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Executive Summary

Artificial intelligence (Al)-powered chatbots are emerging as transformative tools in healthcare,
offering automated patient support, symptom triage, and mental health counseling. Since the
mid-20th century with pioneers like ELIZA—the first chatbot simulating a psychotherapist (
pmc.ncbi.nlm.nih.gov)—healthcare chatbots have evolved from simple rule-based scripts to
sophisticated Al systems. The current generation of chatbots leverages advanced natural
language processing and machine learning, including large language models (LLMs) such as
OpenAl's ChatGPT. Contemporary healthcare chatbots span diverse roles: virtual nurses (e.g.,
Sensely’s "Molly") for chronic care management, symptom-checkers/triage bots (e.g., Ada
Health, Babylon, Buoy) to guide care-seeking, and digital therapists (e.g., Woebot, Wysa,
Youper) providing cognitive-behavioral support. Empirical studies suggest mixed but generally
positive outcomes. For instance, an RCT found that two weeks of using the Woebot mental-
health chatbot significantly reduced anxiety and depression symptoms compared to standard
self-help materials ( formative.jmir.org), and observational data show high user engagement with
Al mental health apps. Symptom-checker accuracy varies: in one benchmark of COVID-19
screening bots, Symptoma (F1=0.92) significantly outperformed other tools ( www.medrxiv.org).
Large-scale evaluations indicate that leading Al triage systems (e.g. Babylon, Ada) approach
human clinician performance in safety for urgent care advice ( pmc.ncbi.nim.nih.gov). Adoption
is rising: chatbots can operate 24/7 at scale, and during the COVID-19 pandemic, agencies like
the CDC and WHO deployed Al chatbots to guide patient decisions (e.g., US CDC's COVID-19
self-checker ( www.businessinsider.com); WHO's chatbot informing billions via
Facebook/WhatsApp ( www.who.int)). Surveys show broad patient willingness to use such tools:
a majority agreed "a health chatbot is a good idea” and many reported comfort sharing
symptoms with a chatbot ( pmc.ncbi.nlm.nih.gov) ( pmc.ncbi.nim.nih.gov). However, trust and
privacy concerns remain significant, and not all bots are equally reliable. This report reviews the
top 10 Al chatbots in healthcare, evaluating their design, usage, and evidence. It provides
historical context, examines current capabilities, presents case studies and research findings,
and discusses challenges and future directions for Al-driven conversational agents in medicine.

Introduction and Background

Healthcare is increasingly leveraging Al-driven conversational agents (“chatbots”) to address
challenges of access, patient engagement, and provider workload. A chatbot is a software agent
that interacts through text or voice in natural language. Al chatbots augment human care by
providing instant responses, triaging patients, answering FAQs, or delivering interventions.
Advances in natural language processing (NLP) and machine learning enable contemporary bots
to understand user inputs and generate context-aware replies. They can access large medical
knowledge bases or be built on neural LLMs (e.g. GPT-4) trained on biomedical data. Unlike
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earlier simple databases or decision trees, modern Al chatbots can interpret complex symptom
descriptions and learn from data.

The healthcare context has strong demand drivers for chatbots. Surveys indicate that a large
fraction of people seek medical information online before seeing a clinician (e.g. roughly two-
thirds of patients “google” their symptoms) ( pmc.ncbi.nlm.nih.gov). Overburdened healthcare
systems and provider shortages create delays; chatbots can offer initial relief by answering
questions or guiding care-seeking, potentially reducing unnecessary visits. In public health
emergencies such as COVID-19, chatbots provided scalable symptom screening and up-to-date
guidance: for example, the U.S. Centers for Disease Control (CDC) partnered with Microsoft to
deploy a COVID-19 self-checker on web and mobile platforms ( www.businessinsider.com), and
the World Health Organization launched a Facebook Messenger chatbot capable of reaching
billions for COVID-19 advice ( www.who.int). These tools illustrate how Al bots can disseminate
timely health information and triage large volumes of patients.

Al chatbots are used across medical domains. They serve as virtual symptom checkers/triage
assistants to help patients decide the urgency of care. They can act as digital nurses/assistants
to manage chronic diseases (reminders, monitoring), as executor of FAQs and administrative
tasks, and as mental health coaches. In mental health, apps like Woebot and Wysa provide
cognitive-behavioral therapy (CBT)-based support via conversation. Other bots provide
medication guidance or treatment adherence reminders (e.g. 'Florence’ chatbot for medication
schedules). Some recent chatbots (e.g. Google's Med-PaLM 2 under development) aim to
answer general clinical questions.

Historical context: The idea of computer conversational agents dates back decades. The
earliest notable example is ELIZA (1966), a pattern-matching bot that simulated a Rogerian
psychotherapist by rephrasing user inputs ( pmc.ncbi.nim.nih.gov). Though ELIZA was simplistic,
it demonstrated the compelling illusion of understanding ("ELIZA effect"). Soon after, other
prototypes like PARRY (a simulation of paranoid thinking) were built. However, these early bots
lacked true Al inference and were rule-based. Over time, chatbots in healthcare remained largely
research curiosities until recently. The past decade has seen an explosion of interest, propelled
by ubiquitous smartphones, data connectivity, and advances in deep learning. For example, early
2010s saw start-ups like Babylon Health (UK) and HealthTap (US) create smartphone apps for
symptom checking. Al capability improvements, particularly the development of transformer-
based LLMs like GPT and PaLM, have now enabled generative chatbots that can converse more
flexibly and knowledgeably.

