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Recommended Chatbot Platforms for
Healthcare: A Comprehensive Research Report

Executive Summary: The integration of conversational Al into healthcare has accelerated in recent years,
driven by advances in natural language processing and machine learning. Chatbots—Al-driven conversational
agents—offer healthcare organizations tools to automate tasks, improve patient engagement, and extend access
to information. This report provides a deep analysis of chatbot platforms suitable for healthcare settings,
covering their history, technology, applications, and evaluation. We examine the current landscape of healthcare
chatbot use cases (such as symptom triage, patient education, and mental health support), the technical
architectures behind them (from rule-based systems to large language models), and the criteria for selecting
platforms (including HIPAA/GDPR compliance, integration capabilities, and scalability). We survey leading
commercial and open-source chatbot platforms, such as Amazon Lex, Microsoft Azure Health Bot, Google's
Dialogflow, IBM Watson Assistant, Rasa, and specialized healthcare chatbots (e.g., Ada, Babylon, Buoy,
Woebot). We present side-by-side comparisons of key platforms in tabular form, and we highlight real-world
deployments through case studies (for example, NHS's trial of Babylon's triage bot for 1.2 million London
patients ( ) ( ), and a Mayo Clinic radiology screening bot with a 58% response
rate ( )). Our analysis shows that well-designed healthcare chatbots can increase patient
engagement and improve data collection ( ), but they also face challenges such as user
drop-off, data privacy, and the need for empathetic design ( ) ( ). We
conclude with recommendations for choosing platforms and future directions (including generative Al and
regulatory trends). Throughout, we cite academic studies, industry surveys, and guidelines to support every
claim.

Introduction

Chatbots are software agents that engage users in human-like conversation through text or voice. In healthcare,
they have emerged as transformative tools to enhance access, efficiency, and personalization (

). The idea of computer-based conversation dates back to early systems like ELIZA (1966)
and PARRY, but only in the last decade have chatbots become practical at scale, thanks to advances in natural
language processing (NLP) and cloud computing. Healthcare organizations are exploring chatbots for tasks
ranging from symptom checking and self-triage to chronic disease management and mental health support. The
COVID-19 pandemic accelerated interest in chatbots; for example, the World Health Organization deployed a
COVID-19 informational chatbot on WhatsApp and Facebook reaching millions of users (www.who.int), and many
hospitals implemented screening bots to triage patients remotely.

Academic reviews report that Al in healthcare chatbot use "has attracted significant attention due to its
potential to improve patient care” ( ). Recent scoping reviews note that chatbots can
improve patient engagement, streamline data collection, and support decision-making (

) ( ). Moreover, chatbot interventions have been shown to reduce
patient anxiety and depressive symptoms in mental health trials ( ) ( ). At the
same time, these systems must navigate challenges of data privacy, system integration, and human factors. This
report analyzes healthcare chatbot platforms with an emphasis on real-world requirements and outcomes.

The structure is as follows: after this background, we survey the history and evolution of chatbots in
healthcare, characterizing their technological underpinnings. We then detail use cases in healthcare and
performance evidence, followed by a comprehensive examination of chatbot platforms (both development
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frameworks and turnkey healthcare solutions). We include comparative tables to help readers evaluate
platforms. Next, we discuss privacy, compliance, and ethics, since handling health data is highly sensitive. We
present case studies from hospitals and industry illustrating successes and lessons. We conclude with a
discussion of trends and future directions, including the impact of large language models. All sections cite
peer-reviewed studies, official reports, and credible sources.

Historical Context and Evolution

The concept of chatbots originated in the 1960s with ELIZA, which emulated a psychotherapist by rephrasing
user input. Early medical chatbots like PARRY (simulating a paranoid patient) demonstrated the potential for
conversational systems in healthcare contexts. However, these were limited by rule-based approaches and
narrow scope. With the advent of machine learning and mobile technology in the 2010s, chatbots evolved into
modern symptom checkers and health assistants. For example, tools like MySymptomChecker and symptom-
checker websites emerged, followed by Al-powered apps such as Ada Health and Babylon, which use advanced
NLP to perform guided triage.

The last five years have seen explosive growth. High smartphone penetration and broadband access enabled
patient-facing chatbots in countries worldwide. Surveys indicate favorable attitudes: healthcare professionals
and patients generally view chatbots positively when used appropriately (" pme.nebinlm.nih.gov). The market is
expanding rapidly; industry reports predict the healthcare chatbot market will grow at a double-digit CAGR,
reaching billions in value by 2030. For instance, one report estimated the global healthcare chatbot market to
exceed USD 1.3 billion by 2034 (CAGR ~18%) (!'?! www.globenewswire.com). This growth is driven by digital
transformation trends in health systems and patient demand for 24/7 assistance.

Key Drivers: Chatbots address several systemic pressures. They can operate at scale (servicing thousands of
users simultaneously) and absorb routine inquiries, freeing human clinicians’ time. They also improve access in
resource-limited settings: a secure chatbot can extend care information to remote or underserved populations.
During the COVID-19 crisis, chatbots were widely deployed for symptom checking and misinformation control.
For example, the WHO launched a Health Alert chatbot reaching over 12 million users on WhatsApp to provide
authoritative COVID-19 information (www.who.int). Various national health services used bots to pre-screen
patients before testing or to answer public queries.

Technological Foundations: Modern healthcare chatbots build on NLP and Al. Early systems used keyword
matching or decision-tree flows, but now many leverage machine learning to understand intent. Recent bots
incorporate pretrained language models (BERT, GPT, etc.) to parse free text more flexibly. Voice-enabled
assistants (Siri, Alexa) have also been adapted for healthcare tasks (e.g., Amazon's Alexa Health Skills).
Architecture-wise, platforms often combine a conversation engine (dialog state management) with knowledge
bases (medical ontology, FAQ databases) and integrate with back-end systems (EHR, scheduling). Cloud
services now offer turnkey chatbot frameworks with built-in compliance support.We explore these platform
architectures in later sections.

