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Abstract: Using artificial intelligence and natural language processing to change how prior authorizations work is a big step 

forward for handling healthcare. It fixes old problems that have made things hard for doctors and slowed down care for patients. This 

article looks at how machines are changing authorization processes, turning old manual tasks into simple, tech-driven ones. These 

language models can read medical documents and use cloud systems to keep up with rules. This setup lets decisions happen fast 

while keeping things accurate. These systems are good at pulling info from different medical documents, matching patient stories to 

standard codes, and checking if treatments match proven guidelines. This change isn't just about working faster. It also helps with 

medical choices. Machine learning checks if treatments are needed, spots when things are overused, and gives custom advice based 

on the patient. Hospitals that use these tools say they have less paperwork, better income management, and happier patients who get 

the treatments they need faster. Artificial intelligence is setting new standards for how well healthcare is run. It is also improving care 

and how resources are used. 

Keywords: Artificial Intelligence In Healthcare, Natural Language Processing, Clinical Decision Support Systems, Healthcare 

Automation, Prior Authorization Efficiency. 

 

INTRODUCTION 
The prior authorization process has emerged as 

one of healthcare's most pressing administrative 

challenges, imposing substantial burdens on 

clinical workflows and patient care delivery. 

According to recent survey data from the 

American Medical Association, an overwhelming 

94% of physicians report that prior authorization 

requirements delay necessary medical care, with 

patients experiencing average wait times of two 

business days for authorization decisions 

(McCormick, B. 2025). More concerning still, 

26% of physicians indicate that authorization 

responses frequently extend beyond three business 

days, creating critical gaps in treatment continuity 

(McCormick, B. 2025). The administrative toll 

extends far beyond simple delays, as medical 

practices now dedicate approximately 13 hours per 

physician each week to prior authorization 

activities, effectively consuming nearly two 

complete business days that could otherwise be 

allocated to direct patient care (McCormick, B. 

2025). This article examines the transformative 

potential of Artificial Intelligence (AI) and Natural 

Language Processing (NLP) technologies in 

revolutionizing prior authorization processes. 

The promise of automated systems lies in the 

fundamental reimagining of authorization 

workflows, transforming manual, paper-based 

processes into intelligent, digitally-enabled 

operations. Research demonstrates that AI-

powered authorization platforms can achieve 

remarkable efficiency gains, with processing 

time reductions reaching 78% compared to 

traditional manual methods (Lenert, L. A. et al., 

2023)]. These systems demonstrate the capability 

to handle routine authorization requests with 

automated approval rates of 85% for cases 

meeting established clinical criteria, while 

maintaining accuracy levels that exceed 92% in 

predicting authorization outcomes (Lenert, L. A. 

et al., 2023)]. The integration of NLP engines 

enables the extraction of relevant clinical 

information from unstructured documentation 

with 89% precision, addressing one of the 

most time-consuming aspects of the 

authorization process (Lenert, L. A. et al., 

2023)]. The technology that supports these 

improvements combines cloud infrastructure 

with systems designed to meet rules. This 

creates an atmosphere where decisions can be 

made instantly while still following healthcare's 

difficult rules. Modern authorization platforms 

process over 1.2 million requests monthly across 

integrated healthcare networks, demonstrating 

scalability that traditional manual processes 

cannot match (Lenert, L. A. et al., 2023)]. The 

economic implications are equally compelling, 

with healthcare organizations reporting 

administrative cost reductions of $3.14 per 

transaction when implementing AI-powered 

authorization systems compared to manual 

processing methods (McCormick, B. 2025). This 

translates to potential industry-wide savings of 

$13.3 billion annually based on current 
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authorization volumes, representing a significant 

opportunity for healthcare cost containment 

(McCormick, B. 2025). 
 

Automated authorization systems greatly help with 

quality and safety issues found in manual 

processes. Denial rates go down by 23% because 

of better records and compliance checks. Appeals 

from mistakes drop by 67%. These improvements 

directly help patients since quicker decisions mean 

faster access to treatments. This can stop diseases 

from getting worse and lower health risks from 

treatment delays. Intelligent authorization systems 

are more than just tech getting better; they are a 

big change in how healthcare is run. They can turn 

a slow, costly process into something that works 

well for everyone in healthcare. 
 

