same time frame
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It does not present research on patients’ level or even purport
that the values of the scenario depict a given hospital. It is an
analysis that will be preprinted to be discussed, and adapted to
future analyses using local operational data.

Administrative Applications and Application Value Streams.
Extensive Work with Language.

The closest case on the immediate use of GenAl is the situations
in which members of the staff have to read and generate texts
multiple times. Use of candidates: they can be used to remind
them about appointments, take in referrals, explain which benefits
are applicable to them, write dedication letters, write appeal
letters, extract specific contract clauses, compare policies, and
access internal knowledge. Ambient documentation and inbox
support are more towards the clinical edge: they may decrease
the clerical workload, but must have further protections as their
output can be incorporated into the health record or affect the
care [6,11,12].

More than volume should be looked at in terms of tasks selection.
Automation thought to be safer is based on stable rules and easily
identified errors. Great financial consequences, unpredictable
policy, low ground truth or closeness to clinical decision makes
it more likely the need to review by the experts. A patient billing

explanation can be a lot of text and high volume; however, a
wrong estimate can lead to a consumer harm. The creation of a
claim appeal can take a short period of time, but forged evidence
or an inappropriate policy reference, can lead to compliance
risks. The steps that the organization should mitigate should be
broken down into workflow steps and automated only the steps
that can be defined in terms of their inputs, outputs, owners and
validation.

Administrative task characteristics relevant to generative Al deployment
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Coding
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drafting
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Figure 1: Structured Assessment of Representative
Administrative Tasks. Scores are an Analytical Framework, not
Measured Hospital Performance.

Table 1: Healthcare Administrative Use Cases and Evaluation Measures

Use case Proposed GenAl role

Primary value measure

Principal control

Patient access and
scheduling

Draft multilingual reminders,
instructions, and responses

Call volume, abandonment,
scheduling time, no-show rate

Approved templates, language
review, escalation rules

Summarize documentation and
suggest candidate codes or queries

Coding support

Coder throughput, query rate,
accuracy, case-mix effect

Certified coder validation and audit
sampling

Prior authorization | Extract requirements and draft

submission narratives

Submission time, approval
cycle, avoidable cancellation

Payer-rule retrieval, evidence
citations, human attestation

Claims follow-up Summarize status and propose

next action

Touches per account, days in
receivables, staff capacity

Transaction log, payer-specific
rules, exception routing

Denial management | Classify causes and draft appeal

correspondence

Appeal time, overturn rate,
recovered cash, rework

Source-grounded generation and
compliance review

Patient financial
communication

Explain estimates, benefits,
balances, and options

Resolution time, complaints,
payment-plan conversion

Plain-language review, disclosure,
prohibited-advice controls

Policy and contract
review

Compare clauses and retrieve
obligations

Analyst time,
deadlines, variance detection

Authoritative document retrieval
and legal review

missed

How Productivity Becomes Financial Value

There are five lines relating administrative productivity
with economic value. First, the direct labor substitution is
where automation decreases paid hours, the utilization of
agencies, overtime, or the planned hiring. Second, there is
labor augmentation and the number of people is maintained
constant to enable the staff members to work on the backlog
or exceptions. Third, acceleration of revenue helps to decrease
delays in the service, clean claim and cash. Fourth, revenue
protection minimizes avoidable denials or under coding,
missed authorizations or unworked balances. Fifth, retention of
employees could increase in case of lessening work burden, but
should be gauged and not taken as-you-go.

There are various accounting implications of these channels.
Evaded future employment is not analogous to a present-day cost
cutting. An expedited process of preparing claims can enhance
faster working capital without an alteration of the recognized
revenues. Revenue can be increased with more code intensity, but
the wrong selection of code poses a risk of repayment and False
Claims Act. The recurring cash effects, single cost, accounting
timing, and capacity value and the nonfinancial benefits should
be separated into a business case. All the savings claimed must
have a budget owner and realization vehicle.
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lllustrative redistribution of administrative work time
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Figure 2: Illustrative Workflow-Time Redistribution for a
Representative Administrative Case. Values are Modeled for
Explanation and are not Empirical Findings.

