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Abstract Chatbots, also known as conversational agents, have become valuable tools in health care due to advancements in
artificial intelligence and digital technology. These programs are designed to replicate human conversation and address
various health related needs. Despite their growing use, there is currently no comprehensive review that synthesizes the roles,
user demographics, benefits, and limitations of health care chatbots to guide future research and implementation.

This review aims to explore the characteristics of health care chatbots, focusing on their different roles within health care, the
user groups they serve, and their advantages and limitations.

A rapid review of literature published between 2017 and 2023 was conducted using a search strategy developed with the
assistance of a health sciences librarian. The search was performed in the MEDLINE and Embase databases. Primary research
studies examining the roles or benefits of health care chatbots were included. Two independent reviewers screened the search
results, and the extracted data on chatbot roles, user groups, benefits, and limitations were analysed using content analysis.
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1. INTRODUCTION

In the ever-evolving realm of IT and digital communication, chatbots—also referred to as conversational agents—are reshaping the way
humans interact with technology. These computer programs are designed to facilitate conversation through text, images, audio, or video
messaging across various platforms, including websites, mobile applications, and standalone software. Since the introduction of the term
“Chat bot” in 1994, chatbot technology has advanced significantly in both functionality and application [1-5].

The progression of chatbots marks a substantial technological shift, moving from rigid, rule-based dialogues to the advanced capabilities
of artificial intelligence (Al) and natural language processing (NLP). By utilizing these technologies, chatbots can now comprehend user
queries and provide relevant responses. Their adaptability has enabled their adoption across multiple industries, including education, e-
commerce, finance, healthcare, news, and entertainment. Well-known chatbot powered virtual assistants include Amazon’s Alexa, Apple’s
Siri, Google Assistant, Microsoft’s Cortana, and Samsung’s Bixby [6-8].

One of the most significant advancements in chatbot development is the integration of generative Al and large language models (LLMSs)
such as ChatGPT. These Al-driven models enable chatbots to generate human-like responses, making interactions more natural and
engaging. However, while chatbots are gaining traction in the healthcare industry, challenges remain. Misinformation and inaccuracies
pose potential risks, particularly in medical settings where precision is crucial. LLM-based chatbots often employ generalized approaches
that may not adequately cater to the individualized needs of patient care.
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Despite these challenges, chatbots present a promising opportunity to enhance healthcare services by improving efficiency, reducing costs,
and expanding accessibility. Their use in healthcare is growing, as they play roles in prevention, diagnosis, treatment support, and patient
care management. From assisting with chronic disease management to aiding in mental health support and vaccine communication, chatbots
have been applied across various healthcare domains.

Nevertheless, the use of chatbots in healthcare is not without obstacles. Providing personalized and contextaware medical advice is critical,
yet current chatbot models often fail to account for individual health histories and localized medical guidelines.

While existing research explores chatbot applications in areas such as genetic risk assessment, oncology, reproductive health, mental
health, rehabilitation, and behavioural changes, many studies remain limited in scope. Some reviews emphasize specific medical conditions,
while others focus on technical aspects of Al-driven chatbots, leaving gaps in understanding their broader impact on healthcare outcomes.

2. Methods

To ensure comprehensive coverage of research on healthrelated chatbots, we will conduct searches across multiple academic databases,
including CINAHL (EBSCOHost), IEEE Xplore (IEEE), PubMed, Scopus (Elsevier), and Web of Science (Clarivate). This multi-database
approach will help capture a wide range of relevant studies. To refine our search, we have identified a set of key terms related to chatbots
and healthcare through a thorough review of existing systematic studies and discussions with university librarians specializing in
informatics and digital health. The search strategy includes terms such as "chatbot," "virtual agent," "virtual assistant," "conversational
agent," "conversational Al," "interactive agent," "health," and "healthcare." These keywords will be integrated into a structured search
query using Boolean operators, as outlined in the retrieval strategy provided in the supplementary material[9-11].

Our study will include research papers focusing on chatbots designed to enhance health outcomes. We will consider both interventional
and observational studies published in journals or presented at conferences. To provide a broad perspective on the evolving role of chatbots
in healthcare, we will not impose any restrictions on the year of publication. Additionally, we will include studies published in languages
other than English to ensure representation of research from low- and middle-income countries.

Studies that do not address the use of chatbots for health or wellness promotion will be excluded. Systematic reviews that focus solely on
chatbot design, development, purpose, or features will not be considered. Furthermore, papers such as editorials, dissertations, preprints,
and letters to the editor will be excluded from our analysis.