 
Figure 1: Healthcare Provider Time and Cost Impact of Manual Prior Authorization Processes (McCormick, 

B. 2025; Lenert, L. A. et al., 2023) 
 

TECHNICAL ARCHITECTURE AND 
NLP IMPLEMENTATION 
Using Natural Language Processing in prior 

authorization is a smart mix of computer language 

study and medical data work. It changes how 

healthcare systems read and handle medical 

documents. Current uses of NLP in hospitals show 

it can pull out useful information from medical 

texts. Studies show these systems are usually 85% 

to 95% correct when pulling info (Eguia, H. et al.,  

2024). It works by using a step-by-step process to 

handle text, find important parts, see how things 

relate, and read the meaning. Each step builds on 

the last to understand the text (Eguia, H. et al.,  

2024). 
 

Finding named entities is key to medical NLP 

systems. These systems spot important medical 

ideas in doctor notes and reports. The programs 

look through medical documents to find diagnoses, 

meds, actions, and body parts with good accuracy. 

New designs using transformers have made this 

better. Models like BioBERT and ClinicalBERT 

are better at reading medical text than regular 

language models (Nerella, S., et al.,  2024). These 

models are trained on lots of medical writings and 

records, so they get medical terms, shortcuts, and 

how language is used in context (Nerella, S., et al.,  

2024). 
 

To ready data for computer use, organizations 

have to standardize all document formats, 

addressing inconsistencies from layout, coding, 

and structure changes. They need to correct 

abbreviations, spelling, and word choices for text 

consistency. This standardization ensures uniform 

text understanding, no matter the origin or author. 

They have to extract features using attention and 

context to grasp the meaning, beyond simple 

keyword matching (Nerella, S., et al.,  2024). 
 

Machine learning programs are trained on old 

approval info to spot patterns and guess results 

better. These models use deep learning to process 

many features at once, learning how medical info 

and approval results relate. The system learns 

approval rules for different medical areas and 

treatments by seeing millions of examples (Eguia, 

H. et al.,  2024). It keeps learning as new info 

comes in, so it gets better at guessing over time by 

seeing more cases and results. 
 

Connecting to standard medical terms and coding 
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gives NLP results a base in meaning. Mapping 

medical ideas to codes like ICD-10, CPT, and 

SNOMED CT lets it work with current health 

systems and read things the same way on all 

platforms (Eguia, H. et al.,  2024). This helps 

automatically assign codes for approval requests, 

cutting down on manual mistakes and delays. The 

meaning part also checks info against medical 

knowledge to make sure it's correct and spots any 

problems in the documents (Nerella, S., et al.,  

2024). Some systems use knowledge graphs to 

show how medical ideas relate, which helps in 

better thinking about what is right and needed 

based on the extracted info. 
 

Table 1: Natural Language Processing Architecture and Medical Text Processing Features (Eguia, H. et al.,  

2024; Nerella, S., et al.,  2024) 

System Component Technical Implementation 

Entity Recognition Function Identifies diagnoses, medications, procedures, and anatomical 

references 

Transformer Models Used BioBERT and ClinicalBERT for medical text comprehension 

Preprocessing Operations Corrects abbreviations, spelling, and standardizes terminology 

Feature Extraction Method Attention mechanisms and contextual embeddings 

Medical Coding Integration Maps to ICD-10, CPT, and SNOMED CT systems 

Training Data Approach Millions of annotated examples for pattern recognition 

Knowledge Representation Knowledge graphs showing medical concept relationships 
 

CLOUD-BASED INTEGRATION AND 
REGULATORY COMPLIANCE 
FRAMEWORK 
The move to cloud-based healthcare systems has 

really changed how prior authorization systems are 

set up and scaled. It's created new ways to keep 

data secure and meet regulations. Modern cloud 

platforms built for healthcare use multiple security 

layers to handle sensitive medical info safely and 

keep things running smoothly (Zao, J. K. K.et al.,  

2024). These systems use containerized 

microservices managed with Kubernetes, which 

allows for flexible resource use and scaling to 

handle changing authorization needs. Zero-trust 

security means every data transfer is checked and 

encrypted, so health info stays safe across all 

computing resources. 
 

Cloud-based authorization platforms can connect 

to different healthcare systems using standard 

protocols like HL7 FHIR. This makes it easy to 

share data in real-time with electronic health 

record systems, practice management tools, and 

payer networks, creating a connected system for 

authorization processing (Zao, J. K. K.et al.,  

2024). The cloud infrastructure can quickly 

respond to authorization requests, setting off 

automated processes that check clinical 

information against payer rules. It also keeps a full 

record of everything for regulatory compliance. 
 

Building regulatory compliance into cloud 

authorization systems is a useful way to manage 

federal and state rules for medical data. 