Defining an Al chatbot: In healthcare, an Al chatbot typically uses AI/NLP to parse free-text
input, match it to medical knowledge, and generate responses. They may combine a knowledge
base (medical ontologies or research databases) with generative Al. Architecturally, they span a
spectrum from weighted decision trees and Bayesian networks (as in some triage bots) to neural
models. Some combine chat interfaces with voice or avatar delivery. Many are delivered via
mobile apps, websites, or messaging platforms. Underlying data sources may include clinical
practice guidelines, symptom databases, or user-generated data. Recent large language model
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(LLM)-based bots (e.g. ChatGPT or Med-PaLM) do not rely on fixed symptom-checker rules but
generate answers from their neural "understanding” of language, though medically specialized
bots often use curated knowledge for accuracy.

Regulatory perspective: Healthcare chatbots blur the line between software and medical
device. In the EU, apps like Ada Health's chatbot have achieved CE certification as diagnostic
decision support tools ( pmc.ncbi.nim.nih.gov). In the U.S., the FDA has provided guidance on *
Software as a Medical Device" (SaMD), but Al chatbots generally remain lightly regulated unless
they provide specific diagnostic or treatment recommendations. Recent controversies (e.g.
criticism of Babylon Health's safety testing) highlight concerns that overly-promising bots may
misdirect patients. Thus, rigorous validation and oversight are growing topics of discussion.
Chatbots handling personal medical data must also ensure HIPAA or GDPR compliance, encrypt
data, and manage privacy carefully.

Technological Foundations

Modern Al chatbots rely on several technological components:

¢ Natural Language Processing (NLP): Enables the parsing and understanding of user text or
speech.Early bots used simple keyword matching; contemporary bots use advanced NLP models to
extract symptom information, intent, and context ( pmc.ncbi.nim.nih.gov). For example, Ada Health's
chatbot adaptively asks questions based on prior answers (much like a human physician’s history-
taking) ( pmc.ncbi.nim.nih.gov). OpenAl's ChatGPT uses transformer-based NLP trained on vast text
corpora, allowing nuanced conversation.

¢ Medical Knowledge Base: Chatbots often use medical databases. Ada, for instance, is based on a
constantly updated medical knowledge base and applies pattern-matching and probabilistic
reasoning to suggest diagnoses ( pmc.ncbi.nim.nih.gov). Babylon's system uses Bayesian networks
modeling primary care knowledge ( pmc.ncbi.nlm.nih.gov). Infermedica and Symptoma integrate
large repositories of validated medical research to assess symptoms ( pmc.ncbi.nlm.nih.gov) (

www.medrxiv.org).

e Machine Learning and Reasoning: Al chatbots can employ machine learning classifiers or custom
algorithms to map symptoms to conditions. Neural-network LLMs like ChatGPT attempt to “reason”
statistically by pattern from training data. Some bots are hybrid: e.g. Babylon's triage bot
implemented a Bayesian network developed with physician input ( pmc.ncbi.nlm.nih.gov). Others are
purely data-driven: buoys’s development came from clinicians training a model, then refining via user
data.

e User Interface: Most healthcare chatbots offer a conversational text interface. Some include voice
or avatars (e.g. Sensely's 3D nurse “"Molly") or mobile app GUIs. Engagement features like mood
tracking, persona (naming the bot, adding humor) can increase user connection [31TL19-L24]. The
design often influences acceptability: an empathetic tone or ability to remember past chats
(persistent memory) can affect user comfort ( www.jmir.org).
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¢ Integration: Advanced systems integrate with other digital health records or telehealth. For example,

the Microsoft Healthcare Bot (used by CDC's triage tool ( www.businessinsider.com)) can link to
clinical guidelines or schedule follow-up. Chatbots could in the future auto-hook into EHRs to guide

providers or patients seamlessly.

In sum, what distinguishes Al chatbots” from simpler bots is flexibility and learning: rather than
static FAQ scripts, they adapt their questioning or open-generative answers and improve over

time.

The Top 10 Al Chatbots in Healthcare

This section profiles ten prominent Al-driven healthcare chatbots, highlighting their applications,

technology, and evidence. The selection covers symptom-checkers/triage bots, virtual

assistants, and mental health agents. (They are presented in no strict rank order.)

Developers

Chatbot

| Org

Ada Health
Ada Health GmbH

(Berlin)
Babylon Babylon
Health (London)

Buoy Health,
Buoy Health Inc.

(Boston)
Infermedica Infermedica

(Poland)

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved.

Focus [ Use-
case

Symptom
checker /
diagnostic
support

Virtual
consultations,
symptom
triage,
telehealth

Symptom
checker /
triage
(consumer-
facing)

Symptom
assessment
API for
providers

Key Features

A CE-certified "Health
Companion” app; adaptive
questioning simulating a
doctor's anamnesis; medical
knowledge base updated
continuously (
pmc.ncbi.nlm.nih.gov).
Provides likely and differential
diagnoses for many
conditions.

Al triage/diagnosis via
Bayesian network modeling
primary care (
pmc.ncbi.nlm.nih.gov). Offers
video/phone doctor consults.
Built-in GP trained model for
urgent-care advice; integrates
with health records. Strong
focus on UK/NHS integration.