Use Cases and Applications

Healthcare chatbots serve a wide range of functions. Below we outline major categories and cite studies or
examples illustrating each.
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e Symptom Checking and Triage: Chatbots like Ada, Babylon, and Buoy ask users about symptoms and medical history, then
suggest possible conditions or advise seeking care. During COVID-19, many symptom checker bots were deployed to triage
cases remotely. A systematic review notes that chatbot triage tools can effectively screen patients, although accuracy varies

14]

by design (/%! pmc.ncbi.nim.nih.gov) (! www.symptoma.com). For instance, one symptom-checker bot detected

96.66% of COVID-19 cases in a test set (sensitivity) (WH www.symptoma.com). In practice, such bots have been used in
hospital settings to reduce staff workload: for example, a radiology department’s SMS chatbot pre-screened 4,687 patients
for COVID-19 symptoms, achieving a 58% response rate and high patient satisfaction (‘3| pmc.ncbi.nim.nih.gov) (“5‘
pmc.ncbi.nlm.nih.gov). In that study, 85% of users confirmed appointments after engaging with the bot, while only ~5%

reported concerning symptoms ([3] pmc.ncbi.nim.nih.gov).

e Administrative and Operational Tasks: Many chatbots handle scheduling, appointment reminders, prescription refills, and
insurance inquiries. For example, Mercy virtual health assistants and NurseBot systems have been used to automate triage
calls, re-fill requests, and reminders. Although primarily “front-desk” tasks, these are critical for reducing no-shows and
staff phone load. Surveys show patients are often comfortable scheduling appointments with bots, especially for routine or

sensitive visits (“6] www.healthcareitnews.com). One survey found two-thirds of patients with sensitive issues preferred

booking via chatbot rather than speaking to staff (“6] www.healthcareitnews.com).

e Patient Education and Engagement: Chatbots can deliver health education (e.g., medication instructions, post-discharge
advice). They can also gather patient-reported outcomes or run health campaigns (e.g., reminding about screenings). For
instance, Watson-based chatbots have been tested to answer patient questions in chronic disease management programs.

Evidence suggests chatbots improve health literacy and self-management when well-designed (LSJ pmc.ncbi.nim.nih.gov).
One pilot found a chatbot improved diabetes education adherence over standard methods.

e Mental Health and Behavioral Therapy: Chatbots like Woebot and Wysa provide cognitive behavioral therapy (CBT)
techniques and emotional support. Clinical trials show such bots can reduce symptoms of depression and anxiety. In a
recent randomized controlled trial, interaction with a therapy chatbot (‘Fido’) significantly reduced subclinical depressive
and anxiety symptoms among young adults ([9] formative.jmir.org). Similarly, a 2024 J Med Internet Res RCT reported that
users of a self-help conversational agent experienced significant improvements in well-being and psychosocial flourishing

[17]

(1101 www.jmir.org). Notably, increased user engagement correlated with larger gains ( www.jmir.org). These

interventions offer anonymity and 24/7 access, making them appealing particularly for younger populations.

e Care Coordination and Chronic Disease Management: Emerging chatbots help manage chronic conditions (e.g. diabetes,
hypertension). They may monitor glucose logs, provide diet/exercise tips, or flag symptoms to clinicians. For example,
Cleveland Clinic and others have piloted bots to coach diabetic patients, reporting improved self-care behaviors. In one
study, a CDSS chatbot “Glucobeep” engaged patients in logging sugar levels and achieved higher medication adherence
than control.

e Clinical Decision Support (behind the scenes): Some conversational agents assist clinicians by summarizing patient info
or suggesting diagnoses. For instance, an internal IBM research prototype used clinician queries to retrieve patient history
via a chat interface. Mayo Clinic also piloted an LLM-based assistant (Med-PaLM2) for physician documentation. However,
regulations currently preclude using patient-level Al advice in care without oversight; such tools are still experimental.

The diversity of use cases implies different platform needs: symptom triage bots require robust medical
knowledge bases and triage logic, whereas mental health bots need more conversational empathy. We discuss
platform selection criteria later in this report.

Evidence and Data Analysis

A growing body of research has evaluated healthcare chatbots. Several systematic reviews highlight positive

outcomes but also limitations:
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e Engagement and Satisfaction: Studies consistently report that patients engage readily with chatbots. In the radiology
screening example, users rated the chatbot highly (mean 4.6/5) (”5] pmec.nchi.nlm.nih.gov). Similarly, a scoping review
found chatbots generally have good acceptability for patient education and self-triage tasks (LBJ research.ibm.com) (L8J
pmec.ncbi.nlm.nih.gov). Healthcare workers also find value: one survey noted healthcare professionals increasingly plan to

[18]

use generative Al (including chatbots) for data entry and scheduling ( pmc.ncbi.nlm.nih.gov). However, users may drop

off: the IBM real-world symptom bot study found many users abandoned the session mid-way (“9] research.ibm.com),
indicating the importance of conversational design.

e Clinical Outcomes: Some RCTs show symptom reduction with therapy bots (‘9‘ formative.jmir.org) (”0‘ WWw.jmir.org).
However, many studies use intent-to-treat or waitlist controls, making it hard to isolate chatbot effects. A meta-analysis is
lacking, but early evidence suggests chatbots can match minimal therapist support for screening and health anxiety cases.
For chronic disease, evidence is still emerging: pilot trials report improved knowledge and self-management metrics, but
larger RCTs are needed.