All search results from selected databases will be imported into Covidence (Veritas Health Innovation Ltd), a software platform for
systematic review management. Duplicate entries will be identified and removed. A team of five researchers will independently review the
titles and abstracts of all papers, classifying them as “include,” “exclude,” or “unsure” based on inclusion criteria related to (1) chatbot
relevance and (2) health promotion.

To ensure a comprehensive review, we will consider studies discussing chatbots designed for diverse user groups, including patients,
healthcare professionals, policymakers, and the general public, without limiting based on study design. Papers classified as “unsure” will
be retrieved for further evaluation. Two authors—an Al consultant and a clinician—will assess their eligibility. In cases where
disagreements arise, discussions will take place within the research team, including the corresponding author, to reach a consensus. The
selected studies will be downloaded from Covidence and imported into VOSViewer (version 1.6.19; Leiden University), a Java-based
software application designed for bibliometric analysis and data visualization. VOSViewer will be utilized to examine publication trends
related to chatbots, including the annual number of publications, geographic and institutional distribution of research contributions, funding
trends, the number of supporting grants and funders, journals publishing chatbot research, citation patterns, leading researchers in the field,
author collaboration networks, and commonly used keywords associated with chatbot studies. Additionally, Microsoft Excel will be used
for manual data extraction, focusing on key aspects such as the number of interventional and observational studies, methodologies
employed in chatbot development, the global deployment of chatbots, and their applications. This combined approach will provide a
comprehensive analysis of chatbot research trends and their impact across various sectors.

3. DATA ANALYSIS

Research Characteristics

In this bibliometric analysis, we will examine the characteristics of chatbot research by analyzing the topics covered in the selected studies.
These topics will be identified based on the reported keywords, including primary functions and associated disease domains. The frequency
and percentage of the most commonly used keywords and topics will be documented. Following the methodology established in previous
research, we will assess the centrality of each keyword by evaluating its frequency scores to determine its significance within the field[12].
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Publication Patterns

We will analyse the yearly publication trends by calculating the monthly publication rate for each year, starting from the earliest selected
study to the most recent one. To account for potential "publication noise" caused by a surge in research following the introduction of
ChatGPT, we will stratify the data based on publication dates—before and after Chat GPT’s emergence. Sensitivity analyses will be
conducted to differentiate the impact of ChatGPT from broader trends in chatbot research. This approach ensures that our findings provide
an accurate representation of the overall progression of chatbot technology rather than being disproportionately influenced by a single
technological advancement. Additionally, we will assess the distribution of chatbot-related publications by calculating the frequency and
percentage of studies published in different journals and countries. The affiliations of corresponding authors will be used to determine the
institutions and countries contributing to this research. To evaluate research funding trends, we will identify the number of grants and
funding organizations reported in each study. Furthermore, we will analyze two key indicators: (1) the methodologies used in chatbot
development and (2) the implementation of chatbots in healthcare settings[13-16].

Research Hot Spot and Connectedness

We will analyze journal citation patterns to identify citation bursts, where clusters will be organized based on the keywords associated with
each study. Additionally, we will highlight the most influential authors by considering a combined metric of publication count and citation
frequency. To visualize collaborative networks in chatbot research, we will create two author network maps—one based on author names
and another based on their affiliated research institutions. In these networks, authors and institutions will be represented as nodes, while
connections

(edges) between them will indicate coauthored publications[1719]. The strength of these connections will be determined by the number of
co-authorships shared between authors and their respective institutions.

Ethical Considerations

Since this analysis does not involve human participants or the implementation of interventions, ethical review and consent forms are not
required. We anticipate that the findings from this study will provide valuable insights for researchers, engineers, healthcare professionals,
funding organizations, and policymakers. By understanding the trends and developments in chatbot technology, stakeholders can leverage
this knowledge to enhance the integration of chatbots in healthcare, fostering more innovative and efficient healthcare systems[20].

