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The field of complementary and alternative medicine (CAM) has 
seen a surge in popularity as patients increasingly seek holistic 
and personalized healthcare.(Smith & Kalra, 2008) However, the 
integration of CAM practices has been hindered by fragmented 
data, siloed operations, and limited collaboration between 
healthcare providers. Electronic health records (EHRs) offer a 
unique and powerful solution to bridge this divide. They enable 
the seamless exchange of patient information, foster evidence-
based decision-making, and facilitate collaborative care between 
CAM healthcare providers. (Cowie et al., 2017) EHRs, when 
designed and implemented through an engineering approach, can 
address the unique challenges and requirements of the CAM 
domain, leveraging cutting-edge technologies and best practices 
in software engineering. 
1. Methodology: 

Design Science Research Methodology (DSRM) is a paradigm that 
seeks to extend the boundaries of human and organizational 
capabilities by creating new and innovative artefacts. This 
methodology's fundamental principle is the iterative process of 
artefact creation, evaluation, and subsequent refinement, 
amalgamating theoretical foundations and practical 
considerations. The DSRM paradigm is predicated on the notion 
that knowledge and understanding of a domain are achieved by 
building and applying designed artefacts to address pertinent 
research problems.(Venable et al., 2017) 
The DSRM approach is characterized by a structured sequence of 
activities that guide the researcher in the artefact development 
process. It commences with explaining the research problem and 
delineating the objectives and requirements for the envisioned 
artefact. Subsequently, the artefact is designed and developed, 
drawing upon existing knowledge theories and insights from 
domain experts and stakeholders. The artefact is then subjected 
to rigorous evaluation, employing various empirical methods, such 

 

 

 ABSTRACT 

Introduction: This study explores the integration of Electronic Health Records (EHRs) in Complementary and Alternative 

Medicine (CAM) to address the challenges of fragmented data and limited collaboration. It aims to demonstrate how EHRs 

can enhance information exchange and evidence-based decision-making in CAM practices.  

Aim: This paper explores how EHRs can be leveraged for CAM, highlighting their benefits.  

Methodology: The research employs a Design Science Research Methodology (DSRM), involving iterative artifact creation, 

evaluation, and refinement. A dynamic web-based project was developed using ASP.NET, C#, Microsoft SQL Server, Visual 

Studio, and Crystal Reports. 

 Results: Key findings reveal EHR benefits in CAM, including supply chain management integration, improved patient record 

accessibility, incorporation of patient-specific needs, enhanced research capabilities through prescription and ICD code 

analysis, and application of machine learning for treatment optimization.  

Discussion: The study highlights EHRs' potential to provide analytics for CAM practitioners and reduce administrative 

burdens. Challenges such as interoperability, data standardization, and privacy concerns are addressed. Future directions 

include integrating IoT and wearable technologies.  

Conclusion: This research demonstrates how EHRs can foster collaborative care and advance evidence-based practices in 

CAM, potentially transforming healthcare delivery through data-driven, personalized approaches and unifying CAM with 

mainstream medicine. 
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as experiments, simulations, or case studies, to assess its 
efficacy, efficiency, and impact in addressing the identified 
problem. The findings and insights garnered from this 
evaluation process contribute to the refinement and 
improvement of the artefact, thereby facilitating the iterative 
progression of the research endeavour. The ultimate objective 
is to yield an artefact that addresses the research problem and 
advances theoretical and practical understanding within the 
domain of inquiry. 
2. Results: 
Dynamic web-based project developed with the help of Active 
Server Pages Network Enabled Technologies (ASP.NET), an 
extension of Microsoft’s .NET platform, a framework 
comprising various programming tools, languages, and 
libraries that can be used to build custom software 
applications. The language used for software development was 
C#, a powerful and versatile general-purpose programming 
language. Microsoft SQL Server was used as a relational 
database management system (RDBMS) that stores and 
retrieves data for the application. The Visual Studio was a 
creative launching pad to develop web services to edit, debug, 
build code, and publish the app. Crystal Reports, a Windows-
based business intelligence application and a data 
visualization tool, was used to create reports from various 
data in graphs, charts, and other visuals to help understand 
data and identify relationships between data. 
Figure 1 outlines the EHR's structure and the data collected 
according to the project, explaining the different areas of data 
necessary for CDSS. 