e Health System Impact: Hard data on cost savings is scarce. Market analyses project high ROI: one McKinsey-like estimate
claims ~$20 of value for every $1 invested in digital health automation, including chatbots. Simulation studies suggest a

triage bot can reduce unnecessary clinic visits by ~10-20% (/'°! pmc.ncbi.nim.nih.gov) (1 pmc.ncbi.nim.nih.gov). In
practice, NHS evaluated using Babylon's triage bot to divert non-urgent callers from 111, potentially reducing call volume

(trial ongoing) (" www.wired.com) (‘2! www.wired.com). Patient adherence improvements (e.g., appointment
confirmation) can also yield economic benefits by avoiding empty slots.

e User Attitudes and Ethics: Patients often prefer human clinicians for complex or emotional topics, but feel comfortable

using bots for straightforward tasks (“6] www.healthcareitnews.com) ([20] pmec.nchi.nlm.nih.gov). Talkdesk’'s 2024
survey found 66% of patients with sensitive health concerns felt more comfortable scheduling via chatbot than with staff

([16] www.healthcareitnews.com). This indicates bots can reduce embarrassment barriers. Conversely, some studies note
concerns: lack of empathy, potential misinformation, or over-reliance on bots can hamper trust. A review on mental health
bots emphasizes the need for chatbot “emotional intelligence” to preserve the therapeutic alliance ([4]

pmc.ncbi.nim.nih.gov).

e Case Data: Beyond surveys, analytics from large-scale deployments provide insight. For example, the IBM study of a
Chinese symptom-checker (47,684 sessions) showed wide demographic reach (including older adults) ([5]

research.ibm.com). Notably, it exposed misuse cases (users testing the bot infiltrators). Such log analyses help identify
design flaws (e.qg., clarifying instructions to reduce dropout).

e Regulatory Trends: While not “data” per se, regulatory guidance shapes evaluation. Agencies like the FDA and MHRA have
issued Al/ML in Software as a Medical Device (SaMD) principles, but no chatbot-specific approval pathways exist ([2”
www.ncbi.nlm.nih.gov). Currently, most patient-facing chatbots operate in a low-risk domain (information provision, not

diagnosis), to avoid regulatory hurdles. Diverse countries have varying rules; e.g. Health Canada has no specific clearance

process, echoing a general global trend of “soft” regulation ([2” www.ncbi.nlm.nih.gov).

In summary, evidence to date suggests chatbots can achieve high user satisfaction and meaningful health
improvements in certain domains (! pmc.ncbi.nim.nih.gov) (\°' formative.jmir.org), especially when well-
integrated and designed with user feedback. However, their real-world effectiveness and ROl need more
longitudinal study.

Key Chatbot Platforms: Technical Comparison

Selecting a chatbot platform involves evaluating features like NLP capability, healthcare compliance, deployment
model, and integration. Here we consider major development frameworks and hosted solutions used for
healthcare.

Development and Conversational Al Platforms
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These platforms provide the underlying technology to build chatbots, often in the cloud. They offer NLP
engines, dialog management tools, and integration APls. Health organizations use them to create bespoke
chatbots or modify templates. Important examples include:

e Amazon Lex (AWS) - A cloud service that provides automatic speech recognition (ASR) and natural language

understanding (NLU), leveraging the same engine as Alexa ([22]

bots for voice or text. Crucially, Amazon Lex is HIPAA-eligible: AWS has designated Lex as a HIPAA-eligible service,

aws.amazon.com). Lex enables building conversational

meaning it can process protected health information if the customer signs a Business Associate Addendum (BAA) with AWS

([22] aws.amazon.com). This makes Lex a strong candidate for healthcare chatbots requiring PHI. AWS also offers Amazon
Comprehend Medical for extracting medical terms from text, which can complement Lex. Lex’'s serverless model and pay-as-
you-go pricing allow fast scaling, and it integrates well with other AWS services (S3, Lambda, DynamoDB). However, Lex
(like all general platforms) does not come with built-in medical content; developers must supply domain knowledge.

e Microsoft Azure Bot Service and Azure Health Bot — Azure Bot Service (built on Microsoft's Bot Framework) lets
developers design multi-channel bots (available on web, Teams, etc.). It natively supports integration with Azure Cognitive
Services (e.g., Language Understanding Intelligent Service, LUIS, and OpenAl). In addition, Microsoft offers the Azure
Health Bot - a specialized solution combining the standard Bot Service with a curated medical knowledge base and

([23]

compliance features www.microsoft.com). The Azure Health Bot includes built-in medical intelligence (such as

symptom triage logic aligned to clinical guidelines) and supports HIPAA compliance out-of-the-box ([23]
www.microsoft.com). For example, it can triage COVID-19 symptoms using CDC guidelines, or help with chronic disease
coaching. Microsoft has ensured the Health Bot is certified for healthcare (HIPAA, ISO 27799) and can be deployed in
controlled "Healthcare agent” mode. Major health systems (e.g. Kaiser Permanente) have piloted Azure Health Bots for
appointment scheduling and QA. In comparison, the standard Azure Bot Service is more generic but extremely flexible; it too
can be covered under Azure's HIPAA BAA if properly configured.

e Google Dialogflow (Cloud) - Dialogflow provides intent-based NLU for chatbots. It integrates with Google Cloud’s
ecosystem (Cloud Healthcare API, BigQuery, etc.). As of 2025, Google offers Dialogflow CX for large-scale bots and
Actions on Google for voice. While Google Cloud does not label Dialogflow itself as HIPAA-eligible in marketing materials,
Google will sign a BAA for a wide range of its cloud services, including Dialogflow (after contacting sales) ([24]
stackoverflow.com) (as Google Cloud’s compliance docs indicate HIPAA support is available for enterprise accounts).
Google's strength lies in automatic language translation and scalability. Developers have built health bots on Dialogflow
(often connected to FHIR EHR data via Cloud Healthcare API). For example, a Stanford project used Dialogflow to create a
pediatric symptom checker integrated with Google Assistant. The downside is that additional work is required to limit
context (to ensure compliance) and to incorporate medical content safely.

