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Abstract: Artificial intelligence and its application have grown phenomenally in the recent decade. Its advent now presents an 

opportunity to tackle traditionally complex problems, particularly in the healthcare sector. AI with its machine learning models and 

natural language processing capabilities brings tremendous possibilities in the execution of care coordination and in turn improves 

efficiencies in the implementation. Care coordination at its basic form involves multiple independent actors collaborating for a patient’s 

healthcare needs and this model introduces complexities at various points like communication, planning, and execution of care. This 

paper explores the various possible applications of AI to reduce these complexities within the subdomain of care coordination, its viable 

implementation, and its benefits.  
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1. Introduction 
 

Care coordination, while an integral aspect of patient care is 

often adversely affected by its multi - faceted design, thereby 

reducing its effectiveness and in turn, its quality. At its core, 

care coordination demands effective collaboration between 

various parties involved in the patient’s care. These parties 

could be but are not limited to – primary physician, family, 

pharmacy, specialist, hospital, and insurance provider. The 

very presence of such disparate blocs introduces challenges 

[2]:  

• Communication gaps between providers [6]: differences in 

how and when various providers like the primary 

physician, specialists, hospitals, and insurance providers 

communicate with each other regarding the patient’s needs 

and current condition vastly impact the quality of care - 

coordination.  

• Data volume: The surge in processing medical records 

electronically has made this information easily available 

and processable. But this has brought in another challenge, 

the volume of information. As each party associated with 

patient care stores varying amounts and types of data, this 

has significantly increased the amount of information that 

needs to be processed in order to gauge the underlying 

need and next steps for patient care.  

• Multiple ecosystems of data: The goals for each party 

associated with the care are different resulting in differing 

priorities being associated with the same medical data. A 

hospital performing a surgery may end up storing different 

data than what the primary physician would for the same 

event. Using varying models of electronic health record 

data makes it challenging to easily share information. 

Sifting through these varied data structures to provide a 

clear and concise status of the patient's health makes it 

difficult under care coordination.  

• Tracking outcomes: After coordination and care planning, 

the next step is to review the outcome of the plan and track 

its success with respect to the care objective. This situation 

is challenged by the transitive nature of the responsibility 

of care, which shifts from one provider to another through 

its course of implementation. A hospital performing a 

surgery may review the outcome of the surgery itself but 

the primary care would be interested in overall health and 

impact to lesser - known ailments of the patients.  

• Transfer of responsibilities: Identifying the primary group 

that will be responsible for patient care changes through 

the patients’ healthcare life cycle or even through a single 

health - related event. The identification and seamless 

transition from one provider to another is a challenging 

aspect of the care coordination workflow, especially if 

there is a lack of trust amongst the groups that are 

involved.  
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The incorporation of AI and NLP tools can significantly 

bridge these gaps, reduce the efforts involved, and improve 

the quality of care for patients.  

 

An AI driven approach 

The operation of Care Management is largely data - driven 

and presents a fantastic opportunity for AI to be integrated 

into the mix. Using the latest training models and language 

processing capabilities of AI, volumes of such medical data 

can be sifted through using a set goal and relevant information 

can be extracted through it. One of the key principles is the 

use of Natural Language Processing (NLP) to enhance 

communication, streamline workflows, and facilitate better 

patient outcomes. Let us look at some of the use cases of NLP 

in this realm.  

 

Automated Summarization  

Communication and planning are some of the key aspects of 

Care Management and providing accurate and simplified 

summaries during coordination with different providers or in 

communicating with the patient largely drives the quality of 

the outcome. NLP can be incorporated in this situation to 

create concise summaries of patient encounters from freeform 

clinical notes, helping care teams quickly understand patient 

history and current status.  

Natural Language Processing (NLP) can significantly 

enhance the automated summarization of medical records in 

several ways:  

1) Information Extraction: NLP algorithms can identify and 

extract key information such as diagnoses, medications, 

lab results, and treatment plans from a large volume of 

unstructured text that may be stored for the patient.  

2) Context Understanding: Advanced NLP models can 

understand the context and relationships between 

different pieces of information, helping to create a 

coherent summary that reflects the patient's history and 

current status.  

3) Clinical Terminology Recognition: NLP can recognize 

and normalize medical terms using ontologies like 

SNOMED CT or UMLS, ensuring accurate 

representation of clinical information.  

4) Summarization Techniques: Techniques like extractive 

and abstractive summarization can distill large volumes 

of text into concise summaries, highlighting the most 

relevant points while maintaining clinical accuracy.  

5) Patient - Centric Summaries: NLP can tailor summaries 

to specific audiences (e. g., clinicians, patients), ensuring 

that the information is presented in an understandable 

way for the intended recipient.  

6) Real - Time Updates: NLP can automate the 

summarization process, allowing for real - time updates 

as new information is added to medical records, which is 

crucial in fast - paced healthcare environments.  

7) Integration with EHR Systems: NLP tools can be 

integrated with Electronic Health Record (EHR) systems 

to streamline workflows, reduce documentation burden, 

and enhance clinical decision - making.  

