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Abstract 

Submitted: 24/March/2025 Customer Relationship Management (CRM) in 

healthcare services has evolved rapidly with 

advancements in information technology. CRM not 

only functions as a patient relationship management 

tool but also as a solution to enhance data-driven 

care, service personalization, and operational 

efficiency. Current trends in CRM involve the 

utilization of Artificial Intelligence (AI) and 

Machine Learning (ML), integration with wearable 

devices for real-time health monitoring, the use of 

Big Data for analyzing population health trends, as 

well as the adoption of telemedicine and mobile 

health applications connected to CRM. This study 

aims to review the latest developments in CRM for 

patient management and its impact on healthcare 

systems. 
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INTRODUCTION 

In the digital era, the healthcare industry has undergone a significant transformation 

with the adoption of information and communication technology (ICT). One of the 

rapidly growing innovations in this sector is Customer Relationship Management (CRM), 

which was initially widely used in the business industry to enhance customer loyalty and 

operational efficiency. CRM is a strategy and technology used by organizations to 

manage relationships and interactions with customers. The goal of CRM is to improve 

customer satisfaction and loyalty by leveraging data and analytics to understand customer 

needs, preferences, and behaviors. In healthcare services, CRM aims to enhance patient 

experience, operational efficiency, and service quality (Anwar & Anisdyasarathi, 2025). 

With the increasing demand for personalization in healthcare services, cutting-edge 
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technology is being increasingly adopted in CRM systems (Ferry Cahyadi, 2025). The 

main goal of CRM implementation is to enhance patient satisfaction and loyalty while 

ensuring higher-quality services by understanding and meeting patient needs and 

expectations (Baashar et al., 2020). 

CRM plays a crucial role in healthcare management by enhancing patient 

interactions, operational efficiency, and data-driven decision-making. According to V. 

Boppana (2022), CRM enables the digital management of patient information, 

streamlines administrative tasks, and adopts technology to personalize services and 

improve health outcomes. Singh (2024) adds that CRM enhances patient engagement and 

retention through real-time data analysis and technology integration. However, 

challenges such as integration complexity and staff training must be strategically 

addressed. Ledro et al. (2023) highlight that technology in CRM helps manage patient 

data more effectively and identify health patterns, although its implementation requires a 

gradual approach. Specific guidelines for healthcare managers are needed to ensure 

optimal technology integration. Overall, technology-driven CRM can enhance healthcare 

service quality, operational efficiency, and decision-making, with challenges that must be 

managed through a well-planned implementation strategy. 

Despite its numerous benefits, the implementation of CRM in patient management 

also faces significant challenges, including medical data privacy and security issues, 

technological infrastructure limitations, and a lack of skilled workforce in technology. 

According to (Isaac, 2022), he main challenges in implementing CRM in the healthcare 

sector include the integration of fragmented patient information, staff-patient 

relationships that affect satisfaction, and a customer-centric approach that demands 

organizational cultural change. The suboptimal use of technology also hinders CRM's 

effectiveness in enhancing patient engagement. Additionally, the complexity of 

measuring patient satisfaction, as well as the challenges of patient retention and loyalty, 

require a more targeted and effective CRM strategy. 

Therefore, this study aims to identify key trends and innovations in CRM for patient 

management and provide a broader understanding of the challenges in its implementation 

in the healthcare sector. Using the Narrative Literature Review methodology, this study 

examines various research works on healthcare CRM, considering both technological 

innovations and implementation challenges. The findings of this study are expected to 

provide deeper insights for academics, practitioners, and stakeholders in the healthcare 

industry regarding the potential and obstacles of CRM in improving healthcare service 

quality and overall patient experience. 