Economic Evaluation Framework

Total Cost of Ownership

The apparent price of the vendor is not the only cost element.
Implementation, interface development, identity and access
management, data preparation, and retrieval infrastructure,

testing, model monitoring, human review, user training, change
management, and cybersecurity, privacy assessment, legal
review, and downtime procedures, and vendor oversight are all
part of total cost of ownership. Pricing based on the consumption
may offer variation with growing usage. Regression testing can
be needed to test model or prompt changes, although the user
interface may not show any changes.

Keep annual net value the same as realized labor value plus
operating-cost avoidance plus incremental contribution-margin
plus denial or leakage-avoidance, less license and compute-cost,
integration amortization, supervision and rework, governance
and security cost and expected-risk loss. Exposure to risk is
the amount of funds expected to go to waste due to adverse
occurrences, through the resulting events probability and
financial effects of these occurrences. The formula must be
considered as a distribution and not a point since adoption, saved
time, error and value realization are uncertain.

Table 2: Business Case Components and Evidence Requirements

interfaces, support, environments

architecture estimate

Component Calculation basis Evidence required Common overstatement

Labor capacity | Eligible volume % minutes saved | Time study, system timestamps, Treating all saved minutes as
x adoption % loaded labor rate quality-adjusted completion eliminated payroll

Revenue Change in clean-claim timing and | Matched workflow data and Counting faster cash as new
acceleration cash-collection timing finance validation revenue
Revenue Avoidable denials or leakage * Root-cause analysis, Attributing all overturns to the
protection recoverable value counterfactual, net collection rate | model
Technology cost | License, inference, storage, Contract, usage forecast, Using pilot price at enterprise scale

Operating cost

Review, correction, audit, training,

Observed review time and staffing

Assuming human oversight is

change management plan

costless

Expected risk
loss

Probability % impact by event type

Incident data, stress tests,
insurance and legal input

Excluding low-frequency high-
impact events

Residual value | Quality, access, employee

experience, strategic option value

Predefined validated measures

Monetizing benefits without an
observable mechanism

Scenario Analysis

Clear scenario model is good to have instead of a confident point
forecast. The pictorial representation in Figure 3 is that of a
mid-sized hospital program with multiple bounded workflows
in the administration. It is a rough balance sheet of uncertain
annual values of triangular distributions of labor redeployment,
operating-cost avoidance, revenue protection and licensing,
integration, and risk loss. The simulation does not represent
projected industry savings; it is simply intended to show that a
finance team can reveal assumptions and the likelihood of the
downside.

Practically, the organization ought to fill distributions out of the
base work measurement, a regulated pilot, contractual terms and
locally perceived error. There should be no double counting in
the model, denial drafting, and denial avoidance can represent
the same cases, and time saved and avoided hiring can represent
the same capacity. Outputs ought to be in the form of median
net value, percentile range, probability of loss, payback period,
and value by source. Decision makers ought to view which
assumptions motivate the outcome.

Scenario for a mid-sized h ital debl

= Median $237k
1200 ~=- Break-even

1000

800

600

Simulation frequency

-400 —200 o 200 400 600 800
Annual net financial impact in thousands of US dollars

Figure 3: Monte Carlo Scenario Distribution for an Illustrative
Mid-Sized Hospital Deployment. INPUTS are Hypothetical and
Should be Replaced with Locally Validated Data.

Productivity and Outcome Measurement

An effective assessment must be done prior to action. The unit
of work, eligible population, basis, comparison group, period
and primary endpoint should be mutually agreed upon by the
organization. Some of the process measures are minutes per
case, cases/full time equivalent, backlog, first pass completion,
handoffs, and turnaround. Quality measures consist of factual
error, un-substantiated statement, coding consensus, accuracy
of policy-citations, burden of correction and detection of
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exceptions. Measurements of financial levels are net labor
expense, vendor and infrastructure cost, denial dollars, net
collections, days in receivables, write-offs, refunds, repayments
and cost per completed case. The current Al reporting models
facilitate future specification of the intended use, comparators,
human engagement and failure analysis [18-20].

