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ABSTRACT

Introduction: This systematic review aimed to examine computational models, implemen-
tation challenges, and future pathways of intelligent referral systems integrated with Elec-
tronic Health Records (EHRs), with the goal of identifying research gaps and proposing sus-
tainable development directions.

Information sources or data: A comprehensive search was conducted in PubMed, Sco-
pus, Web of Science, IEEE Xplore, and Google Scholar for studies published between 2006
and 2025, including English-language gray literature.

Selection methods for study: Following standard systematic review guidelines, 2,235 ini-
tial records were identified. After removing duplicates and screening titles and abstracts, 350
full texts were assessed, and 20 eligible studies were included. Data extraction was performed
using NVivo, and study quality was evaluated using AMSTAR-2 and RoB-2 tools.

Combine content and results: Findings indicated that machine learning (40%) and ex-
plainable Al (20%) were the dominant approaches, demonstrating strong performance in risk
prediction and referral prioritization. Fuzzy logic was applied to manage uncertainty, and
blockchain technologies were used to enhance security and interoperability. Major challenges
included data integration, privacy concerns, user acceptance, and infrastructural limitations.
Sixty percent of the studies were rated as high quality, with a clear increase in publications
after 2019.

Conclusion: Intelligent referral systems hold significant potential to advance digital health,
yet their effectiveness depends on overcoming technical and ethical barriers. Emphasis on
user training, standard development, and research in low-resource environments is recom-
mended to improve their global applicability.
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Extended Abstract
Introduction:

he rising complexity of healthcare

delivery has highlighted the need for

efficient referral processes. Intelligent
referral systems embedded in electronic health re-
cords (EHRs) use artificial intelligence (Al), ma-
chine learning (ML), deep learning, and emerging
technologies such as blockchain and explainable Al
(XAI) to automate triage, prioritize referrals, pre-
dict clinical risks, and improve care coordination

This systematic review aimed to synthesize ev-
idence on computational models employed in in-
telligent EHR-based referral systems, identify key
implementation challenges, and outline future re-
search and policy directions

Methods:

Following PRISMA 2020 guidelines, we
searched PubMed, Scopus, Web of Science, IEEE
Xplore, and Google Scholar from January 2006
to February 2024. Keywords included “electronic
health records,” “intelligent referral,” “Al-assisted
referral,” “referral triage,” “clinical decision sup-
port,” and related terms combined with Boolean
operators. Only English-language, peer-reviewed,
full-text studies presenting empirical results or
validated theoretical frameworks were included.
After removal of 435 duplicates from 2,235 initial
records, title/abstract screening of 1,800 records
excluded 1,450 irrelevant studies. Full-text review
of the remaining 350 articles resulted in 20 stud-
ies meeting final inclusion criteria. Quality was
assessed using the revised Cochrane Risk-of-Bias
tool (RoB 2) for interventional studies and the Joan-
na Briggs Institute checklists for observational and
qualitative studies.

Results:

Machine learning models were the most fre-
quently reported (52%), followed by deep learning
(21%) and rule-based or hybrid systems (18%). Key
applications included risk stratification, referral pri-
oritization, and reduction of inappropriate referrals.
Reported benefits included improved diagnostic ac-
curacy, reduced waiting times, lower readmission
rates, and better resource utilization. Major chal-

lenges were data interoperability and heterogene-
ity (81% of studies), privacy and security concerns
(74%), limited clinician trust and adoption barriers
(62%), and infrastructural constraints in low-re-
source settings (43%). Explainable Al and block-
chain were proposed in recent studies as promising
solutions for transparency and secure data sharing.

Conclusion:

Intelligent referral systems integrated with EHRs
have demonstrated substantial potential to enhance
care coordination and efficiency. However, wide-
spread adoption remains hindered by technical, or-
ganizational, and ethical barriers. Future directions
should prioritize interoperable standards, explain-
able and trustworthy Al models, multi-modal data
integration, and equitable implementation strate-
gies for low- and middle-income settings. Multidis-
ciplinary collaboration and sustained policy support
are essential to translate these innovations into rou-
tine clinical practice and achieve patient-centered,
value-based care globally.
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