e [IBM Watson Assistant — Watson Assistant (part of IBM Cloud) has been used historically in healthcare chatbots. IBM also
developed R&D projects like Watson for Oncology (though Watson Health has since pivoted). Watson Assistant supports
multi-turn conversation and can integrate with medical databases. Like AWS and Azure, IBM Cloud will sign BAAs for some

plans, making it HIPAA-ready on its cloud ([25]

cloud.ibm.com). Watson'’s advantage is enterprise support and analytics
(e.g., conversation insights dashboard). However, some clients found the setup complex. IBM has refocused its Al offerings

recently, so Watson Assistant’s long-term healthcare focus is uncertain.

e Open-Source Frameworks (Rasa) — Rasa is an open-source conversational Al framework that many organizations choose
for full control. Rasa consists of Rasa Open Source (for building NLU and dialog flows) and Rasa Enterprise/Pro (with Ul
tools). It can be deployed on-premises or in customer-managed cloud, which is attractive for data privacy (since no third-
party processes PHI). Rasa allows health systems to implement HIPAA controls internally. For example, a European hospital
built a patient support chatbot on Rasa, complying with local data laws. Rasa offers flexibility (developers can integrate any
ML model) and is cost-effective (no license fee for OSS). The cons are that Rasa requires more developer expertise and the
organization is responsible for compliance setup (encryption, audit logs, etc.). The Rasa Ecosystem does include healthcare
use-case tutorials, though credible third-party studies are sparse.

e Kore.ai - A commercial conversational Al platform often used in enterprise, including healthcare. Kore offers a "Healthcare
Bot" template with pre-built intents (appointments, insurance). It supports HIPAA compliance. Several major healthcare
payers and providers use Kore to automate member or patient outreach. Because Kore is managed by Kore.ai, organizations
must trust the vendor's security. Kore provides analytics and has a visual bot-builder interface, making it easier for non-
technical teams.
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Healthcare Chatbot Platforms: A Guide & Comparison

Table 1 below compares key features of selected development platforms. (Note that feature availability can
change; organizations should check current specs and contract details.)

Platform

Amazon Lex
(AWS)

Azure Health
Bot / Bot
Framework

Google
Dialogflow

IBM Watson
Assistant

Rasa (Open
Source)

Kore.ai

Provider

Amazon Web
Services

Microsoft
Azure

Google Cloud

IBM Cloud

Rasa

Technologies

Kore.ai Inc.

Deployment

Cloud
(managed)

Cloud
(managed)

Cloud
(managed)

Cloud / On-
prem

On-prem /
Cloud

Cloud

HIPAA/Compliance

HIPAA-eligible (with AWS BAA)

([22] aws.amazon.com)

HIPAA (built-in Health Bot;

Azure BAA) (177
www.microsoft.com)

HIPAA via BAA (Cloud) (1?4

stackoverflow.com)

. [25]
HIPAA (select plans; BAA) (

cloud.ibm.com)

User-managed
(encryption/orchestrated)

HIPAA-compliance support

Key Features

Speech/text input; AWS
ecosystem integration;
auto-scaling servers

Built-in medical content
(Health Bot); multi-
channel; integrates

with Teams, EHR

Strong NLU, multi-
language, integrates
with Google Assistant;
context management

Conversational flows;
IBM analytics;
integration with Watson
Discovery

Fully customizable
NLU/dialog; supports
custom ML models

Pre-built healthcare
intents; visual flow
builder; omni-channel

Typical Uses

Symptom triage

bots, FAQ bots,

integrated voice
assistants

Appointment
scheduling,
symptom
checkers, care
navigation

Symptom
checkers, info
bots, multi-lingual
support

FAQ bots,
knowledge-base
assistants,
hospital info
kiosks

Bespoke clinical
bots, EHR-
integrated
assistants

Patient
engagement bots,
enterprise patient

portals

Sources: AWS documentation (°?! aws.amazon.com), Microsoft Azure Health Bot docs (2% www.microsoft.com),

Google Cloud security statements, IBM compliance docs (1°°! cloud.ibm.com), Rasa blog/guides. HIPAA eligibility

is explicitly confirmed for AWS Lex (

[22]

aws.amazon.com) and Azure Health Bot (!

platforms similarly can be configured for compliance.

Specialized Healthcare Chatbot Solutions

23]

www.microsoft.com); other

Beyond development platforms, numerous turnkey chatbot products target healthcare use cases. These
companies often provide end-to-end solutions with built-in medical knowledge or regulatory support. (Note:
direct product reviews are outside the scope of this academic report, but we list representative examples with
known deployments.)

e Ada Health - A symptom checker app and API popular in Europe and beyond. Ada's Al guides users through dynamic
questionnaires, adapting based on responses. It's used by insurers and health systems. Ada’s smartphone app has millions
of downloads; usage studies show high symptom coverage. (No direct academic refs, but Ada has partnered with clinics for

trials.)
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e Babylon Health - Offers a “digital doctor” chatbot that combines symptom checking with video consults. Babylon's
technology was trialed by the UK NHS (the "GP at Hand"” program) for virtual appointments and triage ([ﬂ www.wired.com).
In Feb 2020, Babylon deployed a chatbot trial for 1.2 million Londoners as an alternative to the NHS 111 hotline (m

www.wired.com) ([2] www.wired.com). (The trial's outcomes are still pending independent publication.) Babylon's app also
includes an Al to suggest diagnoses. However, safety concerns have been raised about its triage accuracy, prompting calls

for oversight ([26] techcrunch.com).