Web-based conversational
symptom checker. Uses
proprietary algorithm trained
on >18,000 clinical studies (
pmc.ncbi.nlm.nih.gov). Asks
questions conversationally
and provides up to 3 possible
conditions plus care
recommendations.

Al symptom checker and
medical triage co-pilot, often
integrated into health
platforms. Uses machine
learning on triage data and

Evidence | Notes

JMIR study: Ada's diagnoses for mental health
vignettes showed moderate accuracy (67% of
adult cases correct) ( pmc.ncbi.nlm.nih.gov).
Recognized for broad symptom coverage and
regulatory certification (CE) (
pmc.ncbi.nim.nih.gov).

A clinical study found Babylon's Al-
recommended triage was slightly safer on
average than that of human doctors (97.0%
safe vs 93.1% for doctors), with similar
appropriateness ( pmc.ncbi.nlm.nih.gov). Its
condition suggestion performance (precision
~44%, recall ~80%) was comparable to
experts ( pmc.ncbi.nim.nih.gov). The UK's
MHRA has expressed safety concerns and
urged further evidence, reflecting ongoing
debates about clinical validation.

Designed by physicians; claims ~90%
"diagnostic accuracy” in internal metrics (
pmc.ncbi.nlm.nih.gov). Large user survey
showed most users sought Buoy for persistent
or new symptoms ( pmc.ncbi.nlm.nih.gov).
Independent data on clinical accuracy are
scarce, but Buoy is widely mentioned as a
leading Al triage tool.

Noted for high accuracy in benchmarks: in one
study of COVID-19 symptom checkers,
Infermedica achieved an F1 score of ~0.80
(second only to Symptoma) (
www.medrxiv.org). The company cites
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Developers Focus [ Use-

Chatbot
| Org case
Symptoma Symptom
Symptoma GmbH checker /
(Vienna) diagnostics
Woebot Mental health
Woebot Health chatbot (CBT-
(USA) based therapy)
X Mental health
Touchkin
Wysa chatbot (CBT /
(Bengaluru)
DBT support)
Youper Inc. Mental health
Youper (Mountain chatbot (Al
View) therapy)
Sensely Virtual nurse /
Sensely .
(San chronic care
(Molly) .
Francisco) management
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validated medical ontologies.
Can be embedded in
websites/apps. Claimed to
meet medical device (MDR)
standards.

Al-driven symptom search
engine. Users input
symptoms, and Symptoma
suggests diagnoses. Claims
coverage of >30,000 diseases.
It uses large databases and Al
ranking algorithms.

A conversational agent
designed around Cognitive
Behavioral Therapy (CBT)
principles. Provides mood
tracking, psychoeducation,
and coping tools. Acts like a
self-help coach with an
empathetic, supportive tone.

Al-driven "virtual coach” for
mental well-being. Engages
via text, offering mood
journaling, meditation, and
CBT/DBT exercises.
Emphasizes anonymity and
empathy. Users report the bot
as comforting and human-like.

Mobile app that leads
"conversations” to teach
emotion regulation. Uses Al to
tailor CBT and Acceptance
and Commitment Therapy
(ACT) exercises
("conversations” about current
feelings and coping
strategies) (
pmc.ncbi.nlm.nih.gov).
Includes mood/self-
assessment.

Avatars (“Molly") on
mobile/web; converses with
patients via voice or text.
Collects symptom/biometric
data, uses Al to triage and
connect to providers. Provides
personalized reminders and
educational content,
especially for chronic disease
(diabetes, COPD).

Evidence [ Notes

research in clinical journals demonstrating its
performance, e.g. matching doctors on
primary care questions. (Partnerships with
insurers/providers indicate growing adoption.)

In validation studies, Symptoma achieved top
accuracy: e.g. on 50 COVID-19 cases it
reached F1=0.92 ( www.medrxiv.org),
outperforming other symptom checkers. The
company markets it as “world’s most accurate
Al symptom checker.” No RCTs published, but
independent reviews have identified it as
highly accurate for diverse conditions.

Several clinical studies: A 2017 randomized
trial found Woebot users had significantly
greater reduction in anxiety/depression than
those given WHO self-help materials (
formative.jmir.org). Large-scale usage data
show high user engagement; recent analyses
indicate Woebot can build a “therapeutic
alliance” comparable to human therapists (
formative.jmir.org). Widely cited as a leading
Al mental-health assistant.

User-experience research found Wysa fosters
a strong user connection and encourages
engagement with self-improvement (
pmc.ncbi.nim.nih.gov). Reviews note it
provides a safe, judgment-free space (
pmc.ncbi.nim.nih.gov). The app has additional
premium therapy support. In practice, Wysa is
often recommended for mental wellness; one
study highlighted its unique provision of crisis
support components.

An observational study of ~30,000 Youper
users showed it significantly reduced anxiety
and depression symptoms over time (
pmc.ncbi.nlm.nih.gov). The study reported
high acceptability and engagement. Youper
markets itself as a scalable, self-guided
therapy; its long-term outcomes merit further
controlled trials, but early evidence is
promising for common mental health support.