RESEARCH METHODS 

This study aims to identify key trends and innovations in Customer Relationship 

Management (CRM) for patient management, as well as to provide a broader 

understanding of the challenges in its implementation in the healthcare sector. Given the 

interpretative nature of this research and the extensive scope of the reviewed literature, 

the Narrative Literature Review methodology is used. The research method is presented 

in Figure 1 below. 
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Figure 1. Research Method 

According to Alenezi et al (2021), A Narrative Literature Review is a method for 

analyzing and summarizing research on a topic without a strict systematic approach. Its 

purpose is to provide an overview, identify themes, and propose future research 

directions. Unlike systematic reviews, this method is more flexible and includes various 

types of studies and perspectives. Additionally, Fariq et al., (2022) state that a Narrative 

Literature Review is a method that provides a comprehensive overview of the literature 

on a topic by synthesizing findings from various studies. Its purpose is to report the 

current state of knowledge and contextualize the proposed study. This approach is more 

flexible than a systematic review, allowing for discussions on themes, trends, research 

gaps, and the evolution of the topic over time. In this study, the Narrative Literature 

Review was chosen due to the diversity of methods used in the reviewed studies and the 

open-ended nature of the research objectives. 

To ensure a systematic review, literature searches were conducted using several 

academic databases, including Google Scholar. Various keywords were used in the search 

process, including CRM in healthcare, in Telemedicine, Big Data in CRM, Artificial 

Intelligence in CRM, Wearable Devices in CRM. To maintain the relevance of the review, 

only papers published in English or Indonesian and from peer-reviewed journals were 

included in the study. Each identified paper was evaluated based on its abstract to assess 

its relevance. The initial search yielded 15 relevant and accessible papers. The reviewed 

papers reflect a variety of research approaches, including qualitative and quantitative 

studies, case studies, secondary data analysis, technology-based experiments, and 

surveys. This approach allows the study to provide broader insights into innovations and 

challenges in the implementation of CRM for patient management in the healthcare 

sector. 
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RESULTS AND DISCUSSION 

Utilization of AI in CRM for Disease Prediction and Treatment Recommendations 

Artificial Intelligence (AI)-based Customer Relationship Management (CRM) is 

increasingly evolving across various industries, including healthcare. This technology 

enables the analysis of large amounts of data to provide predictive insights that can 

enhance operational efficiency and patient health outcomes. 

 

Disease Prediction and Treatment Recommendations 

AI dalam CRM kesehatan memanfaatkan analitik prediktif untuk meramalkan tren 

AI in healthcare CRM leverages predictive analytics to forecast trends and future 

outcomes based on historical data (Unanah & Mbanugo, 2025). This technology can 

identify patients at risk of hospital readmission and predict the success of specific 

treatments. Consequently, healthcare providers can implement more proactive care 

measures, contributing to improved patient care quality. Additionally, AI can analyze 

patterns in patient data to identify potential health risks (V. R. Boppana, 2022b). This 

approach enables earlier intervention and more timely treatment, playing a crucial role in 

enhancing overall health outcomes. 

 

Optimization of Operational Workflow 

The integration of AI in CRM helps streamline operational workflows by 

automating routine tasks (Unanah & Mbanugo, 2025). Through this automation, 

healthcare organizations can allocate resources more efficiently, allowing medical and 

administrative staff to focus on strategic initiatives rather than repetitive administrative 

tasks. Additionally, AI-powered CRM supports the shift toward a value-based care 

model, which emphasizes prevention and patient engagement rather than solely focusing 

on treatment (V. R. Boppana, 2022b). This model fosters a more efficient and cost-

effective healthcare ecosystem for both patients and healthcare providers. 

 

Enhancement of Patient Experience and Decision-Making 

AI in healthcare CRM enables large-scale patient data analysis to provide insights 

that support the personalization of treatment plans (V. R. Boppana, 2022b). This data-

driven approach allows healthcare organizations to enhance patient experiences while 

optimizing strategic planning and decision-making. Additionally, AI-powered CRM 

systems improve communication between healthcare providers and patients. This 

technology facilitates direct communication channels and effectively manages patient 

feedback, ultimately increasing satisfaction and trust in healthcare services (Dastjerdi et 

al., 2023). Furthermore, AI can analyze customer behavior and trends, offering valuable 

insights for healthcare providers to design more effective treatment programs (Mazingue, 

2023). 

 

Challenges in Implementing AI in Healthcare CRM 

Despite its numerous benefits, the implementation of AI in healthcare CRM also 

faces several significant challenges (Sarwar et al., 2024), including: 

Data Privacy and Security Concerns – Healthcare data is highly sensitive, requiring 

stringent protection measures to prevent information breaches.  

Lack of Adequate Digital Resources – Suboptimal technological infrastructure can hinder 

the adoption of AI in healthcare CRM.  