Challenges in User Experience and Overreliance

Out of 161 studies, 157 (97.5%) identified challenges related to user experience and overreliance on health care chatbots. Overconfidence
in chatbot capabilities was noted in 154 studies (98.1%), where users often place too much trust in chatbot recommendations, sometimes
replacing professional medical advice with chatbot suggestions. This overdependence can lead to users overlooking critical aspects of
health care or delaying necessary intervention from health care professionals. Maintaining a realistic understanding of chatbot capabilities
and limitations is crucial in health care settings[21-25]. This category also covers issues with usability and accessibility, mentioned in 135
out of 157 studies (86%). These issues include the ease of interaction with chatbots, the design of user interfaces, and how well chatbots
can adjust to different user needs. Accessibility challenges affect users with varying levels of technological skills or disabilities, potentially
reducing user satisfaction, limiting the chatbot's effectiveness, and decreasing overall engagement with health care services.

Technical Challenges

This category addresses the various technological difficulties involved in designing, developing, and implementing health care chatbots,
identified in 32 out of 157 studies (20.1%). It emphasizes the need for advanced technology capable of managing complex health care
communication and patient interactions while remaining practical and accessible for everyday use.

A significant aspect of this category is the complexity of language and communication processing, highlighted in 24 of the 32 studies
(75%). Chatbots need to provide accurate and relevant medical information while effectively understanding and responding to different
user inputs, including emotional cues and complex health-related questions.

Another limitation involves the lack of empathy and personal connection, which 17 studies (53%) identified as a challenge. Chatbots often
struggle to replicate human-like conversations and build rapport with users—an essential factor in health care where patient trust and
comfort are crucial.

Additionally, this category includes issues related to resource allocation and cost efficiency. Developing and maintaining these systems
requires a balance between technological sophistication and financial sustainability, as noted in 2 of the 32 studies (6%)[26-29].

Medico legal and Safety Concerns

This category, identified in 6 out of 157 studies (3.8%), focuses on legal and safety issues related to the use of health care chatbots.
Regulatory and legal challenges, mentioned in 3 of these studies (50%), include ensuring that chatbot recommendations comply with health
care regulations and patient privacy laws. It also raises concerns about liability in cases of misdiagnosis or incorrect advice, highlighting
the need for clear regulatory guidelines for chatbot development and use. Another key concern involves the accuracy and reliability of the
information provided by chatbots. Ensuring that chatbots deliver medically accurate and trustworthy information is essential to maintaining
patient safety and confidence in these systems.
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Additionally, this category addresses the accuracy and dependability of the medical information chatbots provide, including the risk of
misdiagnosis. It also highlights the limitations in chatbots’ ability to handle emergency situations and provide expert-level guidance. These
issues were identified in 2 out of the 6 studies (33%) within this category.

Societal and Economic Challenges

This category, identified in 5 out of 157 studies (3.2%), examines the broader social and economic impact of health care chatbots. It
considers how social, political, and economic factors influence the adoption and effectiveness of chatbots across different communities.
All five studies highlighted the challenges involved in integrating chatbots into health care systems, including potential changes in social
norms and the impact on economic policies and political decisions related to health care.

Another key issue is unequal access to chatbot technology, noted in 4 of the 5 studies (80%). This includes concerns about how chatbots
might worsen existing health care disparities, particularly for underserved or marginalized groups. Ensuring fair access to chatbot
technology is essential to avoid deepening inequality in health care services[30-33].

Ethical Challenges

This category, identified in 3 out of 157 studies (1.9%), explores the ethical issues surrounding the use of chatbots in health care. A key
concern involves patient privacy and confidentiality, particularly regarding how patient data is collected, stored, and used.

Another important issue is ensuring ethical and safe interactions with users. This includes the need to be transparent about the chatbot’s
nonhuman nature and maintaining ethical standards in patient communication. Both of these subcategories were addressed in 2 of the 3
studies (67%).

Additionally, the research highlights disparities in access to chatbot technology in low- and lower-middle-income countries, especially in
parts of Africa, South America, and certain regions of Asia. Limited technological infrastructure and insufficient health care investment
in these areas underscore the need for targeted research and solutions to improve health technology access and support better health
outcomes[34-36].

Chatbots Play Diverse Roles in Improving Health

Care Delivery and User-Centered Services

This review highlights the significant impact of chatbots in health care, especially in providing remote health services and improving patient
care, management, and mental health support. Similar to previous studies, the findings reinforce the potential of chatbots to enhance health
care accessibility and patient engagement.

The review also emphasizes the role of chatbots in promoting health education and improving health literacy, which aligns with earlier
research. Additionally, chatbots have been shown to support behavioral changes, further empowering patients to take control of their health.
Administrative benefits were another key finding, as chatbots can help optimize resource use and improve efficiency in health care
operations—a point consistent with prior research.