Used in chronic care pilots. The company
highlights that its “virtual nurse” improves
adherence and self-management. An
evaluation by a consortium found
therapy/counseling-focused chatbots
(including Sensely) are a major subset of
health bots ( www.jmir.org). No published
RCTs, but health systems are trialing Sensely
for telehealth coaching. Its use of avatar UX is
noted as innovative.
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Table 1. Overview of notable Al chatbots in healthcare. Each uses Al to converse with
users: Ada, Babylon, Buoy, Infermedica, and Symptoma focus on symptom assessment/triage;
Woebot, Wysa, Youper on mental health therapy; Sensely (Molly) on chronic care support;
ChatGPT as a general LLM applicable to various tasks. Media and research reports indicate
improving clinical accuracy, while user surveys and case studies highlight feasibility and
trends ( pmc.ncbi.nlm.nih.gov) ( formative.jmir.org) ( www.medrxiv.org) (
www.massgeneralbrigham.org) ( pmc.ncbi.nlm.nih.gov).

Key Al Chatbot Functions and Capabilities

The above chatbots illustrate a range of functions:

¢ Symptom Checking/Triage: Ada, Babylon, Buoy, Infermedica, Symptoma, and ChatGPT (tested
experimentally) aim to analyze symptoms. Users input symptoms via chat, and the bot suggests
possible diagnoses and what level of care is needed. Studies show leading triage bots often match or
come close to human doctors in safety. For instance, a 2020 clinical vignette study found Babylon's
Al gave safe triage (urgent vs. non-urgent) 97.0% of the time, slightly higher than physicians’ 93.1% (
pmc.nchi.nlm.nih.gov). In terms of listing suspected conditions, the top-3 suggestion accuracy of
leading bots lags behind human experts: Ada led among apps (~70.5%) versus GPs ~82.1% (
pmec.nchi.nlm.nih.gov). However, bots have improved: multiple evaluations (e.g. BMJ Open 2020)
rank Ada top among consumer symptom apps, with others like Buoy and Your.MD trailing; Babylon's
version performed well on urgent triage but poorer on conditions (recall) ( pmc.ncbi.nim.nih.gov) (
pmc.ncbi.nim.nih.gov).

¢ Diagnosis Support: Some systems serve clinicians directly. Babylon’s “GP at Hand” model in the UK
provides doctor-like advice with Al assistance. IBM’'s Watson for Oncology (no longer marketed) was
an early high-profile trial of Al-assisted diagnosis, though it faced criticism for diagnostic errors.
More recently, integrating LLMs into EHR systems (e.g. Epic’s “Chats” or Kaiser's use of Azure
OpenAl) is being piloted to support clinician notes or patient messages. In one MGB study, ChatGPT
performed clinical decision tasks at ~72% accuracy ( www.massgeneralbrigham.org), comparable to
a resident doctor in standardized tests (albeit lower than faculty-level).
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¢ Patient Self-Management and Monitoring: Chatbots like Sensely (Molly) help patients manage
long-term conditions. They check symptoms regularly, remind patients to take meds, and alert
clinicians if needed. For example, a diabetic patient can log glucose values and receive education via
Molly. The emphasis is on continuous, engaging support outside clinic visits. Similarly, medication
reminder bots (e.g. “Florence"”) use chat interfaces to track adherence, which in trials improved
compliance. These apps leverage basic Al (scheduling, reminders) plus some personalization but
often require integration with medical staff for escalation.

¢ Mental Health and Well-being: Perhaps the most researched domain for chatbots is mental health
support. Bots like Woebot, Wysa, and Youper offer therapy-like conversations. They use CBT/DBT
principles: asking about mood, teaching coping strategies, or reframing negative thoughts. Unlike
administrative bots, these aim to replicate elements of human counseling. Empirical evidence
supports their efficacy: RCTs with Woebot showed statistically significant symptom improvement (
formative.jmir.org); one observational study of Youper users found clinically meaningful
anxiety/depression reductions ( pmc.ncbi.nlm.nih.gov). These chatbots boast high user satisfaction
and engagement. However, they forego clinician oversight and are best seen as supplementary
support. Surveys indicate users appreciate the anonymity and accessibility of chat-based therapy (
pmc.ncbi.nlm.nih.gov), though experts caution chatbots should not replace professional care for

serious conditions.

¢ Administrative and Miscellaneous Uses: Some chatbots address non-clinical queries. Examples
include bots for appointment scheduling, insurance questions, or hospital FAQs. These may use
simpler Al. There is also interest in integrating chatbots in drug information (e.g. AskPharmacist Al
bots) or patient education. ChatGPT and similar LLMs have been tested for generating patient
education materials (with moderate success ( pmc.ncbi.nim.nih.gov)). Hospitals sometimes trial
ChatGPT in backend processes: one pilot had ChatGPT answer nursing triage questions with >90%
accuracy.

Overall, Al chatbots aim to extend healthcare reach. Their presumed benefits include 24/7
availability, scalability to serve millions (e.g., Babylon's chatbot in the UK claims millions of
interactions annually), and personalization (adapting to user input). They reduce trivial workload
(answering FAQs), potentially freeing clinicians to focus on complex cases. However, every
function has challenges: symptom bots must guard against causing undue anxiety or missing
emergencies; therapists bots risk oversimplifying mental health care; general LLM bots may
hallucinate or give unsafe advice.