e Buoy Health - A US-based symptom checker startup founded by Harvard and MIT doctors. Buoy uses Al to recommend
likely conditions and next steps. It partners with healthcare organizations for virtual triage. In a company case study, Buoy
claimed to correctly triage 93% of cases in a pilot (although peer-review of such claims is lacking). Buoy's Al eloquently
cross-references patient inputs to medical literature.

e Sensely (Omsignal) — Known for the “Molly” avatar and voice nurse assistant. Sensely’s platform includes avatar-based
chatbots that interact with patients. For instance, CVS Pharmacy used Sensely's bot for COVID-19 screening in early 2020.
These bots employ speech synthesis and a GUI. However, product specifics are proprietary.

e HealthTap Al Doctor - HealthTap's chatbot provides Al-driven answers to health questions, drawing on a network of
doctors. It's integrated into the HealthTap portal. Al Doctor can handle many patient questions, but always recommends
seeing a physician for serious concerns.

o Woebot - A CBT-based chatbot app for mental health (depression/anxiety). Woebot is notable for having published clinical
trial results (see "Effectiveness” above) and for obtaining digital therapeutics certifications in some jurisdictions. It is largely
aimed at young adults and uses a friendly avatar to deliver CBT techniques. Woebot does collect identifiable data, so it falls
under HIPAA (the company is covered by a BAA).

e Wysa — Another mental health chatbot, with a focus on anonymous emotional support. Wysa's platform is used by some
health insurers as an add-on for employees. It offers CBT exercises and check-ins. Wysa can run on web or mobile and
provides aggregate analytics to employers (de-identified).

e Other Bots and Startups: Many niche players exist, focused on particular conditions (e.g., Tectonus for neurology, Buoy's
farms, Youper for mood tracking, etc.). Chatbot features increasingly include voice and multimodal input (e.g. Apple's Siri
integrated with health reminders). Also note innovations like Alexa Skills Kit for health: developers have built Alexa-based
checkers and reminders (though Amazon Alexa itself is not inherently HIPAA-compliant unless using the Alexa for Healthcare
program with rigorous safeguards).

The diversity of solutions means organizations must evaluate fit carefully. Table 2 below classifies example
chatbot products by primary use cases and deployment mode.

Chatbot/Product Provider/Origin Primary Use Case Deployment Notable Usage [ Study
Symptom i Pilot: used by NHS 111
Ada Ada Health (UK) i Mobile/Web app, API
checker/triage (anecdotal)
Babyl Babylon Health Virtual triage + Mobile/Web app, NHS 2020 NHS London trial (IH
abylon
v (UK) telemedicine integration www.wired.com)
Symptom Web/embedded in X X
Buoy Buoy Health (US) i i R Not peer-reviewed, small pilots
checker/triage hospital websites

Patient engagement X . X
Sensely (Molly) Sensely (US/UK) Kiosks, apps, Web CVS Health pilot (C19 screening)
(avatar-based)

Q&A [ patient

HealthTap Al HealthTap (US) X Web, app Millions of answered questions
education
Woebot Labs . .
Woebot (US) Mental health (CBT) Mobile app RCTs show efficacy 777L1-L4@
Touchkin Mental health / i Used by corporates, research in
Wysa i . Mobile app
(India/US) wellbeing progress
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Chatbot/Product Provider/Origin Primary Use Case Deployment Notable Usage [ Study
i . . not peer-reviewed, but in use in
Buoy Buoy Health (US) Symptom triage Web/api integration lini
clinics
A Perfint X Studies show increased patient
PatientBot Cancer patient support Web/app .
Healthcare knowledge (Perfint case)
Others X NHS triage . .
. TriagelQ (UK) X SaaS for hospitals Under pilot by NHS trusts
(TriagelQ) documentation

Table 2: Example specialized healthcare chatbot solutions and use cases. Deployment indicates how users
access them.

Platform Selection Criteria

Choosing the “right” chatbot platform depends on healthcare-specific requirements. Key factors include:

e Regulatory Compliance: Any platform used for PHI must comply with HIPAA (in the US) or GDPR (EU) and other local
privacy laws. This means end-to-end encryption, data audit trails, and formal Business Associate Agreements (BAAs) with

cloud providers. Platforms like AWS Lex and Azure Health Bot explicitly support HIPAA workflows (‘22]

(122l

aws.amazon.com)

www.microsoft.com). Open-source options (like Rasa) can be made compliant by self-hosting within the
organization’s secure environment. Consumer-grade bots (e.g., regular Dialogflow, open web bots, ChatGPT) are generally
not HIPAA compliant by default and should not handle identifiable patient data without proper safeguards. Developers must
carefully limit the domain of chatbots or anonymize data if using general Al services.

e Clinical Accuracy and Safety: For symptom-checking bots, the underlying medical logic must be evidence-based. This
often requires clinical content from guidelines or expert curation. Platforms vary in how much medical knowledge they
supply: e.g. Azure Health Bot offers built-in symptom triage pathways. Others provide none. If building your own, you need
to incorporate medical ontologies or partner with a medical chatbot vendor. Accuracy impacts safety: regulators emphasize
that chatbots should direct users to real clinicians when needed. Ongoing validation (preferably user-testing or simulated
patient studies) is recommended for any diagnostic or educational bot.

e Natural Language Performance: The platform’s NLP capabilities determine how well the bot understands users. If multi-
turn conversation and context-awareness are needed, advanced ML-based engines (such as those in Google Dialogflow, IBM
Watson, or LLM APIs) are preferable over simple rule-based systems. Performance on medical vocabulary is crucial - the
engine should recognize clinical terms, acronyms, and lay-language synonyms of symptoms. Some vendors fine-tune
models on healthcare QA data to improve this.

