International Journal of

INTELLIGENT SYSTEMS AND APPLICATIONS IN
ENGINEERING

ISSN:2147-6799 www.ijisae.org Original Research Paper

A Comparative Analysis of Al-Based Chatbots for Disease
Diagnosis Based on Symptoms

1JISAE

Leela Prasad Gorrepati

Submitted: 05/01/2025 Revised: 20/02/2025 Accepted: 08/03/2025

Abstract: Investment in artificial intelligence (Al) chatbots within the United States has experienced substantial growth in
recent years, driven by the increasing demand for intelligent virtual assistants across various sectors. By 2025, the United
States is anticipated to be a significant contributor to the global Al chatbot market, which is projected to expand from $8.6
billion in 2024 to $11.14 billion in 2025 [1]. This growth represents a compound annual growth rate (CAGR) of 29.5% [1].
The expansion is primarily attributed to the rising demand for automated customer support, personalized digital experiences,
and the widespread implementation of Al technologies. Major technology companies and venture capital firms are making
noteworthy investments in the development of Al chatbots. For instance, Gloo, a technology firm focused on faith-based
solutions, raised $110 million to advance Al tools [2], including chatbots. Concurrently, Yutori, a startup founded by former
executives from Meta Al, secured $15 million to develop sophisticated Al personal assistants [3]. On a broader scale,
prominent U.S. technology firms, including Microsoft, Amazon, and Google, are investing hundreds of billions of dollars into
Al infrastructure and applications, with a focus on chatbot technologies. Microsoft, for instance, has outlined a plan to allocate
$80 billion to Al initiatives in 2025 [4], while Amazon has invested $8 billion in Anthropic, a leading Al startup specializing
in generative Al and chatbot solutions [5]. These investments underscore the strategic significance of Al chatbots in enhancing
customer engagement, optimizing operations, and fostering innovation across various industries, such as healthcare, finance,
retail, and education. As Al capabilities continue to advance, the United States is poised to maintain its leadership in chatbot
innovation and commercialization. Artificial Intelligence (Al)-driven chatbots have emerged as transformative tools within
the healthcare sector, playing an increasingly vital role in facilitating symptom-based disease diagnosis. These intelligent
systems harness a suite of advanced Al technologies—including machine learning, natural language processing (NLP), and
knowledge representation frameworks—to interpret patient-reported symptoms, assess potential health conditions, and provide
users with preliminary diagnostic insights [6], [7].This white paper offers a comparative evaluation of the capabilities,
strengths, limitations, and practical applications of leading Al-powered chatbots specifically designed for disease
identification. It explores the algorithms and datasets that drive their diagnostic reasoning, the accuracy and reliability of their
outputs, and their ability to adapt across varying clinical scenarios and patient populations [8]. The paper highlights the critical
role of Al chatbots in expanding access to healthcare, particularly for underserved or remote communities where traditional
medical resources may be limited [9]. By offering on-demand symptom assessment, triage guidance, and referral
recommendations, these systems empower individuals to seek timely medical attention, potentially reducing the burden on
emergency departments and primary care providers. In addition to assessing current implementations, this paper addresses key
challenges—including data privacy, diagnostic accuracy, regulatory compliance, and patient trust—that impact the broader
adoption and integration of Al chatbots in clinical practice [10]. It explores how these technologies could evolve to support
predictive analytics, personalized medicine, and integrated care pathways, ultimately contributing to more efficient,
responsive, and patient-centered healthcare systems [11].
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1. Introduction Artificial Intelligence (Al) is playing a pivotal role in

transforming healthcare delivery, with Al-driven
Camelot Integrated Solutions Inc. chatbots representing one of the most promising
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tis.com processing (NLP), and knowledge representation

systems, these chatbots are capable of assisting in the
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diagnosis of diseases by analyzing symptoms reported
by wusers and generating preliminary health
assessments [12], [13]. As digital health tools continue
to advance, the integration of Al chatbots into clinical
pathways is increasingly common, particularly in
primary care and telemedicine contexts, to facilitate
early diagnosis, triage, and patient education [14].

The global healthcare sector is currently facing
significant pressures, including escalating patient
volumes, workforce shortages, and disparities in
access to care. In this challenging environment, Al
chatbots present scalable solutions by offering around-
the-clock health support, diminishing administrative
burdens, and directing patients to appropriate care
levels [15]. Their real-time diagnostic capabilities are
particularly advantageous in low-resource settings and
rural areas where access to healthcare professionals
may be limited [16].