 

                        

 

                                

                                           Figure 1: Conceptual framework of EHR 

 
 
3.1 Supply Chain Management Integration in CAM: 
 

One of the critical advantages of EHRs in the CAM domain is their 
ability to integrate with supply chain management systems, 
enabling healthcare facilities to optimize inventory levels and 
streamline procurement processes for CAM-related products and 
materials.(Scavarda et al., 2019) By leveraging predictive 
analytics and machine learning algorithms, EHRs can analyze 
patient data, treatment patterns, and historical usage to 
accurately forecast demand for herbal remedies, dietary 
supplements, and other CAM-specific resources. This information 
can then be seamlessly integrated with the supply chain 
management system through API integrations and data 
interchange formats, allowing healthcare providers to maintain 
optimal stock levels, minimize waste, and reduce inventory 
carrying costs. The integration of supply chain management with 
EHRs enables a bottom-up approach, where patient needs are 
met through timely access to medications, physicians maintain 
the right stock, and distributors and manufacturers can anticipate 
demand based on usage patterns, ultimately benefitting all 
stakeholders involved.(Croxton et al., 2001; Jain et al., 2010) 

 
   

 
3.2 Online Patient Record Keeping and Accessibility: 

 
EHRs facilitate seamless access to patient records through 
intuitive and responsive user interfaces (UIs), empowering CAM 
practitioners to review medical histories, treatment plans, and 
patient preferences from any location with an internet 
connection. This accessibility is crucial in collaborative care 
settings, where multiple providers from different disciplines 
contribute to a patient's overall care plan. Additionally, it ensures 
continuity of care and enables informed decision-making in 
emergencies, where timely access to patient information is 
critical.(Beard et al., 2012; De Lusignan et al., 2014) Moreover, 
EHRs empower patients to take an active role in their healthcare 
journey by providing secure online portals with user-friendly 
interfaces. Patients can view their medical records through these 
portals, track treatment progress, communicate with their 
healthcare providers, and actively participate in decision-making, 
promoting transparency and patient engagement. This patient-
centric approach improves the quality of care and fosters a sense 
of empathy and connection with the patient's needs, which is at 
the heart of CAM practices. (Essén et al., 2018) Figure 2 explains 
in detail the process and information collected from the patient 
in the first visit and in the follow-up. 
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3.3 Incorporating Patient Needs and Health Records in CAM: 
Consolidating patient information into a comprehensive EHR enables 
CAM practitioners to understand better each patient's unique needs, 
preferences, and medical history. This integration fosters the 
development of personalized treatment plans tailored to individual 
circumstances, accounting for comorbidities, lifestyle factors, and 
cultural beliefs. (Huba & Zhang, 2012) Personalized care improves 
clinical outcomes and enhances patient satisfaction and adherence to 
treatment regimens within the CAM domain. This collaborative 
approach promotes a comprehensive understanding of the patient's 
condition and fosters informed decision-making among the healthcare 
team, ensuring the treatments are harmonized and complementary. 
(Cohen et al., 2016) 

3.4 Prescription and ICD Code Analysis for CAM Research: 
EHRs can leverage prescription data and International Classification of 
Disease (ICD) codes to drive research and clinical decision support 
within the CAM domain. By employing machine learning algorithms and 
big data analytics techniques, vast repositories of EHR data, including 
CAM-specific treatments, ICD codes, and patient outcomes, can be 
analyzed to identify trends, uncover potential interactions, and 
optimize treatment protocols for various conditions. This data-driven 
approach can improve patient safety, enhance treatment efficacy, and 
develop evidence-based CAM practices.(Hjerpe et al., 2010) 
Furthermore, by combining EHR data with genomic information and 
environmental factors through data integration and normalization 
processes, researchers can gain deeper insights into the complex 
interplay between genetics, lifestyle, and treatment responses, 
ultimately advancing evidence-based CAM practices. This emphasis on 
scientific rigour and evidence-based practice reassures the audience 
about the credibility and effectiveness of CAM, thereby fostering trust 
and confidence in integrating EHRs. 

