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Abstract: The rapid advancement of digital technologies has significantly transformed healthcare delivery through telehealth
systems. These systems enable remote diagnosis, consultation, and monitoring, thereby improving access to healthcare services,
particularly in underserved and rural regions. However, many existing telehealth platforms rely heavily on manual physician review
or standalone artificial intelligence (Al) applications, which may result in delayed response times or inaccurate assessments in
critical situations. This review examines intelligent telehealth systems that integrate Al-based symptom analysis with real-time
doctor alerting mechanisms. Relevant literature is analyzed to identify system capabilities, limitations, and ethical concerns. The
review highlights the importance of a doctor-in-the-loop approach, where Al functions as a clinical decision-support tool rather
than an autonomous diagnostic system. Findings indicate that integrating Al-driven symptom analysis with automated doctor
notification can enhance emergency response, patient safety, and overall healthcare efficiency.
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1. Introduction

Access to quality healthcare remains a major global challenge, particularly in rural and underserved areas where shortages of
healthcare professionals and infrastructure persist [1], [2]. Telehealth has emerged as an effective solution by enabling patients to
receive healthcare services remotely through digital platforms such as mobile applications and web-based systems [3]. This
approach reduces travel time, lowers healthcare costs, and minimizes congestion in healthcare facilities [4].

Despite these advantages, many telehealth systems depend on manual physician review, which can delay timely medical
intervention, especially during emergencies or periods of high demand [5]. At the same time, artificial intelligence (Al) has gained
increasing attention for its ability to analyze patient symptoms, support clinical decision-making, and improve healthcare
efficiency [6], [7]. The integration of Al-based symptom analysis with real-time doctor alerting mechanisms presents a promising
approach to enhancing patient safety and healthcare delivery. This review examines existing research, identifies key limitations,
and discusses future directions for intelligent telehealth systems.

2. Background of the Study

Telehealth refers to the use of information and communication technologies to deliver healthcare services such as diagnosis,
consultation, monitoring, and follow-up at a distance [3], [8]. It plays a crucial role in expanding access to healthcare services,
particularly in low-resource and geographically isolated regions [9].

Al-based healthcare systems utilize techniques such as machine learning, rule-based reasoning, and expert systems to analyze
patient data and reported symptoms [10]. Common examples include symptom checker applications and virtual health assistants
[11]. However, several studies report variability in the accuracy of Al-driven systems and highlight the lack of clinical
accountability when such systems operate independently [12], [13]. Consequently, researchers emphasize the importance of
integrating Al with human medical oversight and automated alerting mechanisms to ensure safe, ethical, and reliable healthcare
delivery [7], [14].

3. Statement of the Problem

Although telehealth systems have improved healthcare accessibility, several challenges remain unresolved. Manual review of
patient-reported data can overwhelm healthcare professionals and delay urgent medical decisions, particularly during emergencies
or peak usage periods [5], [15]. On the other hand, standalone Al symptom checker applications may generate inaccurate or
misleading assessments due to biased datasets, limited contextual understanding, or insufficient clinical validation [12], [16].
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Furthermore, many existing telehealth platforms lack intelligent triage mechanisms capable of classifying patients based on
urgency and automatically notifying doctors when immediate intervention is required [17], [18]. These limitations demonstrate the
need for intelligent telehealth systems that integrate Al-based symptom analysis with real-time doctor alerting and escalation
features.

4. Objectives of the Study
4.1 Main Objective

To review intelligent telehealth systems that integrate Al-based symptom analysis with doctor alerting mechanisms for improved
remote healthcare delivery.

4.2 Specific Objectives
e To examine existing telehealth and Al-based healthcare systems
e To analyze the role of Al in symptom analysis and risk classification
e To identify limitations in current telehealth solutions
e To emphasize the importance of doctor-in-the-loop approaches
e  To propose recommendations and future research directions
5. Related Work

Previous studies indicate that Al can significantly enhance healthcare delivery when applied as a clinical decision-support tool
rather than a replacement for medical professionals [7], [19]. Al-based symptom analysis systems have been integrated into mobile
health platforms to assist patients in identifying potential health risks and determining when to seek medical care [11], [20].

Topol emphasizes that Al should augment, not replace, healthcare professionals to maintain safety, trust, and accountability [7].
Other studies highlight the importance of intelligent triage systems in prioritizing emergency cases and reducing response times in
telemedicine environments [17], [21]. However, many existing systems lack real-time doctor alerting, emergency escalation
mechanisms, and comprehensive ethical frameworks, limiting their effectiveness in critical healthcare scenarios [13], [22].

6. Observations
Based on the reviewed literature, the following observations were identified:
o Al improves efficiency in symptom analysis but cannot replace human clinical judgment [7], [19]
e Lack of physician oversight increases the risk of misdiagnosis and patient harm [12], [16]
o Intelligent triage systems enhance emergency response and healthcare prioritization [17], [21]
e Ethical deployment of Al in healthcare requires transparency, accountability, and human supervision [14], [22]
These observations reinforce the need for intelligent telehealth systems that adopt a doctor-in-the-loop model.
7. Conclusion

This review examined intelligent telehealth systems that integrate Al-based symptom analysis with real-time doctor alerting
mechanisms. The findings reveal that while telehealth has significantly improved access to healthcare services, existing systems
continue to face challenges related to delayed response times, limited emergency prioritization, and insufficient clinical
supervision [5], [15]. Al-based symptom analysis offers valuable support for early risk identification and triage; however, its
effectiveness depends heavily on proper integration with human medical expertise [7], [19].

The literature consistently emphasizes that Al should function as a supportive decision-making tool rather than an autonomous
diagnostic system [7], [14]. Systems that operate without doctor involvement raise ethical and safety concerns, including
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inaccurate assessments and reduced accountability [12], [22]. By incorporating real-time doctor alerting and escalation
mechanisms, intelligent telehealth systems can ensure timely intervention for high-risk cases and improve patient outcomes [17],
[21].

Overall, intelligent telehealth systems that combine Al-driven symptom analysis with doctor notification represent a balanced and
ethically sound approach to modern healthcare delivery, particularly in remote and underserved regions [1], [9].

8. Recommendations and Future Work
8.1 Recommendations

Al should be integrated into telehealth systems strictly as a decision-support tool under medical supervision [7], [14]. Real-time
doctor alerting and escalation mechanisms should be mandatory for high-risk cases to reduce emergency response times [17], [21].
Additionally, strong data security and privacy measures must be enforced to protect patient information [23], [24].

8.2 Future Work

Future research may focus on integrating wearable and Internet of Things (IoT) devices for continuous patient monitoring [25],
[26]. Advanced deep learning techniques could further improve prediction accuracy and personalized care [27]. Additional studies
may explore multilingual interfaces, electronic health record integration, and deployment in low-bandwidth environments to
enhance accessibility [9], [28].
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