Limited AI-Skilled Workforce – Specialized training is needed for medical and 

administrative staff to effectively understand and operate AI-based systems. 

Time Integration of Wearable Devices for Real-Time Health Monitoring 

Wearable device technology has opened new opportunities in real-time health 

monitoring, enabling a more personalized and responsive approach to individual health 

needs. These devices support personalized healthcare through machine-based analysis of 
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individual data. With proper calibration, wearable devices can provide more accurate and 

effective health monitoring. 

Benefits of Integrating Wearable Devices in Health Monitoring: 

Continuous Health Monitoring 

Wearable devices enable continuous tracking of vital signs such as heart rate, blood 

pressure, and respiratory rate. The real-time data collected helps medical professionals 

monitor patient conditions consistently, allowing for faster and more timely medical 

interventions (Adeghe et al., 2024). 

Enhanced Patient Engagement and Awareness 

Wearable technology allows patients to access and understand their own health 

data, increasing awareness and involvement in personal health management. This active 

participation contributes to the long-term success of treatment plans (Adeghe et al., 2024). 

Early Detection and Rapid Intervention 

Continuous monitoring enables healthcare providers to detect critical health issues 

at an early stage, whether in hospitals or at home. This facilitates quicker and more precise 

medical interventions, improving patient outcomes (Adewale, 2024). 

Integration of Wearable Devices with Customer Relationship Management (CRM) 

 

Centralized Patient Data 

Integrating wearable devices with CRM enables centralized patient data 

management, ensuring that all medical information, including heart rate, blood pressure, 

oxygen levels, and activity levels, is readily available to healthcare professionals. With 

real-time data updates, doctors can make faster and more accurate treatment decisions. 

This seamless data integration also reduces the risk of errors caused by manual data entry 

and ensures that patient records remain up to date and easily accessible (V. R. Boppana, 

2022a). 

Personalized Treatment Plans 

A CRM system connected to wearable devices allows doctors to tailor treatment 

plans based on real-time health data. By continuously monitoring patient vitals and 

activity patterns, healthcare providers can adjust medications, recommend lifestyle 

changes, and offer timely interventions. This level of personalization enhances the patient 

experience, fosters trust in the healthcare system, and encourages better adherence to 

treatment plans (V. R. Boppana, 2022). 

Automated Response to Health Anomalies 

CRM systems can leverage real-time data from wearable devices to provide more 

responsive healthcare services. Advanced algorithms can analyze health data and detect 

irregularities such as abnormal heart rates, irregular glucose levels, or unusual physical 

activity patterns. When a health anomaly is identified, the system can send automatic 

alerts to both the patient and medical professionals, enabling immediate intervention and 

reducing the risk of severe health complications (Ghaus-Pasha, 2024). 

Cloud-Based Health Monitoring 

The integration of wearable devices with cloud-based CRM opens up significant 

opportunities for improving patient engagement and healthcare efficiency. Cloud-based 

systems allow healthcare professionals to remotely monitor patient health, access 

historical data, and analyze trends over time. This capability not only enables early 

detection of potential health issues but also ensures that patients receive timely medical 

advice without the need for frequent in-person visits. Additionally, cloud-based platforms 

enhance data security, scalability, and interoperability between different healthcare 

providers and systems(Adewale, 2024). 
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Utilization of Big Data for Population Health Trend Analysis 

Big Data plays a crucial role in analyzing population health trends by enabling the 

collection, processing, and analysis of large volumes of data from various sources. One 

of its applications in healthcare is through Customer Relationship Management (CRM) 

systems, which efficiently manage patient information. Through deep analytics, 

healthcare providers can identify health patterns within specific population groups and 

tailor their services accordingly (V. Boppana, 2023). 

To be more effective, CRM utilizing Big Data must be integrated with other 

healthcare systems, such as Electronic Health Records (EHR), telemedicine, and remote 

health monitoring platforms. This integration enables healthcare providers to gain a 

comprehensive view of patient conditions and deliver more targeted interventions, 

ultimately improving patient care and health outcomes (V. Boppana, 2023). Additionally, 

the implementation of Big Data in healthcare services creates opportunities for 

organizations to analyze customer data from various sources, such as transactions, digital 

interactions, and social media. By detecting hidden patterns, healthcare providers can gain 

insights into patient preferences and expectations, enabling them to enhance service 

quality and offer more personalized healthcare solutions (Ijomah et al., 2024). 