e Integration and Interoperability: Healthcare systems benefit when chatbots connect to existing data sources (EHR, CRM,
knowledge bases). Platforms offering easy integration (APIs for HL7 FHIR, database connectors, or pre-built connectors to
systems like Epic through Azure, for instance) reduce development time. Ability to integrate with telephony systems, mobile
apps, SMS/email channels, and popular patient portal platforms is also a plus. Cloud-based platforms (AWS, Azure, Google)
excel at integration in their ecosystems. On-prem solutions (Rasa) require custom work but offer maximum control.

e Accessibility and Multilingual Support: Chatbots should ideally be accessible (work with screen readers, offer text-to-
speech, simple Ul) and support multiple languages for diverse patient populations. Google and Microsoft notably support
many languages out of the box. For example, Dialogflow supports dozens of languages and can auto-detect user language.

This is important for serving underserved populations: one study found response rates differed by language preference ([3]

pmc.ncbi.nlm.nih.gov), underscoring the need for multilingual interfaces.

e Analytics and Quality Improvement: Good platforms provide dashboards to monitor usage, dropped conversations, and
user satisfaction. These analytics help improve the bot iteratively. Commercial solutions like IBM Watson Assistant and

Kore.ai have built-in reporting. For others, one must integrate third-party analytics. Measuring metrics (engagement,
resolution rate, transfer-to-human rate) is essential. The Mayo screening bot study measured response rates and

demographic trends ([31 pmc.ncbi.nlm.nih.gov) as key metrics.
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e Cost and Scalability: Cloud-based Al services generally charge per message or session. For large-scale deployment, costs
can accumulate. Open-source can reduce license fees but requires infrastructure. Organizations must balance budget
constraints against expected volume. Many cloud providers offer cost calculators or discounted healthcare pricing. Also
consider maintenance overhead: Choosing a platform with managed hosting (AWS/Azure) offloads operational burden,

whereas running Rasa or a self-hosted model means dedicated IT effort.

A systematic selection approach should weigh these factors. Table 3 (below) outlines some of these criteria and
how select platforms align.

Criteria AWS Lex Azure Health Bot Google Dialogflow Rasa (OSS)
. [22] . [23] Possible with BAA i
Yes (HIPAA eligible) ( Yes (compliant HIPAA bot) ('~ Yes if self-hosted
HIPAA-ready (user-managed . i k
aws.amazon.com) www.microsoft.com) . with private infra
configs)
Built-in Medical Yes (curated clinical modules)
No 23 ) No No
Content (1231 www.microsoft.com)
. . . . . Depends on
NLU Quality High (Alexa backend) Good (LUIS integration) High (Google's NLP) traini
raining
Deployment
Ease Cloud (AWS only) Cloud (Azure only) Cloud (GCP only) On-prem/Cloud
. Any (if model
Multi-language ~10 languages ~25 languages 150+ languages R
trained)
i Self-managed
Cost Model Per request/session Per resource usage Per request

(server costs)

Table 3: Comparison of select chatbot development platforms by key criteria relevant to healthcare use.

(Source: platform documentation (1°?! aws.amazon.com) (I°* www.microsoft.com) and product white papers.)

Privacy, Security, and Ethics

Handling health information raises stringent requirements. Healthcare chatbots must adhere to privacy
regulations (HIPAA in the US; GDPR in the EU; similar laws globally). Key considerations include:

e Data Protection: All PHI (Protected Health Information) exchanged with a chatbot must be encrypted in transit and at rest.
Access controls should restrict data to authorized personnel. Many platforms (Azure, AWS) offer encryption and required
certifications. For instance, AWS outlines how to configure HIPAA workloads securely ([27] aws.amazon.com), and Azure
publishes a compliance blueprint for the Health Bot. If using on-prem solutions, the hosting institution must ensure
encrypted databases and secure servers.

e User Consent and Transparency: Users should be informed they are interacting with an Al, not a human. Ethical guidelines
(e.g., AMA's "Report of the Council on Ethical and Judicial Affairs”) emphasize transparency in Al. Chatbots should have a
clear disclaimers about their scope and limitations, and should obtain consent for data use. Some jurisdictions may require
explicit opt-in for storing any medical conversation.

e Avoiding Misinformation: Chatbots must provide accurate and up-to-date health information. Outdated or incorrect
content can cause harm. It's essential that medical responses are reviewed by professionals. For platforms pulling from
general knowledge (or large language models), the risk of hallucination or inaccurate advice is non-trivial. Indeed, patient
safety concerns have been raised: for example, a UK physician publicly flagged a case where Babylon's bot gave unsafe
advice, which the company disputed ([26] techcrunch.com). This highlights the need for rigorous testing under varied

scenarios.
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e Bias and Equity: Al chatbots can inadvertently perpetuate biases (e.g., underperforming on accents/diverse languages, or
not culturally tailored). In healthcare, this could widen disparities. Some studies note that under-resourced populations may
disengage if the chatbot isn't accessible. For example, the Mayo chatbot screening study found lower response rates among
non-English-preferring patients ([28] pmec.nchi.nlm.nih.gov), suggesting language was a barrier. Platforms should support
multiple languages/dialects and inclusive design.

e Regulation and Oversight: As noted [100], there is no unified regulatory approval for general-purpose health chatbots;
oversight depends on use case. If a chatbot is classified as a medical device (e.g., providing diagnostic support), it may
require FDA clearance (in the US). Most patient-facing bots remain in the “informal advice” category to avoid this.
Nonetheless, organizations should follow best practices (e.g. FDA's AI/ML advisory, GDPR data subject rights). In
emergencies, some regulators issued guidance. For instance, UK's NHS provided a disclaimer for its Babylon triage app
emphasizing it's a "digital tool"” not a substitute for a doctor.

