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Abstract: Background: Rapid advances in artificial intelligence (AI), particularly conversational systems powered by natural language 

processing (NLP) and large language models (LLMs), are transforming healthcare delivery. In primary care, these tools may help address 

workforce shortages and increasing patient demand. Objective: This review aims to critically evaluate the classification, clinical 

applications, effectiveness, safety concerns, and future potential of AI-driven chatbots in general medical practice. Methods: A narrative 

review of literature published between January 2020 and March 2026 was conducted using PubMed, Scopus, Web of Science, and Google 

Scholar. Eligible sources included randomized controlled trials, observational studies, systematic reviews, and policy papers. Evidence was 

synthesized thematically. Results: Chatbots were categorized into rule-based, AI-driven conversational agents, hybrid systems, and domain-

specific tools. Their applications include symptom triage, patient education, chronic disease management, mental health support, and 

clinical documentation. While these technologies enhance accessibility and reduce administrative workload, concerns persist regarding 

diagnostic accuracy, algorithmic bias, hallucination errors, data privacy, and medico-legal accountability. Conclusion: Conversational AI 

has significant potential to augment primary care services; however, it cannot replace clinical judgment. Safe integration requires rigorous 

validation, ethical safeguards, and robust regulatory frameworks. Future research should prioritize real-world effectiveness and equitable 

implementation.  
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1. Introduction 
 

Primary care systems worldwide are under increasing strain 

due to rising patient expectations, limited healthcare 

workforce, and expanding administrative burdens. Digital 

innovations, particularly AI-based solutions, are increasingly 

recognized as potential tools to strengthen healthcare delivery 

systems. 

 

Conversational AI refers to computer systems capable of 

simulating human-like interactions through text or voice 

interfaces. Early chatbot models were rule-based, relying on 

predefined scripts and decision trees. However, recent 

advancements in transformer-based LLMs have enabled more 

sophisticated capabilities, including contextual understanding, 

adaptive dialogue generation, and clinical reasoning support. 

 

Emerging evidence suggests that modern AI systems can 

perform comparably to medical trainees in structured 

assessments, indicating their potential utility in clinical 

settings. In primary care—where accessibility, efficiency, and 

continuity are critical-chatbots may enhance service delivery. 

Nevertheless, concerns related to reliability, ethical 

implications, and regulatory oversight remain substantial. 

 

This review provides a comprehensive synthesis of current 

evidence on the role of conversational AI in general medical 

practice, focusing on system classification, clinical 

applications, benefits, limitations, and future directions. 

 

2. Methods 
 

Study Design 

A narrative review methodology was adopted to allow 

flexible synthesis of multidisciplinary evidence in a rapidly 

evolving field. 

 

Search Strategy 

A systematic search was conducted across PubMed, Scopus, 

Web of Science, and Google Scholar for studies published 

between January 2020 and March 2026. Keywords included: 

• “AI chatbots healthcare”  

• “primary care artificial intelligence”  

• “conversational agents medicine”  

• “large language models clinical use”  

 

3. Eligibility Criteria 
 

Inclusion criteria: 

• Peer-reviewed articles  

• Randomized controlled trials  

• Observational studies  

• Systematic reviews and meta-analyses  

• Policy and regulatory documents  
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Exclusion criteria: 

• Non-English publications  

• Abstract-only papers  

• Studies not related to healthcare applications  

 

Data Synthesis 

• Findings were organized into five thematic domains: 

• Types of chatbot systems  

• Clinical applications  

• Effectiveness and benefits  

• Limitations and risks  

• Ethical and regulatory considerations  

 

4. Types of Chatbots in Primary Care 
 

a) Rule-Based Systems: Rule-based chatbots operate 

through structured algorithms and predefined pathways. 

They are commonly used for administrative functions such 

as appointment scheduling and structured data collection. 

However, their inability to process complex or ambiguous 

queries limits their clinical applicability. 

b) AI-Powered Conversational Agents: These systems 

utilize machine learning and NLP techniques to generate 

context-aware responses. LLM-based chatbots can assist 

in differential diagnosis, clinical reasoning, and patient 

communication. Despite their sophistication, they may 

produce inaccurate or fabricated outputs, often referred to 

as “hallucinations.” 

c) Hybrid Models: Hybrid chatbots combine rule-based 

safety frameworks with AI-driven adaptability. This 

design aims to enhance reliability while maintaining 

conversational flexibility, making them increasingly 

suitable for clinical use. 

d) Domain-Specific Chatbots: Specialized chatbots are 

designed for targeted applications such as mental health 

support, medication adherence, and chronic disease 

monitoring. Their performance is generally superior 

within defined clinical domains. 