However, in its implementation, patient data protection must be a top priority. 

Therefore, security measures such as data encryption, strong authentication, and 

compliance with regulations like the General Data Protection Regulation (GDPR) and the 

Health Insurance Portability and Accountability Act (HIPAA) are essential. This security 

aspect becomes even more critical with the advancement of Personal Health Records 

(PHR) technology, which allows patients to store, access, and securely share their medical 

records. Ensuring data confidentiality and integrity is key to maintaining trust in digital 

healthcare services while enabling seamless and secure information exchange (Aggarwal 

& Roy, 2024). By integrating Personal Health Records (PHR) into CRM systems, 

healthcare services can become more personalized and responsive to individual needs, 

leveraging more accurate and real-time health data. 

In the context of population health, Big Data refers to vast amounts of information 

generated from various sources, including health management programs, insurance 

claims, and social and environmental factors affecting public health. By analyzing this 

data, healthcare organizations can identify trends, predict potential health risks, and 

implement preventive measures to improve health outcomes. Additionally, Customer 

Relationship Management (CRM) systems play a crucial role in managing and utilizing 

these insights effectively, ensuring that healthcare providers can take proactive steps 

based on real-time data. 

To achieve a comprehensive understanding of population health, a variety of data 

sources are utilized, each offering valuable insights into different aspects of healthcare 

trends. These data sources include: 

Medical and Health Data: Medical history, test results, and insurance claims. 

Social and Environmental Data: Living conditions, access to healthcare services, and 

economic and demographic factors. 

Patient Satisfaction Data: Feedback and surveys on healthcare service quality. 

The integration of Big Data Analytics further enhances the ability to process and 

interpret these large datasets. As noted by Adenyi et al. (2024), healthcare organizations 

leverage multiple sources of data, such as: 
Electronic Health Records (EHR): Clinical data on patients, including medical history and 

treatments.  

Social Media: Public perceptions of healthcare services and emerging disease trends. 

Wearable Devices: Real-time health data such as heart rate and physical activity levels. 

Beyond tracking trends and disease patterns, Big Data also optimizes resource 

allocation, ensuring that healthcare services are provided where they are needed most. 

According to Adenyi et al. (2024), this data-driven approach allows healthcare 

organizations to: 



Cindy Muhdiantini DOI: https://doi.org/10.5281/zenodo.15180642 

  

 

Trends and Innovations in CRM  

 
104 

Identifying areas or population groups that require more intensive healthcare services. 

Avoiding resource wastage by making data-driven decisions based on population trend 

analysis. 

Furthermore, Big Data enables the collection of vast amounts of information from 

various sources, including electronic health records (EHR), social media, and patient 

feedback (Occhipinti et al., 2025). This data can be integrated into CRM systems to 

provide a comprehensive view of population health trends. By understanding these trends, 

healthcare organizations can allocate resources more effectively, ensuring that preventive 

measures and healthcare services are directed toward those who need them the most, 

ultimately improving overall health outcomes (Occhipinti et al., 2025). 

Additionally, Big Data analytics allows healthcare providers to gain deeper insights 

into patient behavior, preferences, and health outcomes. This information helps tailor 

healthcare services and interventions to better meet the needs of specific population 

segments (Occhipinti et al., 2025). Thus, the use of Big Data in population health analysis 

not only enhances operational efficiency but also improves service quality and overall 

health outcomes. 

Integration of Telemedicine and Mobile Health Applications with CRM 

Telemedicine and mobile health applications have become innovative solutions in 

modern healthcare services. The integration of this technology with Customer 

Relationship Management (CRM) enables healthcare providers to enhance patient 

experience through better data management, more efficient communication, and higher 

patient engagement. With CRM, providers can store patient data, manage appointments, 

and track treatment plans effectively, contributing to improved operational efficiency and 

service quality (V. Boppana, 2023). Additionally, this system assists in automating 

appointment reminders and delivering health tips, ensuring that patients remain connected 

and receive optimal care. 