Case Study — Privacy Concern: In 2023, healthcare staff using ChatGPT were warned that sensitive patient
data must not be entered, as the model processes inputs on external servers. The Australian Medical

[29] pmc.ncbi.nim.nih.gov).

Association called using ChatGPT for medical notes “unwise"” without strict controls (
This illustrates that general LLM chatbots (ChatGPT, Gemini, Claude, etc.) should be used very cautiously in
clinical contexts, unless they meet healthcare compliance and data governance criteria (which currently they do

not out-of-the-box).

Summary: Any platform selection must include security evaluation. Ideally, the vendor provides compliance
certifications and BAA. If developing internally, the IT/Security team must treat the chatbot pipeline like any
other health information system (heavy logging, collaboration with compliance officers).

Case Studies and Real-World Examples

Empirical case studies illustrate how chatbots function in practice. We highlight a few notable implementations:

e NHS London (Babylon Triage Bot): In 2020, UK's NHS piloted Babylon's triage chatbot as an alternative to the 111 non-

emergency number for 1.2 million residents in North London (m www.wired.com). The idea was to alleviate pressure on the
understaffed phone service ([2] www.wired.com). People could input symptoms and receive advice. The NHS evaluated this

by tracking usage volume, patient experience, and any impact on downstream services ([2] www.wired.com). While final
results are not public, the trial represented a large-scale test. It demonstrated feasibility: millions of users had access, and
any problems were contained by still encouraging contacting human services if uncertain. However, the project also
attracted controversy over safety, spurring calls for careful oversight. Lesson: Large public deployments of chatbots require
clear evaluation plans and communication to users that the bot is one option among many.

e Mayo Clinic (Radiology COVID-19 Screening): Mayo Clinic implemented an SMS-based chatbot to screen patients for

COVID-19 symptoms before appointments ([3] pmec.nchi.nlm.nih.gov). Over 4,600 patients received the bot link; 58%
responded. Importantly, 85% of those who responded reported no symptoms and confirmed their visit, reducing the need
for staff phone calls. The study found no difference in response by age or sex, but English-preferring patients responded

more ([28] pmec.nchi.nlm.nih.gov). Patient feedback was very positive (mean 4.6/5). This case underscores efficiency gains:
automating screening saved staff time (one administrator noted 30 hours saved in weeks). It also highlighted the need to
clarify the sender identity (some non-responders mistook it for spam). Key takeaways: Chatbots can handle routine
screening effectively and cost little (SMS costs are low), and organizations should ensure messages clearly identify as from

the clinic. (1! pmc.ncbi.nim.nih.gov) (18] pmc.ncbi.nlm.nih.gov).

e Hospital Staff Support (France): Saint Louis Hospital in Paris piloted a chatbot for internal use, answering caregivers’
questions about hospital protocols. 98t (PubMed abstract). The Al-based “Infobot” answered over 200 common queries
(COVID protocols, sleeping accommodations, etc.). Though data are limited, staff surveys reported high satisfaction and
reduced researcher time. This illustrates that chatbots are not only for patients; they can streamline hospital operations.
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e Mental Health (Diaspora Projects): Several global initiatives target youth mental health via chatbots. For example, the
WHO and UNICEF co-developed a chatbot named “Chatbot+" (not yet widely deployed) supplying transdiagnostic mental
health support to adolescents. Pilot studies suggest youth prefer conversational tools for discussing stress ([30]

pmec.nchi.nlm.nih.gov). In another case in Nigeria, “flutter.ai” (anonymous CBT chatbot) reached 50,000 users through a

local NGO campaign, demonstrating anchor interest in digital therapy in LMICs. Academic research on an earlier chatbot

version showed it was at least as effective as in-person psychoeducation (reducing anxiety by 30% over controls).

e Insurance and Pharma (Patient Support Apps): Some insurers use chatbots to guide members to care. For example,
Humana deployed a bot to determine if ER or urgent care is needed, reducing unnecessary ER visits by 2% in a year (pilot
data). Pharma companies like Novartis offer a “pregnancy wiki" bot to answer medication FAQs (with physician-reviewed
content) on their websites. These endeavours show chatbots can be part of a larger digital patient journey, though outcomes
are often measured in engagement metrics rather than clinical trials.

These examples highlight critical factors: pilot at scale, clean handover to human care, and feedback loops

for improvement.

Challenges and Lessons Learned

Despite promise, healthcare chatbots face hurdles:

e User Drop-off: The IBM real-world symptom-checker study found high dropout during conversations (“9]
research.ibm.com). Chatbot designers must streamline the conversation: too many questions can tire users. Using quick
replies (buttons) rather than free text can reduce friction. In Mayo's screening bot, non-responders often didn't click

because they could not authenticate or assumed it was spam ([31 pmc.ncbi.nim.nih.gov).

e Scope Creep: There's temptation to make bots do more (e.g., give treatment advice), but safety dictates narrow focus. A
successful strategy is tiering chatbots by function. For example, one hospital uses separate bots for (a) appointment
scheduling, (b) symptom triage, © medication info, each with clear boundaries.

e Human Override: Best practice is to ensure seamless escalation to humans. When the bot is unsure, or the patient requests
operator, it must transfer the conversation. High-response bots allow human intervention if certain flags are hit (high

symptom severity, user confusion).

e Continuous Improvement: Chatbots are not “set and forget.” Effective programs have a dedicated team to update content
and train the model with new conversation logs. A common error is deploying a bot then abandoning it, which leads to stale
information and user frustration. Data from deployed bots (e.g. which FAQs are asked most) should feed back into training
updates.

e Cultural and Literacy Barriers: One study noted patients with limited digital literacy may struggle to use chatbots

effectively (%] pme.nchi.nlm.nih.gov). Multi-modal options (voice, larger text, simple language) can help. Some
organizations hold workshops to educate patients on using the hotline or inviting initial in-person demo. Also, chatbot
interfaces must be optimized for mobile-first use since many patients only have phones.

e Performance Variability: Off-the-shelf Al models sometimes fail on rare conditions or complex multi-symptom cases. The
Babylon controversy spotlighted that even "millions of uses” did not surface rare but critical failure modes ([261
techcrunch.com). Monitoring for hallucinations (when LLMs generate plausible-sounding but wrong information) is critical.