Despite the rising adoption of these technologies,
serious concerns persist regarding the accuracy, safety,
and ethical implications of Al-powered diagnostic
tools. Key issues encompass data privacy, clinical
validity, regulatory compliance, and the potential for
bias in algorithmic  decision-making  [17].
Furthermore, the successful integration of such
technologies into existing healthcare infrastructure
necessitates meticulous planning and interdisciplinary
collaboration among healthcare providers,
technologists, and policymakers [18].

This white paper provides a comprehensive
comparative analysis of leading Al chatbots designed
for disease diagnosis. It assesses their technical
foundations, performance metrics, clinical utility, and
implementation  challenges.  Additionally, the
document explores the potential of these tools to foster
innovation in personalized medicine, predictive
analytics, and integrated care models [19]. By
synthesizing current research and case studies from
real-world applications, this paper aims to inform
healthcare professionals, Al developers, policymakers,
and stakeholders about the strategic role of Al chatbots
in shaping the future landscape of healthcare.

2. The role of Al in Symptom-Based Disease
Diagnosis

Al-driven symptom-checking chatbots are
fundamentally transforming the healthcare sector by
providing immediate, non-invasive, and accessible
mechanisms for individuals to evaluate their health
status based on reported symptoms [20]. These
sophisticated systems utilize an integration of

advanced artificial intelligence techniques, including
Natural Language Processing (NLP), which facilitates
the analysis of user input in natural language [21],
Machine Learning (ML), which enhances the accuracy
of diagnostic algorithms through continuous learning
from interactions  [22], and Knowledge
Representation, which offers a structured framework
for encapsulating and applying medical knowledge
[23]. By harnessing these technologies, symptom-
checking chatbots not only aid users in recognizing
potential health concerns but also promote early-stage
diagnosis, thereby enabling timely medical
intervention that can result in improved health
outcomes [24]. Furthermore, these tools empower
patients by providing essential information regarding
their health, thereby encouraging a proactive approach
to individual health management [25].

In addition to fostering patient participation, Al-driven
chatbots enhance healthcare accessibility, particularly
in underserved communities or regions with limited
medical resources. By facilitating initial assessments
without necessitating in-person consultations, these
systems help reduce the workload on healthcare
professionals, allowing them to allocate their time and
resources more effectively to complex cases and
thereby improving the overall efficiency of healthcare
delivery [26]. Below is an enhanced exploration of the
role and technology behind these systems:

I. Key Al Technologies in Symptom Diagnosis.
Natural Language Processing (NLP)

Natural Language Processing (NLP) is a foundational
technique within the realm of artificial intelligence that
significantly enhances the functionality of symptom-
checking chatbots [27]. These chatbots are engineered
to interpret and comprehend user descriptions of
symptoms, which are often articulated in unstructured
language that reflects the natural speech patterns of
individuals. NLP effectively serves as a conduit
between human communication styles and machine
understanding, thereby facilitating smooth and
intuitive interactions that are user-friendly [28].

The process initiates with the chatbot examining input
text, which may range from straightforward symptom
descriptions to more elaborate narratives concerning
medical conditions. Through this examination, NLP
algorithms extract relevant medical terminology,
establish contextual significance, and delineate
intricate relationships among various symptoms [29].
For instance, when a user articulates symptoms such
as "l have a persistent headache accompanied by
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occasional nausea," the NLP system can identify the
associated keywords and their interrelations, enabling
a more precise assessment of the user’s health status
[30].

Moreover, NLP is instrumental in differentiating
between similar yet distinct expressions of symptoms.
For example, the ability to discern between "fever" and
"chills" can profoundly influence the -chatbot’s
responses and subsequent recommendations [31].
Additionally, it plays a critical role in interpreting
ambiguous statements, such as "I feel fatigued all the
time," which may necessitate further context or
clarification to yield meaningful insights [32].

To achieve such a high level of understanding,
advanced NLP techniques, encompassing deep
learning frameworks and transformer models, are
continuously evolving [33]. These sophisticated
methodologies enhance the chatbot’s capacity to
process increasingly subtle and complex linguistic
nuances, thereby empowering it to interpret and
respond to a diverse array of symptoms with enhanced
accuracy and relevance. By persistently advancing
these capabilities, NLP contributes to democratizing
access to healthcare resources, regardless of an
individual's level of medical knowledge, ultimately
fostering improved patient outcomes and engagement
[34].