Mobile health applications further strengthen the role of CRM in healthcare services 

by providing patients with the convenience of monitoring their health conditions, 

receiving medication reminders, and participating in virtual consultations (V. Boppana, 

2023). The integration of these applications with CRM systems not only enhances the 

efficiency of patient data management but also enables better communication between 

patients and healthcare providers. With more structured data access, providers can deliver 

more responsive and personalized care tailored to individual needs. 

Furthermore, telemedicine and mobile health applications not only facilitate access 

to healthcare services but also empower patients to take a more active role in their care. 

This technology enables remote consultations and continuous health monitoring, which 

are crucial factors in an effective CRM strategy. Additionally, telemedicine platforms 

facilitate direct communication between patients and healthcare providers, aligning with 

the CRM principle of two-way relationships. Patients can easily conduct consultations, 

follow-ups, and ask questions, thereby enhancing their overall satisfaction (Bedón-

Molina et al., 2020). 

In addition to enhancing patient engagement, the integration of telemedicine and 

mobile health applications with CRM enables healthcare providers to collect and analyze 

patient data more comprehensively (Oyeniyi, 2024). This data provides insights into 

patient behavior, preferences, and health outcomes, which can be leveraged to refine 

services and improve patient satisfaction. Mobile health applications also offer patients 

easy access to medical records, treatment plans, and health education resources. This 

transparency fosters trust and strengthens the relationship between patients and healthcare 

providers, which is essential for the successful implementation of CRM. 

Additionally, a CRM system integrated with telemedicine includes feedback tools 

that allow patients to share their experiences. This feedback can be analyzed to enhance 

services and address patient concerns more efficiently, thereby strengthening the 

relationship between patients and healthcare providers (Bedón-Molina et al., 2020). By 
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optimizing data utilization, CRM enables healthcare providers to tailor their services to 

individual needs. Through patient data analysis, the services offered become more 

personalized and targeted, ultimately improving patient satisfaction and loyalty to 

healthcare providers. 

The integration of telemedicine and mobile health applications with CRM offers 

various benefits, including enhanced patient engagement, operational efficiency, and 

improved service quality. By leveraging ICT and IoT technologies, this system can reduce 

healthcare costs while ensuring a better patient experience through effective 

communication and information transparency. 

CONCLUSIONS AND SUGGESTIONS 

Conclusion 

Studies in healthcare Customer Relationship Management (CRM) have shown that 

technological innovations such as artificial intelligence (AI), wearable devices, big data, 

and the integration of telemedicine and mobile health applications have significantly 

improved operational efficiency and service quality. AI plays a role in disease prediction 

and treatment recommendations, while wearable devices enable real-time health 

monitoring. Big data is utilized to analyze population health trends, providing deeper 

insights for healthcare providers. Meanwhile, the integration of telemedicine and mobile 

health applications with CRM enhances communication between patients and providers, 

ensuring more personalized and data-driven care. 

However, the implementation of technology-based CRM in healthcare still faces 

several challenges. Key issues include patient data protection and medical information 

security, requiring strict regulations to prevent data breaches. Additionally, limitations in 

technological infrastructure and a shortage of skilled AI professionals pose obstacles to 

optimal implementation. Therefore, a strategic approach is needed, including 

strengthening data security, investing in digital infrastructure, and providing training 

programs for medical and administrative staff to effectively leverage CRM technology in 

enhancing healthcare services. 

Suggestion 

For future research, it is recommended to explore in greater depth how AI-based 

CRM implementation strategies can be adapted to the needs of healthcare systems in 

various regions, including areas with limited technological infrastructure. This study 

could involve developing a technology adaptation model that considers digital readiness, 

human resources, and available policy support. Additionally, an analysis of success 

factors and challenges in implementing AI-based CRM across different healthcare service 

conditions is needed. 

Furthermore, research on the impact of CRM usage on patient experience and long-

term cost-effectiveness can provide deeper insights into the benefits and challenges of 

CRM implementation. Evaluating patient satisfaction, operational efficiency, and 

improvements in healthcare service quality could be the primary focus of this study. 

Additionally, studies on policies and regulations that support CRM adoption in the 

healthcare sector are necessary to ensure that this technology is implemented optimally 

and sustainably. 
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