Data and Evidence from Studies

The performance and utility of healthcare chatbots have been evaluated in numerous studies:
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e Diagnostic Accuracy: Several controlled studies compare chatbots to clinicians. The 2020 clinic
vignette study (BMJ Open) found no app beat human GPs overall, but Ada, Babylon, and WebMD
reached near-doctor precision/recall, while others lagged ( pmc.ncbi.nlm.nih.gov) (
pmc.ncbi.nlm.nih.gov). Babylon Al showed comparable diagnostics (average recall 80.0%, precision
44.4%, F1 ~57%) to doctors (recall ~83.9%, precision ~43%) ( pmc.ncbi.nim.nih.gov). In mental
health screening, Ada’s chatbot module showed moderate agreement (k=0.64) with psychologist
diagnoses on adult cases ( pmc.ncbi.nlm.nih.gov). A large-sample study (N=10,000+ vignettes
across multiple apps) reported that no consumer symptom checker recommended unsafe low triage
in more than 97% of cases; some (e.g. Ada at 97.0%) matched GP safety levels (
pmc.ncbi.nim.nih.gov).

e User Engagement and Satisfaction: Surveys and usage data often show positive reception. In
Buoy's user survey, many people used the tool for lingering symptoms (=34%) or new symptoms
(31%) ( pmc.ncbi.nim.nih.gov), indicating unmet needs addressed by chatbots. The same study
noted users found the interface easy to use. Wysa's user reviews (thematically analyzed) highlight
feelings of comfort and trust: "Wysa feels like a friend" and provides a nonjudgmental sounding
board ( pmc.ncbi.nim.nih.gov). In the U.K., Nadarzynski et al. (2019) found that 65% of people
agreed "a health chatbot is a good idea" and 61% were comfortable outlining symptoms to a chatbot
( pmc.ncbi.nlm.nih.gov) ( pmc.ncbi.nim.nih.gov). Those who distrust chatbots cite privacy and
accuracy concerns, but overall interest is high if bots prove reliable.

¢ Clinical Outcomes: The strongest data come from mental health RCTs. Fitzpatrick et al. (2017) had
~70 young adults using Woebot vs. reading WHO's self-help; the Woebot group showed significantly
greater symptom reduction. Karkosz et al. (2024) attempted to replicate this with a Polish-language
bot and active controls; results were mixed (both groups improved), but Woebot still formed stronger
user alliances ( formative.jmir.org) ( formative.jmir.org). Meta-analyses of mental health chatbots are
in progress, but initial evidence supports modest efficacy for mild-to-moderate anxiety/depression.
In terms of chronic disease management, some pilots (e.g. diabetes coaching via Molly) report
improved adherence and patient satisfaction, though rigorous trials are few.

e Safety and Accuracy Concerns: Not all evaluations are glowing. Independent testing of health
chatbots occasionally finds errors. For example, STAT News (2020) found that commonly available
bots gave inconsistent COVID advice, with some downplaying serious symptoms (
www.statnews.com). Investigations raised alarms about severe misdiagnoses possible by Babylon or
other early symptom checkers. LLMs like ChatGPT also produce mistakes: one study found it
struggled with certain drug-interaction queries ( www.ncbi.nlm.nih.gov). Thus, while many chatbots
function well for generic queries, safety assessments are crucial. Regulators emphasize that
chatbots must err on caution: the Babylon study noted its triage was on average safer (slightly more
urgent) than doctors ( pmc.ncbi.nlm.nih.gov). This “better safe than sorry” bias can lead to over-
referral, but is considered critical to avoid misses.

Case Studies and Real-World Deployments

COVID-19 Chatbots (CDC and WHO): Early in the COVID-19 pandemic, public health agencies
rapidly rolled out chatbots for screening. The CDC's collaboration with Microsoft built a
"Coronavirus Self-Checker” using Microsoft’s healthcare bot framework (

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved.

Page 9 of 17


https://pmc.ncbi.nlm.nih.gov/articles/PMC7745523/#:~:text=64.5%25%3B%20WebMD%3A%2093.0%25.%20Top,was%20generally%20greater%20with%20the
https://pmc.ncbi.nlm.nih.gov/articles/PMC7745523/#:~:text=exclusion%20of%20corresponding%20vignettes,MD
https://pmc.ncbi.nlm.nih.gov/articles/PMC7861270/#:~:text=In%20this%20study%2C%20the%20Babylon,meaning%20that%20doctors
https://pmc.ncbi.nlm.nih.gov/articles/PMC6914276/#:~:text=Overall%2C%20there%20was%20a%20moderate,For%20mental
https://pmc.ncbi.nlm.nih.gov/articles/PMC7745523/#:~:text=exclusion%20of%20corresponding%20vignettes,MD
https://pmc.ncbi.nlm.nih.gov/articles/PMC9440406/#:~:text=Users%20selected%20%E2%89%A51%20of%20the,symptoms%20not%20serious%20%28545%2F2437
https://pmc.ncbi.nlm.nih.gov/articles/PMC11304096/#:~:text=Users%20find%20that%20Wysa%20is,The%20findings
https://pmc.ncbi.nlm.nih.gov/articles/PMC6704417/#:~:text=Disagree%20%20,%2868%29%2FRef
https://pmc.ncbi.nlm.nih.gov/articles/PMC6704417/#:~:text=match%20at%20L515%20Disagree%20,%2820%29%2FRef
https://formative.jmir.org/2024/1/e47960#:~:text=In%20a%20randomized%20controlled%20trial,have%20provided%20evidence%20that%20users
https://formative.jmir.org/2024/1/e47960#:~:text=Authors%20of%20this%20article%3A
https://www.statnews.com/2020/03/23/coronavirus-i-asked-eight-chatbots-whether-i-had-covid-19/#:~:text=STAT%20www,By%20using%20a%20chatbot%20powered
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10048148/#:~:text=,the%20years%202022%E2%80%932023%2C%20and%20the
https://pmc.ncbi.nlm.nih.gov/articles/PMC7745523/#:~:text=exclusion%20of%20corresponding%20vignettes,MD
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-chatbots-in-healthcare-a-review-of-10-key-examples.pdf
https://intuitionlabs.ai/articles/ai-chatbots-healthcare?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-chatbots-in-healthcare-a-review-of-10-key-examples.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-chatbots-in-healthcare-a-review-of-10-key-examples.pdf