Machine Learning (ML):

Machine Learning (ML) serves as a vital component
that enhances the diagnostic accuracy of symptom-
checking chatbots by utilizing extensive datasets
comprising medical records, symptom patterns, and
treatment outcomes [35]. Employing advanced
algorithms, ML systems systematically analyze
historical and ongoing data to identify significant
correlations between various symptoms, diagnoses,
and the efficacy of treatments. This analytical
capability enables the chatbot to recognize prevalent
medical trends while simultaneously adapting its
understanding based on new interactions, thus
remaining aligned with emerging health trends, rare
conditions, and the evolution of symptom
presentations [36].

As users engage with the chatbot, the system
consistently updates and refines its knowledge base,
improving its diagnostic accuracy in real time. This
iterative learning process involves discerning subtle
nuances  in  user-reported  symptoms  and
accommodating diverse medical terminologies and

expressions commonly used in everyday language
[37].

Furthermore, through the deployment of ML
algorithms, the chatbot develops predictive models
that assess the likelihood of different medical
conditions based on the symptoms reported by users
[38]. These models demonstrate increasing precision
over time, as the algorithms continuously learn from
an expanding database that incorporates anonymized
patient records, observed diagnostic trends, and
treatment outcomes. The dynamic nature of this
learning process enables the chatbot to detect less
obvious conditions, thereby identifying potential
health concerns that may not be immediately apparent
to wusers [39]. Consequently, this functionality
facilitates early disease detection, offering users
valuable insights and promoting timely medical
consultations when warranted [40]. In sum, this
comprehensive methodology not only enhances user
experience but also fosters increased awareness of
potential health issues, ultimately contributing to
improved healthcare outcomes.

Knowledge Representation:

Knowledge Representation serves as a fundamental
component of artificial intelligence (Al) systems,
facilitating the systematic organization and structuring
of complex medical information into formats that are
accessible and actionable [41]. By employing
structured knowledge bases, such as medical
ontologies that delineate relationships among various
medical concepts, and decision trees that guide logical
decision-making processes, the chatbot is adept at
mapping reported symptoms to a wide range of
potential diseases and providing differential diagnoses
[42].

The integration of structured medical knowledge with
user input enables the chatbot to identify intricate
patterns within the symptoms reported [43]. It
leverages an extensive medical knowledge base, which
encompasses up-to-date research, clinical guidelines,
and historical case analyses, thereby allowing for the
identification of the most relevant and pressing
conditions for each user [44]. This structured
analytical approach not only expedites the symptom
analysis process but also enhances the accuracy of the
diagnoses, assisting users in gaining insights into their
potential health concerns without the need for
continual engagement with healthcare professionals
[45].
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Furthermore, sophisticated Al systems often
synthesize  knowledge from various medical
disciplines, including internal medicine, pediatrics,
and geriatrics, thereby augmenting their diagnostic
capabilities [46]. This integrative approach enables the
chatbot to offer not merely disease identification, but
also tailored recommendations that include potential
treatment options, lifestyle modifications to promote
overall health, and preventive strategies designed to
mitigate future health risks [47]. By furnishing users
with comprehensive and nuanced insights into their
health, the chatbot fosters proactive health
management, empowering individuals to make
informed decisions regarding their well-being [48].

I1. Key Functions of Al Symptom Checkers
Symptom Assessment:

Al chatbots are designed to perform real-time
symptom assessments, processing user inputs in the
form of descriptions, severity ratings, duration, and
context. This assessment evaluates both common and
uncommon symptoms, using advanced algorithms to
identify patterns and match them to a range of potential
diagnoses [49]. The systems are designed to consider
all possible diagnoses, narrowing them down based on
the likelihood and severity of each condition [50].

By analyzing a patient's history and inputs
dynamically, the chatbot provides tailored suggestions
that take individual differences into account. In this
sense, the Al can perform real-time, personalized
diagnostics, which are continuously refined as more
data is entered [51].

Disease Classification:

Al-powered symptom checkers use pattern recognition
to classify reported symptoms according to known
disease categories. These systems cross-reference the
symptoms entered by users against an extensive
database of medical conditions, including common
illnesses, rare diseases, and conditions with
overlapping symptoms [52]. As a result, they can
propose a ranked list of possible conditions that match
the wuser's symptom set, offering an efficient
preliminary diagnosis that can help users prioritize
further actions [53].

