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Chapter 14 

Natural Language Processing in Electronic Health Records 

 

 large portion of the patient data stored in Electronic Health Records (EHRs) is 

hidden in unstructured narratives such as imaging reports, clinical notes, and 

discharge summaries. This unstructured text can be converted into structured 

insights that enhance clinical decision-making by AI using Natural Language Processing 

(NLP). Long tales can be condensed, pertinent information can be extracted, and even patient 

history can be used to predict outcomes with NLP systems. AI, for instance, can look for 

cardiovascular risk factors, detect drug interactions, or highlight early sepsis symptoms in 

clinical notes. By automating invoicing, coding, and compliance reporting, NLP improves 

administrative procedures in addition to clinical treatment. Despite hurdles like as linguistic 

difficulty and privacy issues, NLP continues to grow its impact in healthcare. The topics 

covered in this chapter include organizing unstructured data, condensing clinical narratives, 

automating operations, mining predictive insights, and resolving technological and ethical 

issues. It demonstrates how NLP is revealing latent insight in EHRs, improving data-driven 

and efficient healthcare. 

Structuring Unstructured Clinical Text 

 

A 
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Unstructured data types, including radiological reports, referral letters, and progress notes 

include most of the important clinical insights.  Systematic study is hampered by the ineffective 

interpretation of these narratives by traditional database systems.  This problem is solved by 

natural language processing, which transforms unstructured text into machine-readable and 

analyzable formats.  Using methods like named entity recognition (NER) and syntactic parsing, 

NLP models are able to recognize entities such as symptoms, diagnoses, drugs, and procedures. 

For example, from a doctor's letter, an NLP system can extract "Metformin" as a prescribed 

drug and "Type 2 diabetes" as a diagnosis.  For improved clinical recording, data 

standardization, and interoperability, these structured data points can subsequently be 

incorporated into EHR systems.  Healthcare providers can improve care coordination, lower 

documentation mistakes, and enable real-time analytics for clinical and operational efficiency 

by organizing this data. 

Summarizing Clinical Narratives for Enhanced Decision-Making 

 

Reviewing lengthy clinical histories and numerous papers for every patient is a common task 

for doctors.  This is mitigated by NLP-driven text summary technologies, which automatically 

generate concise, informative summaries of a patient's ailment, medical history, and treatment 

plan. Extractive and abstractive summarization are the two primary categories.  Whereas 

abstractive summarization utilizes language models to rewrite and condense information, 

extractive summarization selects important sentences directly from the text. Both strategies 

enable quicker decision-making by assisting physicians in rapidly understanding crucial 
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information and lowering cognitive burden.  The multi-visit EHR of a patient, for instance, can 

be condensed by NLP algorithms into a chronology that highlights lab findings, prescription 

changes, diagnoses, and procedures.  In addition to helping with clinical handoffs, these 

summaries also help specialists get ready for consultations more quickly.  In order to improve 

workflow and communication, these increasingly sophisticated systems can even customize 

summaries for various users, including patients, billing staff, and clinicians. 

Mining EHRs for Patterns, Trends, and Predictive Insights 

 

NLP's capacity to mine EHR data for hidden patterns and useful insights is among its most 

potent uses in the medical field.  NLP systems can detect new health trends, anticipate negative 

outcomes, and find relationships between clinical factors by examining thousands of patient 

records.  For instance, analyzing patient narratives may help identify early indicators of drug 

nonadherence, worsening, or sepsis that organized data alone could overlook. Clinical 

narratives provide contextually rich information that can be found using methods like topic 

modeling, sentiment analysis, and relation extraction.  Additionally, by detecting common 

complaints, treatment efficacy, and care disparities across demographic groups, NLP can help 

with population-level analysis. These realizations enable health systems to better allocate 

resources, focus interventions, and assist with public health campaigns.  NLP becomes a potent 

predictive analytics engine when paired with machine learning models, which can propel 

proactive care plans and tailored treatment. 
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Automating Administrative and Clinical Workflows 

 

NLP is essential for automating time-consuming procedures in healthcare operations, in 

addition to improving clinical insights.  Reading and analyzing unstructured material is 

frequently required for clinical recording, billing code assignment, and quality reporting.  By 

extracting pertinent clinical data and transforming it into standardized formats for use by 

downstream systems, NLP algorithms can automate these procedures. For example, NLP can 

identify discrepancies in documentation in real time or automatically fill structured data fields 

in EHRs from medical notes that are dictated.  NLP tools facilitate the identification of 

procedure and diagnosis codes in billing, which expedites the revenue cycle and lowers the 

number of claims that are denied.  Additionally, by monitoring whether clinical notes adhere 

to documentation requirements or include required disclosures, NLP can assist regulatory 

compliance.  Healthcare workers can concentrate more on patient care, increasing satisfaction 

and lowering burnout, by minimizing their manual documentation activities.  Additionally, 

operational efficiencies brought forth by these automation capabilities lower expenses and 

boost organizational efficiency. 

Challenges and Future Directions 

NLP has the potential to revolutionize healthcare, but there are several obstacles in the way.  

General NLP models find it more difficult to read clinical language since it is extremely 

specialized, consisting of jargon, acronyms, and irregular syntax.  Performance can also be 

impacted by data quality problems, like misspellings or incomplete information, and the 
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unpredictability of EHR systems.  Transparency and explainability are also necessary, 

particularly in clinical decision-making when accountability and trust are essential.  Large-

scale implementation is made more difficult by privacy issues about sensitive patient data. 

Research is concentrating on safe AI architectures, federated learning, and domain-specific 

language models to address these problems.  With the introduction of foundation models like 

BioBERT and Med-PaLM, which are trained on enormous volumes of biomedical data, the 

future of natural language processing in medicine is bright.  NLP will develop into a vital tool 

for clinical care and healthcare operations as these models advance and incorporate into larger 

AI ecosystems. 

  


