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Abstract

The integration of Natural Language Processing (NLP) into the
healthcare domain has revolutionized the way medical
information is processed, analyzed, and utilized. With the
exponential growth of unstructured data in Electronic Health
Records (EHRs), clinical notes, radiology reports, and
biomedical literature, NLP provides an effective mechanism to
extract, structure, and interpret valuable insights from vast
textual datasets. This paper explores the significant role of NLP
in medical text analysis and diagnosis support, focusing on its
methodologies, applications, and implications for clinical
practice. NLP techniques such as Named Entity Recognition
(NER), text classification, relation extraction, and semantic
analysis enable the identification of key clinical concepts
including diseases, medications, symptoms, and treatment
patterns. These tools assist in automating administrative tasks,
supporting physicians in clinical decision-making, and
improving diagnostic accuracy. Furthermore, deep learning
models such as BioBERT, ClinicalBERT, and MedRoBERTa
have significantly advanced medical NLP applications by
providing contextual understanding of domain-specific
terminology. The difficulties in implementing NLP in the
healthcare industry, such as data protection, interoperability,
and model interpretability, are also covered in the study. It
illustrates how NLP-based systems might improve patient
outcomes, streamline healthcare delivery, and support precision
medicine through an analysis of recent research. Highlighting
how NLP technology may improve diagnosis assistance,
decision-making, and patient-centered care in the contemporary
healthcare environment by bridging the gap between
unstructured medical data and actionable clinical intelligence is

the ultimate goal.

Keywords : Natural Language Processing (NLP),
Medical Text Analysis, Clinical Decision Support, Named
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I Introduction
With the daily generation of enormous volumes of unstructured
textual data from Electronic Health Records (EHRs), clinical
notes, research publications, and patient interactions, the
healthcare sector is undergoing a data revolution. To fully
utilize this knowledge, traditional data analysis techniques are
frequently inadequate. A branch of artificial intelligence (AI)
called natural language processing (NLP) provides strong
instruments for processing and interpreting human language,
extraction of valuable information from

enabling the

unstructured medical texts.

Clinical narratives can be used to detect diseases,
symptoms, therapies, and outcomes using a variety of NLP
approaches, such as Named Entity Recognition (NER),
sentiment analysis, text categorization, and semantic analysis.
NLP has the potential to improve clinical decision support,
increase diagnostic precision, and enable individualized patient
care when into healthcare

integrated systems.

Notwithstanding its potential, there are obstacles to its
application in the healthcare industry, including issues with data
privacy, the requirement for domain-specific models, and the
integration of NLP systems with pre-existing healthcare
infrastructures. The purpose of this work is to investigate the
current status of natural language processing (NLP) in medical
text analysis and diagnosis support, looking at its uses,

advantages, difficulties, and potential future developments.
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II. Literature Review

1.  Golder et al. (2025)

This study discusses the application of NLP and
machine learning techniques to harness unstructured
free-text EHR data for detecting adverse drug reactions
and other clinical events. The authors highlight the
potential of NLP in improving patient safety and
clinical outcomes. [1]

2. Eguiaetal. (2024)

The authors review the use of NLP engines in clinical
decision support systems, emphasizing their
effectiveness in improving diagnostic accuracy and
patient outcomes. They also discuss the integration of

Al algorithms with human expertise in clinical settings.

(2]

3. Shrivastava et al. (2025)
This research explores deep learning-based NLP
techniques for clinical text analysis, focusing on
Named Entity Recognition (NER), disease
classification, adverse drug reaction detection, and
clinical text summarization. The study leverages state-
of-the-art transformer models such as BioBERT and
ClinicalBERT. [3]
4. Jerfy et al. (2024)
The authors summarize the current uses of NLP in healthcare,
highlighting successful implementations of computational
linguistics-based tools in clinical settings. They discuss the
impact of NLP on clinical workflows and patient care. [4]
5. Au Yeung et al. (2024)
This paper describes the development and implementation of a
clinical NLP service in the National Health Service (NHS) in
the United Kingdom. The authors report on their experiences in
creating clinical NLP resources and an implementation
framework to distill expert clinical knowledge into NLP
models. [5]
6. Reisetal. (2025)
The authors discuss the use of Al and NLP technologies prior to
remote consultations to enhance the preparation process, leading
to more informed and efficient clinical decision-making. They
highlight the potential of NLP in improving telemedicine

practices. [6]