Automation has become key for healthcare groups 

that want to stay efficient while handling more 

rules. These systems watch data access, apply 

permissions based on roles, and make the 

necessary audit paperwork. This changes a manual 

job into a tech-supported process (Adelusola, M. 

2021). 
 

To keep data safe in the cloud and comply with 

HIPAA, it is key to handle security needs well. 

Cloud approval systems guard data by encoding it 

when it is saved and sent. Info can be encoded 

with AES using 256-bit keys when stored and 

with TLS when sent (Zao, J. K. K.et al.,  2024). 

User are given restricted access only to the data 

they actually require for their work. Logging 

systems also keep track of all activity on patient 

data for auditing purposes. 
 

State rules make authorization systems more 

complex since each state has its own rules for prior 

authorization processes and schedules. Cloud 

platforms deal with this by using flexible rules 

engines. These engines can change to fit local 

rules without big system updates. They keep 

libraries of state-specific rules that update 

automatically when laws change. This helps make 

sure that organizations. stay compliant without 

doing manual work. Automation of updates means 

they can avoid breaking rules due to old policies. 

Healthcare groups can trust that their authorization 

decisions follow the current legal rules (Adelusola, 

M. 2021). Multi-tenant systems let different 

healthcare groups keep their own compliance 

settings within a shared structure. This cuts costs 

while keeping independence and sticking to the 

rules. 
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IMPACT ON HEALTHCARE 
EFFICIENCY AND COST REDUCTION 
The use of artificial intelligence to change how 

prior authorizations are done has made operations 

run better, which is changing the finances of 

healthcare management. Study in rheumatology 

offices shows that AI authorization systems make 

choices almost right away, instead of taking days. 

For normal requests, automatic approvals happen 

in less than five minutes (Badsha, H. et al., 2024). 

This faster process helps patients because doctors 

can begin treatments sooner without the delays that 

used to cause problems. The better operations also 

bring correct results, consistency, and use 

resources well across healthcare groups. 
 

Healthcare places using AI authorization report 

less management work, so employees can do more 

for patients. Studies of rheumatology offices say 

automatic systems handle about 80% of 

authorization requests without people, allowing 

staff to deal with hard cases (Badsha, H. et al., 

2024). This change in workforce has big savings, 

as offices lower spending on things like overtime 

and temporary staff. They also keep employees 

happier by removing tasks that repeat. The 

consistency of automatic choices stops changes in 

authorization results that came from busy workers, 

training differences, or opinions on guidelines. 
 

The use of clinically connected authorization 

software across different payer networks shows 

these solutions can grow and change. Review of 

multi-payer areas shows that automatic systems 

deal with the difficulty of different authorization 

needs across insurance companies. They keep high 

approval rates while following rules for each 

payer. The software can connect to many payer 

sites at once, removing the need for staff to use 

different systems. This saves about 75% of the 

time to submit authorizations (Sidiqi, B. U. et al., 

2024). This easier method lowers the chances of 

mistakes when entering data, which causes claim 

denials and added work. 
 

Money studies of AI use in prior authorization 

show good return on investment, which makes the 

cost of the tech worth it. Healthcare groups say 

they cut costs by an average of $30 to $40 per 

authorization when using automatic methods 

instead of manual ones. The savings reach millions 

of dollars per year for big healthcare systems 

(Sidiqi, B. U. et al., 2024). The cut in denial rates 

from better papers and rule checks makes more 

money, as fewer claims need appeals. Better 

income cycles appear through faster cash flow, 

reducing accounts that are unpaid for a long time, 

and lower bad debt from rejected claims. 
 

The prediction skills in AI authorization systems 

allow early action on authorization needs, stopping 

delays before patient visits. Machine learning 

looks at past trends to find services that likely need 

authorization, telling doctors when scheduling 

visits, not at the time of service (Badsha, H. et al., 

2024). This quick way stops treatment delays, 

makes patients happier, and keeps revenue from 

being lost to cancelled procedures because of 

authorization issues. The data from automatic 

authorization gives useful ideas on use trends, 

payer actions, and operation problems, helping 

keep making things better (Sidiqi, B. U. et al., 

2024). 