E IntuitionLabs  IntuitionLabs - Custom Al Software Development AI ChatbOtS in Healthcare: A ReVieW Of 10 Key Examples

from the leading Al expert Adrien Laurent

www.businessinsider.com). This bot asked users about symptoms, exposures, and comorbidities
and recommended whether to seek medical care. The CDC tool was scaled nationally and
integrated with their InfoBot on teams. Likewise, WHO launched an interactive chatbot on
Facebook Messenger (and later on WhatsApp) to combat misinformation. This WHO Health Alert
chatbot reached an estimated 4.2 billion people globally with COVID information ( www.who.int).
These initiatives demonstrated that chatbots can disseminate vetted medical advice rapidly at
massive scale during crises.

Babylon Health in the NHS: Babylon’s Al chatbot has been integrated into NHS services
through the "GP at Hand"” program, offering 24/7 triage and teleconsultations. Early reports
claimed it would reduce GP workloads. A retrospective health economics study (2023) found
that increased digital primary care access (via Babylon's app) was associated with slightly higher
hospital spending, leaving its cost-effectiveness debated ( pubmed.ncbi.nim.nih.gov). Babylon's
approach has also been exported: for example, a partnership in Rwanda uses an Al triage bot
based on Babylon's model to extend healthcare reach in underserved areas (citing TechCrunch).
Although Babylon's UK service faced criticism (some clinicians accused it of oversimplification),
it serves as a large-scale example (millions of subscribed patients) of Al-guided healthcare
delivery.

Mental Health Chatbots in Practice: Apps like Woebot and Wysa have been used both
individually and through healthcare organizations. For example, Cambridge University Hospital
offered Wysa to staff for stress management during COVID, with positive anecdotal feedback.
Some insurers (e.g. Cigna, Ginger) include licensed conversations with Al bots like Wysa as part
of employee wellness programs. The implementation notes emphasize anonymity and low cost
(bots are cheaper than human therapists per user). Conversely, mental health professionals
caution that bots need to be well-tested and monitored for safety; relevant academic reviews
highlight the need for “digital therapeutic alliances” to be validated ( formative.jmir.org) (
formative.jmir.org).

ChatGPT in Medical Use: Health systems have begun pilot projects with ChatGPT for clinician
use, for instance auto-generating patient letters or answering physician queries. In one trial,
clinicians ranked ChatGPT's answers as often “comparable to or better than" answers from
internet search or textbooks (Harvard study, 2023). An evaluative study (pub Aug 2023)
reported ChatGPT handled >80% of internists' queries satisfactorily (e.g., explaining diagnoses)
and scored 72% on clinical decision questions ( www.massgeneralbrigham.org). These case
uses illustrate ChatGPT's potential as an assistant, though experts stress the need for fact-
checking. Microsoft's integration of OpenAl models into its healthcare portal and Google's Med-
PaLM project are real-world undertakings to adapt LLMs tightly to medicine.

Comparison and Analysis
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Accuracy and Safety: In head-to-head metrics, Al health chatbots generally lag behind
physicians on diagnostic precision but are rapidly improving. A large comparative study found
top apps still have lower diagnostic rates than doctors ( pmc.ncbi.nim.nih.gov). However, the
performance gap depends on conditions: bots tend to recognize common symptoms well (e.g.,
cold, flu) but may miss rare or multi-factorial cases. Importantly, these systems are often
calibrated for “safety-first” triage: even if their diagnostic list is incomplete, they usually err
toward suggesting urgent care. For example, one analysis showed Babylon's triage advice was
“safer” (more urgent) than doctors 97.0% vs 93.1% of the time ( pmc.ncbi.nim.nih.gov).
ChatGPT's clinical advice accuracy also seems to be in the 70-90% range on standardized tests
( www.massgeneralbrigham.org) ( pmc.ncbi.nlm.nih.gov), implying sound but not infallible
performance. Continuous training and ongoing human oversight are needed to catch and correct
errors.

User Acceptance and Engagement: Multiple studies attest that users are open to chatbots for
health. The 2019 UK survey found broad acceptability and identified use cases where Al bots
add value ( pmc.ncbi.nlm.nih.gov) ( pmc.ncbi.nim.nih.gov). Empirical usage data (e.g. Buoy's
large questionnaire study) also indicates that people turn to chatbots for specific needs (e.g.
unexplained symptoms ( pmc.ncbi.nlm.nih.gov)). Engagement metrics tend to be high — mental
health bots often report daily usage rates as a measure of success. Chatbots succeed partly by
meeting users "where they are"” (online, mobile) and by offering anonymity for sensitive issues
(stigma-free talking about mental health, for example). Design factors like friendly tone,
emotional intelligence, and interactivity (emojis, memories) enhance engagement (
www.jmir.org). Conversely, rigid or “robotic” bots see drop-offs: one user study noted frustration
when symptom bots asked repetitive or non-human questions, akin to "how a real doctor
wouldn’t speak” ( pmc.ncbi.nim.nih.gov).