Ideally, randomized, or stepped-wedge deployment is possible.
Alternatively, matched difference-in-differences designs have
the ability to compare adoption sites having comparable controls
to consider the aspect of secular change. Simple before-and-
after comparisons are sensitive to seasonal volume, change in
payer-mix, change in staffing, co-occurring process redesign,
and learning. Intention views and actual-use views should be

Table 3: Minimum Scorecard for Prospective Evaluation

used in the analysis since a tool might not be used as opposed
to its availability. Present report subgroup performance (payer,
service line, language, location, and to determine concentrated
benefit and harm.

Event logs or direct work sampling should be used as a measure
of time saved as opposed to self-report. Whenever practicable
quality review should be blinded and it should have routine and
adversarial cases. There is a possibility that a model has the
effect of minimizing the average handling time and maximizing
the tail of extreme errors. Hence, not only the means but also the
distributional measures, like 95th percentile of correction time
and rate of financially material defects should be reported by
organizations.

rate

Domain Core metric Denominator Decision threshold
Productivity Quality-adjusted minutes per All eligible completed cases Predefined improvement without
completed case lower accuracy
Adoption Active use and override rate Eligible users and tasks Stable use with explainable

override patterns
Accuracy Material factual or policy error Reviewed outputs Below risk-tier limit with

confidence interval

Clean-claim, denial, overturn,
collection, and write-off measures

Revenue cycle

Eligible claims or dollars

Improvement versus concurrent
comparison

turnover intention

Cost Fully loaded cost per quality- Eligible completed cases Below baseline after
adjusted case implementation period

Risk Privacy, security, compliance, and | Uses or outputs No unacceptable event; trend
patient-impact events within tolerance

Equity Performance gap by payer, Subgroup-eligible cases No unexplained material disparity
language, site, and complexity

Workforce Review burden, satisfaction, Exposed staff Net improvement without work

intensification

Financial and Operational Risk

Model Error and Automation Bias

Generative models may create unsupported, yet fluent content,
omit the facts of the decisive nature, scan papers erroncously
or mix the directions of various sources [12-14]. The financial
materiality of administrative errors may not be difficult even
in situations where the clinical recommendation is not made.
False policy quotation of payers can nullify an appeal; incorrect
coding proposal may result in under comedy or over-payment; an
assured portrayal of benefits may subject the company to appeal
and compensation. Automation bias can lead to a decrease in the
quality of the reviews as employees and personnel become used
to probable results. These necessitate responsible translation,
which involves auditing of the entire translation process as well
as accountability that is well-defined and attributed [15-17,
21,22].

The value of the controls should be the same as that of the error.
Less risky drafts can be post-generation sampled and claims and
coding as well as patient-specific content involving financial
information should be pre-validated. It should only retrieve
authoritative and up to date sources and this must maintain
source citations. Different systems ought to decouple drafting
and approval, identify who approved it and not allow the model

to submit transactions independent of a deterministic validation
being present.

Privacy security and concentration to the vendors.

The information that is operated under administrative work
flows include safeguarded health data, financial data, credentials,
contracts, and internal policy. Unauthorized disclosure,
immediate injection, insecure plugins, over retention, cross-
customer training, model inversion, and lack of availability are
all considered to be risks. The HIPAA Security Rule, and the
cloud guidance are not excluded as long as data types governed
by the HIPAA Security Rule get handled by Al processes [5,32].
The use, retention, subcontracting, security, and notification
of incident, auditing rights, model alteration, portability and
termination support should be specified in contracts.

Reliable on a single supplier poses a risk of price, performance and
continuity. Hospitals are suggested to have exit plans, ability to
transfer data, intended prompts and set of evaluations, and manual
fallback. Updates in the models should be controlled due to the
ability of the changes to be made in behavior without a redesign of
the workflow being visible. The Generative Al Profile and the Al
Risk Management Framework offered by the NIST offer a valuable
framework to govern, map, measure and manage the risks [1,2].
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Compliance, Revenue Integrity.

The activities of coding and billing are controlled. The provider
will still be liable towards correctness of claims submitted,
support of medical necessity and records submitted to support
reimbursement [31]. GenAl could aid the organization of
evidence, but not to create documentation, guess unproven
diagnoses, and focus on maximizing the payment. The
compliance teams are supposed to not only test under coding
and over coding but also the patterns across users and by service
line and be able to perform a specific audit following a model
or payer-policy change. Automation of prior-authorization
also needs to be consistent with the existing interoperability
requirements and schedules of CMS implementation [3,4].