 

5. Clinical Applications 
 

a) Symptom Assessment and Triage: Chatbots are widely 

used for preliminary symptom evaluation. Some studies 

report diagnostic performance comparable to non-

specialist clinicians under controlled conditions, though 

variability remains a concern. 

b) Patient Education: Conversational AI enables rapid 

dissemination of personalized health information, 

improving patient understanding and engagement in care 

decisions. 

c) Mental Health Support: AI chatbots delivering 

structured interventions, including cognitive behavioral 

therapy, have demonstrated effectiveness in reducing 

symptoms of anxiety and depression, particularly in 

resource-limited settings. 

d) Chronic Disease Management: These systems support 

long-term care through medication reminders, symptom 

monitoring, and lifestyle recommendations, contributing 

to improved adherence and outcomes. 

e) Clinical Documentation: AI tools can assist in generating 

clinical notes from patient interactions, reducing 

administrative burden and enhancing workflow efficiency. 

 

6. Benefits and Effectiveness 
 

Conversational AI offers several advantages in primary care: 

• Improved accessibility: Provides 24/7 access to health 

information and support  

• Enhanced efficiency: Reduces clinician workload and 

administrative tasks  

• Cost-effectiveness: Minimizes unnecessary healthcare 

utilization  

• Patient engagement: Encourages active participation in 

health management  

 

7. Limitations and Challenges 
 

1) Diagnostic Accuracy: AI systems may generate incorrect 

or misleading information, particularly in complex or 

atypical clinical scenarios. 

2) Lack of Clinical Context: Chatbots cannot fully interpret 

non-verbal cues, emotional nuances, or social 

determinants of health, which are essential for holistic 

care. 

3) Algorithmic Bias: Bias in training datasets can lead to 

disparities in performance across different populations, 

raising concerns about equity. 

4) Privacy and Data Security: The use of sensitive patient 

data introduces risks related to confidentiality, data 

breaches, and regulatory compliance. 

5) Medico-Legal Uncertainty: Accountability for AI-

generated errors remains unclear, posing challenges for 

healthcare providers and policymakers. 

 

Ethical and Regulatory Considerations 

The safe implementation of AI chatbots in healthcare 

requires: 

• Transparency in algorithmic decision-making  

• Informed patient consent  

• Continuous human oversight  

• Robust regulatory approval and validation mechanisms  

 

There is an urgent need for standardized guidelines to ensure 

ethical deployment and patient safety 

 

8. Discussion 
 

Conversational artificial intelligence (AI) represents a 

significant innovation in primary healthcare, offering 

opportunities to enhance efficiency, accessibility, and patient 

engagement. By enabling rapid information delivery, 

symptom triage, and patient education, AI chatbots can help 

alleviate the burden on overstretched healthcare systems. 

However, despite these advantages, current evidence suggests 

that such tools should function as adjuncts to clinical care 

rather than substitutes for trained healthcare professionals. 
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A key concern remains the variability in chatbot performance 

across different clinical scenarios. Differences in training 

data, algorithm design, and validation methodologies 

contribute to inconsistent accuracy and reliability. This 

underscores the urgent need for standardized evaluation 

frameworks, rigorous clinical validation, and continuous real-

world performance monitoring before large-scale 

implementation. 

 

In addition to technical limitations, important ethical and 

legal challenges must be addressed. Issues related to patient 

autonomy, informed consent, data privacy, and algorithmic 

bias are central to the safe deployment of AI in healthcare. 

Without appropriate safeguards, there is a risk of perpetuating 

health disparities or compromising patient trust. Therefore, 

ethical governance must evolve in parallel with technological 

advancement. 

 

From a systems perspective, the integration of conversational 

AI into primary care requires a balanced approach that aligns 

innovation with patient safety, regulatory oversight, and 

clinician involvement. Clear guidelines, accountability 

mechanisms, and interoperability with existing healthcare 

infrastructure are essential to ensure responsible adoption. 

 

9. Conclusion 
 

AI-driven chatbots are emerging as valuable tools in primary 

care, with the potential to address critical challenges such as 

workforce shortages and rising patient demand. Their ability 

to support triage, provide health information, and improve 

accessibility highlights their growing relevance in modern 

healthcare systems. 

 

Nevertheless, current limitations in accuracy, contextual 

understanding, and clinical validation necessitate cautious and 

supervised implementation. Chatbots should complement- not 

replace- clinical judgment. 

 

Future research should prioritize improving reliability, 

strengthening ethical frameworks, and generating robust real-

world evidence. Such efforts will be essential to support safe, 

equitable, and effective integration of conversational AI into 

routine healthcare practice. 
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