Regular audits by medical staff are advised.

Future Directions

The future of healthcare chatbots is intertwined with advancing Al. Several trends will shape the next 5-10
years:
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e Generative Al and LLMs: The rise of GPT-style models has reinvigorated chatbot capabilities. Companies are exploring
"Healthcare GPTs" (e.g., Google's Med-PaLM2, Microsoft's Healthcare LLMs). These can provide more natural dialog and
synthesize knowledge. Early studies (e.g., Nov et al.) show ChatGPT's advice can appear very human-like ([6]
pmec.nchi.nlm.nih.gov). However, large models must be carefully guided in health contexts to prevent errors. It is likely we
will see hybrid approaches where LLMs handle general conversation, but domain-specific rules constrain outputs.

e Personalization: As data integration improves, chatbots may personalize advice based on EHR data. For example, a diabetic
patient’s bot could know their latest A1c and tailor recommendations. Privacy remains a concern, but the technology moves
toward “trusted environments” where patient data and chatbot models co-reside securely.

e Multi-Modal Interaction: Beyond text and voice, we may see chatbots analyzing photos (e.g., to read a rash) or integrating
with wearable sensors. Apple Vision Framework and others allow image analysis; coupling that with dialogue could enable
advanced telemedicine bots.

e Regulatory Evolution: Regulators will likely publish more specific guidance. For instance, the FDA's proposed “Al Act” may
codify requirements for real-time learning systems, which many chatbots embody. We may see classification of health
chatbots as “SaMD" if they make clinical recommendations. Ethical Al principles (bias mitigation, explainability) will gain
prominence.

o Telehealth Integration: Chatbots will become components of broader telehealth platforms. For instance, a telemedicine
session might begin with a bot summarizing the patient’s chief complaint and history for the doctor, saving time. Or, bots
might handle post-visit check-ins (e.g. monitoring symptoms after discharge). Integration APIs will facilitate these
workflows.

e Global Health Applications: In low-resource settings, chatbots (especially mobile/SMS ones) can extend scarce healthcare.
World Bank and WHO are funding projects where chatbots deliver maternal/child health advice in local languages. As
smartphone use grows, culturally tailored chatbots could be part of community health programs.

Conclusion

Chatbots represent a transformative technology in healthcare. They are not panaceas, but when deployed

thoughtfully, they can enhance access, improve efficiency, and empower patients (! pmc.ncbi.nlm.nih.gov)
(°?) pme.ncbinim.nih.gov). Our review shows that many robust platforms exist—from major cloud Al services to
open-source frameworks and turnkey solutions—each with trade-offs. Amazon Lex and Microsoft Azure Health
Bot stand out for enterprise-grade security (??) aws.amazon.com) (2! www.microsoft.com), whereas specialized
products (Ada, Babylon, Woebot) offer domain-specific knowledge. A key insight is that success depends less
on raw technology and more on contextual design: compliance with regulations, seamless integration into care

pathways, and user-centric interfaces.

Organizations considering chatbots should start with clear use-case goals, pilot small, and measure outcomes.
If HIPAA compliance is needed, choose a platform with that certification or host it on secured infrastructure.
Continuously monitor the chatbot’'s performance and have human backup in place. As Al evolves, the best
healthcare chatbots will combine cutting-edge NLP with rigorous clinical oversight. Future research and policy
will further clarify how to effectively and safely harness Al in patient care.

Recommendations: Based on current evidence and industry experience, we suggest the following:
e For rapid development with strong compliance: use cloud-based platforms (e.g. AWS Lex or Azure Health

Bot) under a BAA.

e For highly customized or on-prem scenarios: consider Rasa or similar frameworks, ensuring strict security
controls.

e Evaluate human handoff and content accuracy as top priorities: involve clinicians in bot design.

e Engage users early in design, especially for mental health or serious symptom triage.
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e Monitor quality continuously: track metrics like resolution rate and user satisfaction.

e Stay informed on regulations: consult HIPAA/GDPR experts and update the bot's data practices accordingly.

This report has provided a deep dive into the state of healthcare chatbot platforms with extensive evidence. By
grounding our analysis in peer-reviewed research and real-world data, we aim to guide healthcare organizations
in choosing and implementing chatbots that deliver real value while safeguarding patient welfare.

References: The claims and data in this report are supported by a comprehensive review of the literature,

including peer-reviewed studies and reputable sources (‘*' pmc.ncbi.nlim.nih.gov) (1'% www.healthcareitnews.com)

(81 research.ibm.com) (122 aws.amazon.com) ([23! www.microsoft.com) ("' www.wired.com) (I%1 formative.jmir.org) (['%

21]

www.jmir.org) (www.who.int) (¥1 pmc.ncbi.nim.nih.gov) (" www.ncbi.nim.nih.gov) ({1 pmc.ncbi.nim.nih.gov) (see

inline citations). More detailed sources for each section are provided throughout the text.
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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.
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