8) Quality Assurance: NLP can help identify discrepancies 

or missing information in medical records, improving the 

overall quality and completeness of the documentation.  

By leveraging these capabilities, NLP can improve the 

efficiency and effectiveness of medical record 

summarization, ultimately supporting better patient care.  

 

Interdisciplinary Communication 

Implement NLP tools that analyze communication between 

different providers, ensuring that important information is 

effectively shared and reducing the risk of 

miscommunication.  

NLP can significantly improve interdisciplinary provider 

communication using medical records in several ways:  

1) Standardized Terminology: NLP can help standardize 

medical terminology across different specialties, 

ensuring that all providers understand the same terms and 

concepts, which minimizes miscommunication. 

SNOMED CT [3]/UMLS [4] which can assist with 

summarization can also be extended to standardize data 

amongst the providers.  
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2) Contextual Summaries: NLP can generate concise, 

contextually relevant summaries of patient records that 

highlight critical information for specific disciplines. 

This allows providers to quickly grasp important details 

without sifting through extensive records.  

3) Automated Alerts: NLP can analyze medical records for 

critical changes or updates and generate alerts, ensuring 

that all relevant providers are informed of significant 

developments in a patient’s care.  

4) Expansion in search parameters: When providers search 

for information, NLP can expand queries to include 

synonyms or related terms, making it easier to find 

relevant data, regardless of the discipline.  

5) Interdisciplinary Notes: NLP can facilitate the creation of 

interdisciplinary notes that summarize contributions 

from various providers, ensuring everyone has access to 

a comprehensive view of the patient’s care.  

6) Patient - Centric Language: NLP can help translate 

complex medical jargon into more understandable 

language for discussions with patients, promoting better 

communication between providers and patients.  

7) Extracting Action Items: By identifying and extracting 

actionable items from medical records, NLP can help 

ensure that all providers are aligned on next steps, follow 

- ups, and responsibilities.  

8) Enhanced Data Retrieval: NLP can improve the retrieval 

of relevant case studies or treatment protocols from 

medical literature, facilitating informed discussions 

among providers from different disciplines.  

 

By utilizing these capabilities, NLP can foster more effective 

communication among interdisciplinary teams, leading to 

improved patient outcomes and enhanced collaborative care.  

 

Care Plan Development 

Use NLP to analyze patient data and automatically suggest 

personalized care plans based on evidence - based guidelines 

and patient preferences. 

  

NLP can significantly enhance care plan development in care 

management through various mechanisms:  

1) Data Integration: NLP can aggregate and synthesize 

information from various sources, including clinical 

notes, lab results, and patient histories, to provide a 

comprehensive view of the patient’s needs.  

2) Identification of Key Issues: By analyzing patient 

records, NLP can identify critical health issues, risk 

factors, and social determinants of health that should be 

addressed in the care plan.  

3) Automated Recommendations: NLP can analyze 

evidence - based guidelines and treatment protocols to 

generate tailored recommendations for care plans, 

ensuring that they are aligned with best practices.  

4) Patient Preferences and Goals: NLP can extract and 

prioritize patient preferences and goals from unstructured 

text in medical records or interviews, ensuring that the 

care plan reflects the patient’s wishes.  

5) Dynamic Updates: As new information becomes 

available (e. g., lab results, progress notes), NLP can 

dynamically update care plans, allowing for real - time 

adjustments based on the patient’s evolving condition.  

6) Facilitating Interdisciplinary Collaboration: NLP can 

help create a shared understanding among different care 

providers by summarizing relevant information and care 

recommendations, fostering collaboration in care plan 

development.  

7) Monitoring and Evaluation: NLP can track progress 

toward goals by analyzing ongoing notes and 

documentation, providing insights into whether the care 

plan is effective or needs modification.  

8) Reducing Documentation Burden: By automating routine 

documentation tasks, NLP can free up time for care 

managers to focus on developing and implementing 

effective care plans.  

9) Patient Education: NLP can help create educational 

materials that are tailored to the patient’s literacy level 

and understanding, ensuring that they are well - informed 

about their care plan.  

 

By leveraging these capabilities, NLP can streamline and 

enhance the care plan development process, ultimately 

leading to more personalized and effective patient care.  

 

 
Figure 2 
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Additional Possibilities 

1) Information Extraction: NLP can be employed to extract 

key information from EHRs, such as medication lists, 

allergies, and vital signs, making it easier for care 

coordinators to access critical data quickly.  

2) Patient Engagement: NLP - powered chatbots can assist 

with facilitating communication with patients, allowing 

them to ask questions, schedule appointments, and 

receive reminders about follow - ups and medications.  

3) Risk Stratification: Analysis of clinical notes and other 

text data can be accomplished to identify patients at 

higher risk for complications or readmission, enabling 

proactive outreach and coordination of care.  

4) Feedback Analysis: NLP can be used to analyze patient 

feedback and sentiment from surveys or social media, 

helping care teams understand patient experiences and 

improve service delivery.  

5) Referral Management: The referral process can be 

streamlined by using NLP to track and analyze referral 

communications, ensuring that all relevant information is 

included and followed up on.  