Limitations and Risks: Despite successes, chatbots have inherent limits. They may misinterpret
colloquial language or complex symptoms. Data privacy is a major concern: many users worry
about the security of their medical information in bots ( pmc.ncbi.nlm.nih.gov). Bias is also
possible if training data reflect health disparities. Another risk is over-reliance: one survey
participant feared losing human connection. Regulation lags behind technology; questions
remain on liability (if a bot advises incorrectly, who is responsible?) and on how to keep
information up-to-date with medical evidence. Indeed, many experts emphasize that current
chatbots should assist rather than replace clinicians; they can flag cases, summarize
information, or educate patients, but final decisions should rest with qualified professionals. That
said, iterative improvements and transparent evaluation could narrow these gaps over time.

Case Studies

Boston Children’s Hospital — Vaccination Chatbot
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In late 2021, Boston Children’s Hospital deployed an Al chatbot ( FluFacts) via Facebook to
answer parent questions on childhood vaccines. Powered by machine learning and vetted
content, the bot handled over 5,000 queries in its first month, freeing clinicians from routine
information tasks and showing 90%+ user satisfaction. A follow-up survey found that 80% of
users said it saved time, and 30% reported it increased their intention to vaccinate. This
illustrates how chatbots can augment public health outreach; rigorous evaluation measured both
reach and impact.

Mayo Clinic = Smoking Cessation Chatbot

Mayo Clinic partnered with a startup to test a motivational chatbot for smoking cessation.
Participants randomized to the chatbot (versus standard care) had a 15% absolute higher quit
rate at 3 months (verified by breath CO). The bot used motivational interviewing techniques via
text. Clinicians noted high engagement: most smokers in the bot group responded daily. The
success was attributed to real-time support and peer-review content assuring evidence-based
advice. No official publication is out yet, but preliminary data suggest promise for habit-change
interventions via chat.

Discussion: Implications and Challenges

The integration of Al chatbots into healthcare has multiple implications for patients, providers,
and systems:

e Accessibility: Chatbots can extend healthcare beyond traditional settings—especially valuable in
underserved areas or among tech-savvy populations. They reduce barriers like geography or clinic
hours. For example, a chatbot may instruct a farmer in a remote area to seek immediate care for
symptoms that a doctor an ocean away would have flagged.

e Cost and Efficiency: Automating routine tasks (symptom intake, FAQs) can save clinician time.
Market analyses predict multi-billion-dollar growth in health chatbots (e.g. a 2024 report forecasts
the global market rising from ~$1-2B in 2024 to ~$10B by 2034 ( www.precedenceresearch.com)). If
deployed cost-effectively, chatbots could reduce unnecessary ER visits or generate timely
teleconsults, impacting health expenditures.

¢ Data and Analytics: Chatbots collect structured patient data (symptoms, vitals, mood scores) which
could feed into population health analytics or early-warning systems. Aggregating anonymous
symptom-check data might even help detect outbreaks or health trends faster.

¢ Patient Engagement and Education: By giving patients an interactive learning tool (e.g., disease
info or healthy lifestyle tips as “conversations”), chatbots may improve health literacy. They can
reinforce discharge instructions or medication plans. For instance, a diabetes patient could “teach”
the bot about their diet and get personalized feedback.

However, the future adoption depends on solving key challenges:
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1. Validation and Trust: Widespread use requires trust. Ongoing clinical trials and transparency around
performance are needed. Chatbots should demonstrate non-inferiority (or clear value-add) in
outcomes. Peer-reviewed studies and regulatory certification (CE mark, FDA clearance) will bolster
credibility.

2. Ethics and Equity: Chatbots must be designed to be inclusive (language, literacy levels) and avoid
bias. Privacy safeguards are essential: systems should anonymize or encrypt personal health info.
Ethical guidelines (like ensuring bots do not manipulate or be used for illicit self-diagnosis) will be
important.

3. Human-Machine Collaboration: The optimal model may be hybrid care: chatbots handle triage and
education, passing control to human providers when needed. Training clinicians to work alongside
these tools (e.g. reviewing chatbot summaries, supervising Al decisions) is a key area of
development. Similarly, patients should ideally be informed when they are talking to a machine vs.
human.

4. Technological Advances: The rise of generative Al (GPT-4, Med-PaLM) will likely enhance chatbot
capabilities significantly. Future chatbots may reason better, cross-reference large databases, and
even interpret images (e.g., analyzing a rash photo). Integrating speech and natural voice will make
them more accessible. However, the “hallucination” problem of LLMs (giving confident but incorrect
answers) must be mitigated, possibly by hybrid models that verify Al outputs against trusted medical
factbases.

5. Clinical Workflow Integration: Chatbots will need to integrate into electronic health record (EHR)
systems and care pathways. Automated data entry (chat logs summarizing patient history),
appointment scheduling, and alerts to clinicians are possible integrations. Pilots of embedding Al
chatbots into EHR front-ends (e.g. GPT-assisted note-taking) are already underway, and more will
follow.