One-way sensitivity of the illustrative business case

Realized labor redeployment
Model error and rework
Adoption rate

Integration cost

Denial avoidance

Vendor price

Governance overhead

200 -100 o 100 200 300
Change in annual net benefit in thousands of US dollars

Figure 4: One-Way Sensitivity of the Illustrative Annual
Business Case. Values Show Modeled Changes from the Base
Scenario and are not Observed Hospital Savings.

Table 4. Risk-Tiered Deployment Roadmap

Governance and Implementation

It needs to be put in place in a progressive manner. The first
step is to inventory the workflow, and to determine baseline
performance. Second, categorize use case as a financial, privacy,
compliance and patient impact. Third, experiment with the
model, offline, on a representative locked dataset. Fourth, set up
silent or shadow pilot that output is not allowed to influence the
work and is compared to routine work. Fifth, permit controlled
use with extensive approval, rollback and escalation. Practice:
6 expand only when operational and financial requirements are
achieved. A drift in terms of input mix, payer policy, adoption,
error and cost should be noticed through continuous monitoring.
Fine ownership of the governance is required. The following
are responsible to the owner of business: outcome and benefit
realization; savings are challenged by finance, architecture and
access are controlled by information technology and security,
data use is assessed by privacy and legal, compliance oversees
coding, billing and represents that by payer, workflows that touch
care are reviewed by clinical leadership, and data evaluation is
done by model risk or quality groups. Procurement needs to be
evidenced and changed notified instead of a generalization of
vendor claims.

Stage Required activity Release criterion Audit evidence
1 Baseline Map workflow, volume, cost, A measurable problem and Process map, baseline dataset,
quality, exceptions, and ownership | decision window are defined benefit hypothesis
2 Offline Test representative and adversarial | Accuracy and risk limits met on Evaluation protocol, error
evaluation cases with blinded review locked data taxonomy, subgroup results

3 Shadow mode | Generate output without

operational use

Workflow fit and incremental
review burden understood

Comparison log, failure analysis,
cost telemetry

4 Supervised Human approves every

Net value positive and material

Approval trail, incident log, finance

pilot consequential output errors within tolerance validation
5 Controlled Expand sites or tasks with Benefits persist across settings and | Release record, drift dashboard,
scale monitoring and rollback payer mixes rollback test

6 Continuous
assurance

Revalidate changes, audit
outcomes, and rehearse downtime

Residual risk remains accepted by
accountable owner

Model inventory, change log, audit
report, exit plan

Constraints and Research Proposals.

This narrative review lacks a structured meta-analytic guideline
and evidence on the effectiveness of generative Al in healthcare
management is evolving fast. Numerous of the published reports
are one site, short term, vendor based or outcome based on
perceived burden as opposed to being audited financial results.
Numbers in Figures 2

-4 are scenarios of a numerical nature, and are not to be
generalized. Context of reimbursement and privacy in the US
might hamper generalizability to the other nations.

Incorporating preregistered designs, including the full
implementation cost, exposure of vendor interest, quantifying
down-stream correction, and protracted effects of findings into
practice should be incorporated in future research to allow drifting
and adjustment of organizations. Some of the priority questions
are: how time saved is re-deployed; are there benefits of denial

and coding, even though payer responded; is the performance
with language and payer groups; how time of human review
decreases or increases; how contract terms distribute financial
loss of an error by Al

Conclusion

Generative Al has the ability to help healthcare administration
be more productive with text-intensive tasks and help fulfill
reliable financial value, however, workflow redesign, adoption,
human validation, and disorderly measurement need to be
on the agenda. Hospitals ought to differentiate between time
saved and cash saved, the total operating costs and risk costs,
as well as assess uncertainty instead of being dependent on
one estimate on the return-on-investment. The most powerful
initial applications are limited, one-way activities, high volume
with authoritative source data and distinguishable errors. The
coded / claims, authorization, patient financial communication
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and other consequential workflows have to be documented and
under constant audit. Being a risk-based deployment, monitored
and at a risk level will allow the development of value with the
maintenance of the revenue integrity, privacy and sustainability
of the workforce and patient trust.
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