 
 

 
                     Figure 2: Flowchart of Case taking process 

3.5. Assessing Treatment Outcomes with Visual Analogue 
Scales: 
EHRs facilitate the integration of patient-reported outcome 
measures, such as Visual Analogue Scales (VAS), to assess the 
effectiveness of CAM treatments and monitor patient progress. 
VAS allows patients to rate their perceived symptoms, pain, or 
overall well-being on a defined scale, providing valuable 
subjective data to complement objective clinical 
measurements.(Guyatt et al., 1987; Naliboff, 2004) By 
incorporating VAS data into EHRs through user-friendly input 

interfaces and data validation mechanisms, CAM practitioners can 
track treatment responses over time, identify patterns, and adjust 
treatment plans accordingly. This patient-centred approach 
ensures that treatment decisions are not solely based on clinical 
metrics but also consider the patient's lived experience and 
perceived outcomes, fostering a more holistic and individualized 
approach to care. (Åström et al., 2023) Figure 3 explains how 
research can progress by analyzing various aspects of the data 
collected to create Evidence-based Medicine. 

Machine Learning for Future CAM Prescriptions and Treatments: 

The wealth of data contained within EHRs, combined with the power 
of machine learning and AI, opens up new avenues for optimizing 
clinical decision-making and advancing personalized CAM 
treatments. Machine learning algorithms can analyze vast patient 
data, including medical histories, treatment responses, and genomic 
information, to identify patterns and make data-driven 
recommendations for future prescriptions and CAM therapies. 
Continuously learning from real-world evidence captured in these AI-
powered systems can refine their recommendations, accounting for 
individual patient characteristics, comorbidities, and potential 
interactions. This approach enhances treatment efficacy and reduces 
the risk of adverse events, improving patient safety and overall health 
outcomes within the CAM domain. Furthermore, machine learning can 
be integrated with clinical decision support systems (CDSS) to provide 
CAM practitioners with real-time, evidence-based recommendations 
at the point of care. These systems can alert practitioners to potential 
contraindications, dosage adjustments, or deviations from best 
practices, reducing the risk of errors and ensuring adherence to the 
latest clinical guidelines. (Khan et al., 2023; Rahmani et al., 2021;   
Sahu et al., 2022; Sebastiani et al., 2022) 