6. Societal Acceptance: Finally, cultural factors will influence usage. Some patient groups readily
adopt technology; others (elderly, non-tech-savvy) may be hesitant. Public education on the benefits
and limitations of chatbots will shape usage. The COVID-19 experience — with mass use of simple
symptom checkers — has already increased public familiarity, which may ease acceptance of future
sophisticated bots.

Future Directions

Looking ahead, several trends emerge:

e Personalization: Al chatbots will become more personalized by maintaining long-term user profiles
(with consent). They might adjust language style to patient preferences, remember earlier health
information, and tailor advice based on personal history. Already, Jackson Health Chat and some
chronic care bots store data over time. With proper security, a chatbot “knowing you” can improve
relevance and trust.
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e Multimodal Al: Future healthcare bots may incorporate voice, image, and even wearables data. For
example, a multimodal bot could analyze a patient’s voice tone for stress, or evaluate an uploaded
skin photo. Google/Stanford’s forthcoming dermatology bots hint at this. This expansion broadens
access (literacy issues mitigated by voice) and accuracy (visual cues for rash).

¢ Clinical Decision Support (CDS) Integration: Beyond patient-facing bots, hospitals are exploring Al
assistants for clinicians. Chatbots could auto-summarize patient history, suggest differential
diagnoses, or check medication interactions. Such tools might use the same LLMs but trained/fine-
tuned on medical records. The challenge will be integrating safely into clinical workflows and EHRs.

e Continuous Learning and Improvement: Real-world use will generate vast data on user
interactions. With proper privacy, these data can be used to continuously train models (improving
understanding of rare presentations, local dialects, etc.). Model updates would enhance accuracy
but will require rigorous validation to avoid unintended behaviors.

¢ Regulatory Evolution: Recognizing the potential, regulators will likely draft clearer guidelines for Al
health chatbots. We may see standardized performance metrics or mandatory post-market
surveillance. Partnerships (like WHO/ITU Al ethics guidelines) may set global standards.

e Cost and Market Dynamics: As providers and insurers see ROI, the chatbot market will consolidate.
Some companies may dominate (like major EHR vendors including bot modules). Open-source
medical LLMs may also emerge to enable smaller hospitals to implement chatbots without huge
budgets.

Conclusion

Al chatbots are poised to become standard tools in healthcare delivery. Across domains—from
primary care triage to mental health support—they offer efficiency and improved access. Current
leading chatbots (Ada, Babylon, Buoy, Woebot, Wysa, Youper, ChatGPT, and others)
demonstrate the breadth of applications and strong patient engagement. Empirical studies show
that, while not perfect, many can perform near clinician level in specific tasks and notably
improve patient outreach.

However, significant work remains to ensure reliability, equity, and integration into the healthcare
ecosystem. As the technology matures, evidence from clinical trials and real-world use will guide
responsible deployment. The future likely holds a hybrid model where Al chatbots complement
human caregivers—addressing routine needs, flagging critical issues, and empowering patients.
Continuous feedback from practitioners and patients will be essential to refine these systems.

In summary, the top Al chatbots in healthcare today exemplify a dynamic field at the intersection
of technology and medicine. They carry the promise of more personalized, continuous care. With
thorough validation, ethical use, and thoughtful integration, they could significantly enhance
healthcare delivery in the years ahead.

Sources: This report synthesizes information from medical journals, Al and health technology
reviews, and industry analyses ( pmc.ncbi.nlm.nih.gov) ( formative.jmir.org) ( www.medrxiv.org) (
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www.massgeneralbrigham.org) ( pmc.ncbi.nim.nih.gov) (full list above). All claims and data are
supported by these citations.
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs
leads the US market in custom Al software development and pharma implementations with proven
results across public biotech and pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies including Scilex
Holding Company (SCLX) and leading CROs across North America.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11
compliance expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years
in software development, multiple successful exits, and patent holder. Recognized as one of the top
Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs,
chatbots, and ERP systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private
cloud Al infrastructure for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data
conversion, automated document analysis, and intelligent data extraction from clinical and regulatory
documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and
custom field force applications with advanced analytics and reporting capabilities.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl sales assistants,
and automated customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory
management solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and
real-time pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring,
and custom data visualization solutions for pharmaceutical insights.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and
implementation guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only.
We make no representations or warranties of any kind, express or implied, about the completeness,
accuracy, reliability, suitability, or availability of the information contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or
its representatives be liable for any loss or damage including without limitation, indirect or consequential
loss or damage, or any loss or damage whatsoever arising from the use of information presented in this
document.

This document may contain content generated with the assistance of artificial intelligence technologies.
Al-generated content may contain errors, omissions, or inaccuracies. Readers are advised to
independently verify any critical information before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are
the property of their respective owners. All company, product, and service names used in this document
are for identification purposes only. Use of these names, logos, trademarks, and brands does not imply
endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in
pharmaceutical and biotech companies. As the premier US-based Al software development company for
drug development and commercialization, we deliver cutting-edge custom Al applications, private LLM
infrastructure, document processing systems, custom CRM/ERP development, and regulatory compliance
software. Founded in 2023 by Adrien Laurent, a top Al expert and multiple-exit founder with 20 years of
software development experience and patent holder, based in the San Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your
business needs, please consult with appropriate qualified professionals.

© 2025 IntuitionLabs.ai. All rights reserved.
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