7. Zhang et al. (2022)

This narrative review provides an overview of mental illness
detection using NLP over the past decade. The authors examine
methods, trends, challenges, and future directions in applying
NLP to mental health diagnostics. [7]

1. Objectives of the Study
1. To explore the applications of NLP in analyzing

unstructured medical texts.

2. To evaluate the effectiveness of NLP techniques in
clinical decision support.

3. To identify challenges and limitations in implementing
NLP in healthcare settings.

4. To assess the impact of NLP on diagnostic accuracy
and patient outcomes.

5. To investigate the integration of NLP systems into
existing healthcare infrastructures.

6. To examine the role of domain-specific models in
enhancing NLP performance.

7. To propose future directions for research and
development in NLP for healthcare.

Iv. Use in Medical Text Analysis
NLP techniques are increasingly being utilized to process and

analyze unstructured medical texts, such as clinical notes,
discharge summaries, and radiology reports. These techniques
enable the extraction of valuable information, including disease
entities, symptoms, treatments, and outcomes, which can be
used to support clinical decision-making and improve patient

care.

The primary applications of NLP in medical text analysis is
Named Entity Recognition (NER), which involves identifying
and classifying entities such as diseases, medications, and
procedures within text. This information can be used to
populate structured databases, facilitate information retrieval,

and support clinical research.

The sentiment analysis, which involves determining the
sentiment or emotional tone expressed in patient narratives.
This can provide insights into patient satisfaction, mental health

status, and the effectiveness of treatments.

The Text classification techniques are also employed to
categorize medical texts into predefined categories, such as

diagnostic codes or treatment protocols. This aids in organizing
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and retrieving information, as well as in automating

administrative tasks.

The NLP can also be used for clinical text summarization,
which involves generating concise summaries of lengthy
medical documents. This can enhance information accessibility
and support timely decision-making in clinical settings.The
integration of NLP into medical text analysis not only enhances
the efficiency and accuracy of data processing but also
contributes to the advancement of personalized medicine by
enabling the extraction of individualized patient information

from unstructured texts.

V. Diagnosis Support

NLP plays a crucial role in supporting medical diagnosis by
providing clinicians with timely and relevant information
extracted from unstructured clinical texts. By analyzing patient
records, medical literature, and clinical guidelines, NLP systems
can assist in identifying potential diagnoses, suggesting
treatment options, and flagging potential risks. For instance,
NLP can be used to identify patterns and correlations in patient
histories, laboratory results, and imaging reports, which can aid
in the early detection of diseases and conditions. Additionally,
NLP systems can integrate with decision support tools to
provide evidence-based recommendations, thereby enhancing
the quality and consistency of care. Moreover, NLP can
facilitate the identification of rare or complex conditions by
analyzing large volumes of clinical data and recognizing subtle
patterns that may be overlooked by human clinicians. This
capability is particularly valuable in specialties such as
oncology, neurology, and infectious diseases, where early
diagnosis is critical. Furthermore, NLP can support diagnostic
accuracy by reducing cognitive load and minimizing human
errors. By automating routine tasks and providing decision
support, NLP systems allow clinicians to focus on patient

interaction and complex decision-making processes.

The above study shows that the integration of NLP into
diagnostic workflows enhances the ability to make accurate and
timely diagnoses, leading to improved patient outcomes and

more efficient healthcare delivery.

VI. Technology Used

The implementation of NLP in medical text analysis and
diagnosis support relies on various technologies, including
machine learning algorithms, deep learning models, and
specialized NLP frameworks. Pretrained transformer models,
such as BioBERT and ClinicalBERT, have been adapted for
medical text processing, demonstrating superior performance in
tasks like Named Entity Recognition and disease classification.
The platforms like Apache cTAKES and Spark NLP provide
tools and resources for developing and deploying NLP
applications in healthcare settings.These technologies enable the
extraction, analysis, and interpretation of unstructured medical
texts, facilitating the development of intelligent systems that

support clinical decision-making and improve patient care.