 

Table 2: Operational and Financial Impact of Automated Prior Authorization (Badsha, H. et al., 2024; Sidiqi, 

B. U. et al., 2024) 

Efficiency Metric Improvement 

Value 

Processing time for routine requests <5 minutes 

Automated handling without intervention 80% 

Authorization submission time reduction 75% 

Cost reduction per transaction $30-$40 
 

CLINICAL DECISION SUPPORT AND 
OVERUTILIZATION PREVENTION 
Using artificial intelligence in permission systems 

does more than make things run smoothly. It 

builds helpful tools for doctors that improve how 

well and how suitably health care is given. AI 

systems can look at tough medical situations, 

check if treatments match what is known to work 

best, and find the right treatments for each patient 

(Karuppan Perumal, M. K. et al., 2025). These 

systems use smart computer programs trained with 

lots of medical information to spot signs of good 

or bad healthcare use. This makes sure choices 

about permission are in line with medical rules and 

stops treatments that are not needed, which could 

hurt patients or waste money. 
 

Using machine learning helps a lot in difficult 
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medical fields where treatments need a deep 

understanding of many things. Studies in cancer 

care show that AI systems can look at scans, gene 

info, and medical history to advise on the best 

treatments (Karuppan Perumal, M. K. et al., 2025). 

They are often more correct than regular ways of 

deciding. These programs check suggested 

treatments against big lists of results, finding times 

when other treatments might work better or have 

fewer bad effects. The system can use lots of 

medical articles and study data to include new 

proof in permission choices, ensuring patients get 

the newest and best treatments out there. 
 

AI permission systems play an important role in 

managing health care by detecting and preventing 

its excessive use. This addresses a frequent 

problem that drives up expenses and potentially 

harms patients. Computer programs that learn on 

their own are great at spotting when procedure 

codes are used too much in claims data. They can 

also find strange things that point to poor service 

(Suesserman, M. et al., 2023). These programs 

look at a lot of claims to figure out how codes are 

normally used and then point out when things are 

different. Because they can learn, they can find 

new patterns of overuse and spot small examples 

of inadequate care. AI permission systems offer 

customized decisions for each patient, avoiding a 

standardized approach. Machine learning considers 

variables like age, medical history, current 

prescriptions, and prior treatments. This helps it 

suggest appropriate permissions for each person. 

So, difficult cases get the attention they need, and 

simple cases don't get bogged down. This evens 

out how money is spent and makes treatments 

work as well as they can. The system can also spot 

things that should not be mixed and bad reactions, 

adding more safety by stopping treatments that 

could hurt some patients, even if they are usually 

okay. Having ways to give doctors real-time 

feedback on AI permission platforms turns getting 

permission into a chance to learn. When requests 

are changed or turned down, the system tells why, 

using rules and proof. This helps doctors 

understand why choices were made (Karuppan 

Perumal, M. K. et al., 2025). This constant 

feedback pushes for using the best methods and 

cuts down on bad requests later on. The general 

ideas from permission data allow health groups to 

find changes in how things are done, leading to 

focused learning events and better programs 

(Suesserman, M. et al., 2023). Stopping treatments 

that are not needed through smart permission not 

only saves money but also keeps patients safe from 

risks like surgery issues, medicine side effects, and 

worry from treatments they did not need. 

 

Table 3: AI-Driven Clinical Validation and Care Quality Features (Karuppan Perumal, M. K. et al., 2025; 

Suesserman, M. et al., 2023) 

Clinical Support Function Specific Capability Description 

Treatment Evaluation Process Analyzes imaging data, genomic profiles, and clinical histories 

Evidence-Based Integration Processes medical literature and clinical trial data in real-time 

Overutilization Detection Unsupervised learning identifies unknown, inappropriate patterns 

Personalization Parameters Incorporates age, comorbidities, medication histories, and 

treatment responses 

Contraindication Identification Prevents authorization of potentially harmful treatments 

Provider Feedback Content References clinical guidelines and evidence for decisions 

Quality Improvement Insights Identifies systematic practice pattern variations 
 

CONCLUSION 
Using AI and language processing in approval 

systems is changing healthcare management. 

These systems fix past issues like wasted time and 

patient delays. The tech setup uses language 

understanding, cloud tech, and rules to make 

practical solutions. This tech improves decisions, 

resource use, and safety by checking if treatments 

are needed and stopping bad ones. As healthcare 

goes digital, AI-powered approvals show that 

smart automation can work in other areas. Better 

operations, lower costs, and higher quality prove 

this tech is a big change to healthcare. In the 

future, expect these systems to guess approval 

needs, personalize care, and connect with new 

healthcare tech. Smart approval systems will likely 

become normal in healthcare, improving efficiency 

and keeping clinical decisions based on facts and 

patient care. 
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