The classifier is also capable of adapting to new
disease trends and emerging conditions by
incorporating data from clinical research, medical
journals, and patient interactions. This ensures the
system stays current, and users receive up-to-date
diagnostic information [54].

Healthcare Triage and Referral:

One of the standout features of Al-powered symptom-
checking chatbots is their ability to triage cases based
on severity and urgency. The chatbot evaluates the
symptoms provided and determines whether
immediate medical attention is required or if the user
should schedule a consultation with a healthcare
provider [55].

By leveraging decision trees and emergency protocaols,
the chatbot can suggest the next steps based on
symptom severity and risk factors. For example, if a
user reports chest pain or difficulty breathing, the
system may recommend visiting an emergency care
facility, while less urgent conditions may lead to
suggestions for in-person consultations or home-based
remedies.

I11. Challenges&Limitation
Data Quality and Completeness:

Despite significant advancements in Al, the accuracy
of symptom checkers is still dependent on the quality
and completeness of user input. Inaccurate or vague
symptom descriptions can compromise the chatbot's
ability to generate a correct diagnosis. Users may omit
crucial information or fail to describe symptoms
accurately, leading to less reliable results.
Additionally, chatbots rely on a static or curated
knowledge base that may not encompass all potential
diseases, particularly rare or emerging conditions.

Furthermore, medical data—such as comorbidities,
genetic factors, and lifestyle influences—are often too
complex to be fully captured in a short chatbot
conversation, which may limit the system's diagnostic
power.

Accuracy in Complex and Rare Conditions:

Al chatbots excel in diagnosing common illnesses but
face challenges when handling complex, rare, or
atypical diseases. These conditions often present with
unusual or overlapping symptoms, making it difficult
for Al systems to provide an accurate diagnosis based
on limited data. While chatbots can provide useful
initial assessments, they cannot fully replicate the
diagnostic reasoning of healthcare professionals,
particularly when dealing with multifaceted medical
cases.

Replication of Human Judgment:

Al systems are still far from replicating the nuanced,
context-sensitive judgment that healthcare providers
employ in making clinical decisions. Physicians
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consider not only the physical symptoms but also
psychological, emotional, and social factors when
diagnosing patients. This holistic approach, which
requires empathy and experience, is something Al
cannot fully emulate. For this reason, chatbots should
be seen as a valuable tool for assisting with
preliminary diagnostics but not as replacements for
professional healthcare providers, especially in
complex or critical cases.

1V. Future Directions and Potential

Al-based symptom checkers hold the potential to
significantly reshape the healthcare landscape. Future
advancements will focus on several key areas:

Integration with Wearable Devices:

Al-powered chatbots can be enhanced by integrating
with wearable health devices that track vital signs,
activity levels, and other health metrics in real time.
By collecting continuous data, these chatbots can
provide even more accurate and personalized
diagnostics, allowing users to monitor their health on
a daily basis and receive proactive recommendations
based on their real-time health status.

Improved Personalization through Deep Learning:

Deep learning models will further advance the
personalization of symptom checkers. By integrating
vast datasets and individual patient profiles, chatbots
will be able to provide more tailored health advice,
accounting for a person’s medical history, lifestyle,
and genetic predispositions. This will improve
diagnostic accuracy and empower users to take control
of their health with actionable, personalized insights.

Collaboration with Healthcare Providers:

Future Al chatbots are likely to function in tandem
with healthcare providers, acting as a preliminary
diagnostic tool that streamlines patient care. For
example, Al systems can perform initial assessments
and direct patients to the appropriate specialist or
treatment plan. This collaboration will reduce wait
times, improve efficiency, and allow healthcare
providers to focus on high-priority cases.

Incorporation of Predictive Analytics:

The integration of predictive analytics will enable Al
chatbots to identify not only current conditions but also
potential future health risks based on trends in
symptom reporting and patient data. This could lead to
early detection of diseases before symptoms fully
develop, allowing for more timely intervention and
prevention.

3. Key Al-Based Chatbot Platforms for Symptom
Diagnosis

3.1 Babylon Health

Overview: Babylon Health uses Al to assess
symptoms and provide medical advice through a
chatbot interface. It collects data from users, analyzes
it against a medical knowledge base, and generates
possible diagnoses [57].