VII. Conclusion

The integration of Natural Language Processing into medical
text analysis and diagnosis support represents a significant
advancement in healthcare technology. By enabling the
extraction and interpretation of valuable insights from
unstructured clinical texts, NLP enhances the efficiency and
accuracy of clinical decision-making processes. Despite the
challenges associated with data privacy, model interpretability,
and system integration, the benefits of NLP in healthcare are
substantial. Ongoing research and development efforts continue
to address these challenges, paving the way for more

widespread adoption of NLP technologies in clinical settings.

It has been seen that NLP holds the potential to transform
healthcare by improving diagnostic accuracy, personalizing
patient care, and optimizing clinical workflows. Continued
investment in NLP research and application is essential to fully
realize its benefits and to advance the field of medical

informatics.

VIII. Future Scope

The future of NLP in healthcare lies in the development of more
sophisticated models capable of understanding complex medical
language and context. Advancements in explainable Al,
multimodal data integration, and real-time processing will
further enhance the utility of NLP systems in clinical settings. It
will play important role for the creation of domain-specific NLP

models as well.

© 2025, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM53020 |

Page 3


https://ijsrem.com/

LS 1Y

; IJSREM\--
- Jeurnal
Taad®

Volume: 09 Issue: 10 | Oct - 2025

International Journal of Scientific Research in Engineering and Management (IJSREM)
SJIF Rating: 8.586

ISSN: 2582-3930

References:

1. Golder S, Xu D, O'Connor K, Wang Y, Batra M, Hernandez
GG. Leveraging Natural Language Processing and Machine
Learning Methods for Adverse Drug Event Detection in
Electronic Health/Medical Records: A Scoping Review. Drug
Saf. 2025 Apr;48(4):321-337. doi: 10.1007/540264-024-01505-6.
Epub 2025 Jan 9. PMID: 39786481; PMCID: PMC11903561.
2. Eguia H, Sanchez-Bocanegra CL, Vinciarelli F, Alvarez-
Lopez F, Saigi-Rubi¢ F. Clinical Decision Support and Natural
Language Processing in Medicine: Systematic Literature
Review. J Med Internet Res. 2024 Sep 30;26:¢55315. doi:
10.2196/55315. PMID: 39348889; PMCID: PMC11474138.

3. Shrivastav, Dharmsheel & Malathi.H, Malathi.H &
Kolaventi, Swarna & Patra, Bichitrananda & Ramu, Nyalam &
Sharma, Divya & Bansal, Shubhansh. (2024). Integrating Natural
Language Processing in Medical Information Science for
Clinical Text Analysis. Seminars in Medical Writing and
Education. 3. 513. 10.56294/mw2024513.

4. Jerfy A, Selden O, Balkrishnan R. The Growing Impact of
Natural Language Processing in Healthcare and Public Health.
Inquiry. 2024 Jan-Dec;61:469580241290095. doi:
10.1177/00469580241290095. PMID: 39396164; PMCID:
PMC11475376.

5. Au Yeung, J., Shek, A., Searle, T. ef al. Natural language
processing data services for healthcare providers. BMC Med
Inform Decis Mak 24, 356 (2024).
https://doi.org/10.1186/s12911-024-02713-x

6. Tiago Cunha Reis, Artificial intelligence and natural
language processing for improved telemedicine: Before, during
and after remote consultation, Atencion Primaria, Volume 57,
Issue 8, 2025, 103228, ISSN 0212-6567,
https://doi.org/10.1016/j.aprim.2025.103228.