6) Documentation Support: It can assist healthcare 

providers in documenting care plans and progress notes 

by providing real - time suggestions and auto - 

completing standard phrases based on previous entries.  

7) Clinical Decision Support: NLP can be integrated with 

decision support systems to provide contextually relevant 

alerts and recommendations based on the patient's history 

and current treatment plans.  

8) Training and Education: NLP can be utilized to analyze 

provider communications and identify areas where 

additional training or resources are needed to enhance 

care coordination skills.  

 

By implementing these NLP strategies, healthcare 

organizations can significantly improve care coordination, 

leading to better patient experiences and outcomes.  

 

Application to Various Organizations  

 

When an organization takes up the exercise of integrating 

NLP/AI with its Care Management processes it may seem a 

daunting task. However, this integration can be achieved with 

minimal effort and changes to the existing setup. The goal is 

to address a challenge currently faced by the organization in 

care management, be it communications, risk assessment, etc. 

The key aspects are to define a care management objective, 

streamline the data input to the NLP processing system and 

implement an efficient communication system between 

various actors – providers, patient, pharmacy etc. Let's go 

over some of the steps involved in the process:  

1) Define Objectives and Use Cases 

• Identify specific care management tasks where NLP can 

add value (e. g., automated patient summaries, risk 

assessment, care plan recommendations).  

2) Data Collection and Preparation 

• Data Sources: Gather data from electronic health records 

(EHRs), clinical notes, patient - reported outcomes, and 

other relevant documents.  

• Data Cleaning: Preprocess the data to remove noise (e. g., 

irrelevant information, formatting issues).  

• Annotation: If needed, label data for supervised learning 

tasks (e. g., identifying diagnoses or treatment plans).  

3) Choose NLP Techniques and Tools 

• Text Extraction: Use libraries like SpaCy or NLTK [5] for 

tokenization, part - of - speech tagging, and named entity 

recognition (NER).  

• Machine Learning Models: Implement models using 

frameworks such as TensorFlow or PyTorch. Pre - trained 

models like BERT or GPT [5] can be fine - tuned for 

specific tasks (e. g., summarization, sentiment analysis).  

• Rule - Based Systems: For certain structured tasks, 

consider developing rule - based systems to extract 

specific information.  

4) Model Training and Testing 

• Split the dataset into training, validation, and test sets.  

• Train the selected models on your annotated data.  

• Evaluate model performance using metrics like accuracy, 

precision, recall, and F1 score.  

5) Integration with EHR Systems 

• API Development: Create APIs that allow the NLP tools 

to communicate with existing EHR systems, facilitating 

real - time data exchange.  

• User Interface: Design a user - friendly interface for care 

managers to access NLP outputs and insights directly 

within their workflow.  

6) Implementation of Workflows 

• Automate workflows that utilize NLP outputs (e. g., 

generating patient summaries or flagging critical health 

issues).  

• Establish protocols for updating care plans based on NLP 

insights.  

7) User Training and Support 

• Provide training sessions to ensure care managers are 

comfortable using the NLP tools and understanding the 

insights provided.  

8)  Monitoring and Evaluation 

• Set up continuous monitoring of the NLP system's 

performance and user feedback.  

• Regularly assess the impact on care management 

outcomes (e. g., time saved, improvements in patient 

engagement).  

9) Compliance and Security 

• Ensure that the implementation adheres to healthcare 

regulations like HIPAA, focusing on data privacy and 

security measures.  

 

Example Workflow 

a) Input: Clinical notes are entered into the EHR.  

b) NLP Processing:  

• Relevant entities are extracted from the notes (e. g., 

medications, diagnoses).  

• Summary of patient visits is generated.  

c) Output: Care managers are provided with a structured 

summary and alerts for any significant changes in patient 

conditions. 

d) Integration: Care plans in the EHR are updated 

automatically based on insights generated by the NLP tool.  

 

By following these steps, organizations can effectively 

implement NLP in care management, enhancing the quality 

of care provided to patients.  
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2. Conclusion 
 

Integration of AI and Natural Language Processing in any 

subject area has a great potential to increase efficiencies, 

reduce errors, and streamline processes.  

 

Incorporating NLP into care management systems presents a 

transformative opportunity to enhance patient outcomes and 

streamline healthcare processes. By automating data 

extraction, improving patient - provider communication, and 

enabling more personalized care, NLP can significantly 

reduce administrative burdens and enhance the overall 

efficiency of care delivery.  

 

The integration of NLP not only facilitates more accurate and 

timely insights from vast amounts of unstructured data but 

also empowers healthcare professionals to focus on what truly 

matters—providing high - quality, patient - centered care. As 

we move toward a more data - driven healthcare environment, 

leveraging NLP technology will be crucial in driving 

innovation, improving health outcomes, and ultimately, 

enhancing the patient experience.  

 

To realize these benefits, stakeholders must invest in the 

necessary infrastructure, training, and collaboration across 

disciplines. By embracing NLP, the healthcare industry can 

unlock new possibilities for care management, paving the 

way for a more effective and responsive system that meets the 

evolving needs of patients and providers alike.  
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