Strengths:

- Al-driven recommendations with medical

professional oversight.

- Broad symptom coverage, including both common
and less common conditions.

- Mobile accessibility for users worldwide [58].
Weaknesses:

- Accuracy is variable in rare or complex conditions
[59].

- Limited ability to incorporate nuanced patient
histories in real-time consultations [60].

3.2. Ada Health

Overview: Ada Health is an Al-powered symptom-
checking chatbot that uses machine learning and
medical knowledge databases to offer users possible
diagnoses based on their reported symptoms [61].

Strengths:

- Highly structured and detailed approach to
collecting symptoms.

- Regularly updated medical knowledge base.
- Covers a wide range of conditions [62].
Weaknesses:

- Requires detailed symptom input for accurate
diagnosis.

- Can be overwhelmed with complex medical
histories, limiting its effectiveness in such cases [63].

3.3. Your.MD

Overview: Your.MD offers a free health assistant
chatbot that guides users through symptom analysis
and helps them understand the potential causes of their
symptoms [64].

Strengths:

- Simple, user-friendly interface.
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- Provides personalized health information tailored to
individual users.

- Focus on holistic health,
recommendations [65].

including lifestyle

Weaknesses:

- Primarily focused on common conditions; may lack
depth in diagnosing rarer diseases.

- Lacks integrated professional consultation for
complex cases [66].

3.4. Buoy Health

Overview: Buoy Health is an Al-driven platform that
leverages symptom inputs to provide users with a
possible diagnosis and recommendations for the next
steps, including whether to seek professional care [67].

Strengths:

- Provides precise symptom analysis and tailored
health information.

- Offers clear recommendations on next steps,
including whether urgent care is needed [68].

Weaknesses:

- Limited scope for unusual or rare medical
conditions.

- Dependent on user-reported data, which may lead to
misdiagnosis in the case of incomplete or ambiguous
symptoms [69].

4. Challenges and Limitations

While Al-based symptom-checking chatbots offer
significant benefits, they also face several challenges:

Accuracy and Reliability: Chatbots often perform
well in diagnosing common conditions but struggle
with rare diseases, atypical symptoms, or conditions
requiring detailed medical history [60].

Data Security and Privacy: Healthcare applications
involving personal and medical data must ensure strict
compliance with regulations like HIPAA, which raises
concerns over data privacy and security [61].

Interpretation of Symptoms: Al chatbots rely
heavily on the quality of user inputs. Ambiguities in
how symptoms are described can result in inaccurate
diagnoses or missed conditions [62].

Emotional Intelligence: Al chatbots may not
effectively address the emotional or psychological
aspects of patient care, limiting their utility in sensitive
health issues or when reassurance is needed [63].

Over-Reliance on Technology: Users may place
undue reliance on chatbots for diagnosing medical
conditions, which can lead to a delay in seeking
professional care or treatment for serious conditions
[64].

Comparative Analysis of Key Features
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5. Future Directions

The future of Al-based symptom-checking chatbots
holds great promise, with several advancements
anticipated:

Integration with Wearable Devices: Al-powered
chatbots could integrate with wearable health devices
to provide real-time monitoring and continuous health
assessment, improving diagnosis accuracy.

Advanced Machine Learning Models: As Al models
evolve, symptom-checking systems will become more
adept at handling complex cases, rare diseases, and
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even predictive health insights.

Personalized Health Insights: Future chatbots could
offer highly personalized health recommendations,
integrating genetic data, lifestyle information, and
environmental factors into the diagnostic process.

Collaboration with Healthcare Professionals: The
most effective chatbot solutions will likely involve
collaboration with healthcare providers to offer second
opinions, facilitate follow-up care, and ensure medical
decisions are safe and accurate.

6. Conclusion

Al-based chatbots have emerged as valuable tools in
assisting with disease diagnosis based on symptoms.
While these systems can greatly enhance healthcare
accessibility, offering patients an immediate, non-
invasive way to evaluate their health, they are not
without limitations. The accuracy of diagnoses,
particularly in complex or rare conditions, remains a
challenge. However, as Al technology continues to
improve, chatbots will increasingly become more
reliable, personalized, and integrated with healthcare
systems.

In the coming years, these systems have the potential
to significantly impact the way healthcare is delivered,
supporting both patients and healthcare providers by
offering initial diagnostic tools, triage support, and
facilitating early-stage healthcare interventions.
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