               Figure 2: Flowchart of Case taking process     
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4.1 Providing Analytics and Reports to CAM Practitioners: 
EHRs can be leveraged to generate comprehensive reports and 
analytics, empowering CAM practitioners with actionable 
insights to improve clinical practices and enhance patient 
care. These reports can encompass a wide range of data, 
including treatment outcomes, resource utilization, cost analyses, 
and population health trends within the CAM domain. By 
employing data visualization techniques and interactive 
dashboards, EHRs can provide detailed analytics on prescription 
patterns, treatment responses, and patient outcomes, enabling 
CAM practitioners to identify areas for improvement, optimize 
resource allocation, and implement evidence-based practices. 
Additionally, these reports can facilitate quality assurance and 
regulatory compliance by providing detailed documentation of 
clinical processes and adherence to CAM-specific guidelines and 
standards. 
4.2 Reducing Administrative Burden and Enabling Practitioner 
Focus: 
CAM practitioners often face administrative burdens similar to 
those in conventional healthcare settings, such as maintaining 
paper records, managing appointments, and processing insurance 
claims. EHRs can automate many of these processes through 
workflow automation and business process management (BPM) 
tools, reducing the administrative workload and allowing 
practitioners to focus more on patient care. Electronic scheduling 
and reminder systems can streamline appointment management, 
improving patient attendance and reducing no-shows within CAM 
clinics. By alleviating the administrative burden, EHRs enable CAM 
practitioners to dedicate more time and energy to delivering high-
quality patient care, fostering stronger practitioner-patient 
relationships, and ultimately improving overall healthcare 
outcomes within the CAM domain. 
4.3 Challenges and Future Directions: 
While integrating EHRs in the CAM domain offers numerous 
benefits, several challenges must be addressed to 
ensure successful implementation and sustained adoption. 
Interoperability and data standardization are crucial for seamless 
integration between CAM and mainstream medicine, necessitating 
the development and adoption of industry-wide data exchange 
standards, terminologies, and coding systems specific to CAM 
practices. User adoption and training are also paramount, 
requiring change management strategies, user-centric design 
principles, and ongoing support to facilitate widespread adoption 
and effective utilization of EHRs in CAM settings. 
Data privacy and security are paramount, particularly within CAM, 
where patients may disclose personal beliefs and preferences. 
Robust cybersecurity measures, including encryption, access 
controls, and strict compliance with data privacy regulations such 
as HIPAA, must be implemented to safeguard EHR data in CAM 
practices. Additionally, establishing rigorous methodologies and 
standards for evaluating the efficacy and safety of CAM 
treatments is crucial for advancing evidence-based integrative 
medicine practices, necessitating ongoing research and 
collaboration between CAM practitioners, conventional 
healthcare providers, and researchers. 
Despite these challenges, the potential benefits of 
integrating EHRs in the CAM domain are vast, and continued 
research and innovation in this field will be crucial for driving 
healthcare transformation. Future directions include 
integrating emerging technologies, such as the Internet of Things 
(IoT) and wearable devices, to provide real-time patient 
monitoring and enable predictive analytics for proactive, 
integrative care delivery. Additionally, edge computing and 
distributed ledger technologies (DLTs) can enhance data security, 
privacy, and interoperability, strengthening the foundation for 
unified, data-driven integrative care. 

 

Adopting electronic health records (EHRs) in complementary and 
alternative medicine (CAM) represents a paradigm shift towards a 
unified, integrative approach to healthcare delivery. EHRs can be 
designed and implemented to seamlessly integrate with supply 
chain management systems, facilitate online patient record-
keeping, incorporate patient needs and preferences, and drive 
data-driven research based on prescription data, ICD codes, and 
patient-reported outcomes. 
Furthermore, integrating machine learning, AI, and advanced 
analytics with EHRs opens new avenues for personalized CAM 
treatments, treatment optimization, and clinical decision 
support. By harnessing the power of data and cutting-edge 
technologies, CAM practitioners can make more informed 
decisions, reduce the risk of adverse events, and ultimately 
improve patient outcomes within the CAM domain. 
Implementing integrated EHRs in CAM practices presents 
challenges related to interoperability, user adoption, data 
privacy, and evidence-based practice, but the potential benefits 
outweigh these hurdles. By addressing these challenges through 
collaborative efforts, ongoing research, the establishment of 
robust governance frameworks, and emerging technologies, the 
healthcare industry can leverage EHRs to unify CAM and 
mainstream medicine, fostering collaborative care and advancing 
the scientific understanding of integrative medicine. 
Ultimately, the actual value of integrated EHRs in the CAM domain 
lies in their ability to empower healthcare providers with 
comprehensive patient information, optimize resource allocation, 
and unlock the potential of data-driven decision-making. By 
embracing this technological revolution, the CAM community can 
pave the way for a future where integrative medicine becomes 
the norm, offering patients holistic, personalized, and evidence-
based care that harmonizes the best practices from both CAM and 
mainstream medicine through cutting-edge engineering solutions. 
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