7. Zhang, T., Schoene, A.M., Ji, S. et al. Natural language
processing applied to mental illness detection: a narrative
review. npj Digit. Med. 5, 46 (2022).
https://doi.org/10.1038/s41746-022-00589-7

8. https://www.foreseemed.com/natural-language-processing-in-
healthcare

9. Eguia H, Sanchez-Bocanegra C, Vinciarelli F, Alvarez-Lopez
F, Saigi-Rubio F, Clinical Decision Support and Natural
Language Processing in Medicine: Systematic Literature Review
J Med Internet Res 2024;26:¢55315, URL:
https://www.jmir.org/2024/1/e55315, DOI: 10.2196/55315.

10. Dr. Sanjay Shinde, IPS, Dr. Yashwant Patil, Prashant
Wadkar (2023) EVOLUTION OF CYBERSECURITY
STANDARDS IN FINANCIAL SECTORS. Madhya Bharti -
Humanities and Social Sciences UGC Care Group I Journal,
84(29), 118-123.

11. Prashant Wadkar, Dr. Shivaji Mundhe, Dr. Sachin Misal.
(2023). COMPARATIVE ANALYSIS OF DIFFERENT

MACHINE LEARNING ALGORITHMS USED IN BREAST
CANCER PREDICTION, Education and Society. 47(1), 32-39

12. Kulkarni, A. R., & Mundhe, D. S. D. (2017). Data mining
technique: An implementation of association rule mining in
healthcare. International Advanced Research Journal in Science,
Engineering and Technology, 4(7), 62-65.

13. “Exploring the effectiveness of different machine learning
algorithms in credit card fraud detection” A comparative study,
by Prashant Wadkar and Shivaji Mundhe, Published in
Sustainable Smart Technology Business in Global Economics,
Dec 2024, published by Routledge.

14. Prashant Wadkar, Shivaji Mundhe. Comparative study of
different machine learning algorithms used for credit card fraud

detection. Int J Res Finance Manage 2025;8(2):526-533.

DOI: 10.33545/26175754.2025.v8.12£.579

15. Cyber Security Challenges in UPI Payment frauds in India,
by Prashant Wadkar and Dr. Shivaji Mundhe, Peer Reviewed
journal “Chronicle of Neville Wadia Institute of Management
Studies and Research.”, ISSN No. 2230-9667, Vol XIII, Issue II,
2024.

16. Prashant Wadkar, Shivaji Mundhe. Comparative study of
different machine learning algorithms used for credit card fraud
detection. Int J Res Finance Manage 2025;8(2):526-533.
DOI: 10.33545/26175754.2025.v8.i2£.579

17. Sentiment Analysis of Amazon Reviews Datasets Using
Machine Learning and Deep Learning Algorithms, Neha
Mandhane, Prashant Wadkar, International Journal of Research
Publication and Reviews ,VOLUME 6, Issue 10, October 2025,
ISSN 2582-7421

18, Cybersecurity Challenges in Digital Payments: A UPI Fraud
Case Study from India

Dr. Prashant Wadkar, Dr. Shivaji Mundhe, Dr. Sachin Misal, Dr.
Mahesh  Mahankal, International Journal of Science,
Architecture, Technology and Environment, E-ISSN: 3048-8222,
Volume 2 Issue 10, October 2025.

19. ROLE OF HIGHER EDUCATION IN SKILL INDIA
MOVEMENT, Madhya Bharti -Humanities and Social Sciences,
A 'HRT‘ﬂ) ISSN: 0974-0066, UGC Care Group I Journal, Vol-
84 No. 29, January —June: 2023, Authored by Prasad Shaligram,
Dr. Shivaji Mundhe, Prashant Wadkar

© 2025, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM53020 |

Page 4


https://ijsrem.com/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11903561/?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC11903561/?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC11903561/?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC11903561/?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC11903561/?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC11903561/?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC11903561/?utm_source=chatgpt.com
https://en.wikipedia.org/wiki/Apache_cTAKES?utm_source=chatgpt.com
https://en.wikipedia.org/wiki/Apache_cTAKES?utm_source=chatgpt.com
https://www.jmir.org/2024/1/e55315
https://doi.org/10.33545/26175754.2025.v8.i2f.579
https://doi.org/10.33545/26175754.2025.v8.i2f.579