Moreover, the findings suggest that chatbots have a growing role in supporting clinical research. As artificial intelligence continues to
advance in health care, further exploration of chatbots’ contribution to research and patient care is warranted.

Chatbots’ Diverse User Base Highlights Their Potential to Improve Equity and Access in Health Care

The analysis reveals that health care chatbots serve a wide and diverse range of users, from those seeking general wellness support to
individuals managing specific health conditions. Their ability to address the needs of various demographic and family groups, as well as
underserved communities, underscores their potential to promote health care accessibility and equity, especially for marginalized
populations. This aligns with findings from previous research[37-40].

The study also highlights the increasing use of chatbots for mental health support across different age groups, reflecting the growing demand
for accessible mental health care.

Additionally, chatbots have been identified as valuable tools for reducing health-related stigma, connecting users with health services, and
safeguarding sensitive information. Their ability to communicate empathetically and support multiple languages enhances their reach
among diverse populations. This is particularly important for addressing the digital divide and ensuring that health care services are
inclusive and accessible to all.

Al in Chatbots: A Promising but Developing Field

The review shows that many health care chatbots are powered by Al, while fewer rely on non-Al platforms. Al has the potential to improve
global health outcomes and enhance the quality of life. As machine learning and Al technology advance, chatbots are expected to expand
their role in health care, potentially assisting clinicians and handling certain medical tasks.

The combination of Al and big data, supported by the increasing availability of health care information, suggests that Al-driven chatbots
could effectively analyze and use large datasets to improve patient care. One study (0.6% of the 161 reviewed) highlighted the benefits of
using collected data to enhance chatbot performance. However, to ensure responsible Al implementation, it is essential to address ethical
concerns such as data privacy and algorithmic bias, which are critical for maintaining user trust and fairness.
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The review also points to the use of avatars in Al-based chatbots to simulate social behaviors, improving user engagement and trust. This
technology shows promise in patient interactions and medical training by helping to build trust between patients and health care
professionals and enhancing communication skills among medical staff and students.

Successfully implementing Al in health care chatbots will require balancing the benefits of improved data utilization and user interaction
with ethical considerations to create a more effective and trustworthy health care system.

Challenges and Limitations of Health Care Chatbots While chatbots have the potential to revolutionize health care, their use is
accompanied by significant challenges. These include ethical, technical, legal, and user experience issues, which have also been identified
in previous research. Although chatbots have shown value in handling minor health issues and providing information outside of regular
health care hours, there is a clear gap in evaluating their performance in more complex medical situations. This raises concerns about the
accuracy of health management and patient safety, highlighting the need for ongoing assessment and improvement of chatbot
technology[41- 43].

Another area of concern is the regulatory and ethical framework surrounding chatbot use. Studies have stressed the importance of ethical
deployment, protecting patient data, and ensuring clear communication about chatbots' capabilities and limitations. The lack of specific
regulations for health care chatbots creates potential risks related to liability and legal accountability. These issues emphasize the need for
clearer guidelines and stronger oversight to ensure the safe and effective use of chatbot technology in health care.

Health care chatbots face several ethical and technical challenges that must be addressed to ensure their safe and effective use. Privacy and
confidentiality concerns are particularly significant in non-anonymous interactions, raising potential ethical issues. Additionally, chatbots
may pose safety risks during medical emergencies due to their limited expertise in handling critical situations.

Technical limitations, such as challenges in language processing and difficulties in conveying empathy, can undermine user trust and
increase the burden on clinical staff. These concerns align with earlier research highlighting similar issues [44-47].

Overdependence on chatbots for self-diagnosis and medical decisions can result in misjudgments, potentially worsening health conditions.
Furthermore, the involvement of private companies in chatbot development raises ethical concerns about whether their primary focus is on
improving health outcomes or achieving financial gain.

The implementation of advanced Al-driven chatbots also demands significant investments in expert human resources and data storage
solutions, which may increase operational costs. These factors highlight the need for balanced development that prioritizes patient safety,
data security, and equitable access.

Limitations
While this review provides valuable insights, it is important to recognize its limitations. Although rapid and systematic reviews often yield
similar conclusions, each approach carries inherent constraints.
This review was limited by the search strategy, which only included two databases, potentially excluding relevant studies. Additionally,
the scope was restricted by date and language criteria, which may have resulted in the omission of key research.

Another limitation stems from the fact that screening and data analysis were primarily conducted by a single reviewer, which could
introduce bias or result in missed details. Furthermore, the absence of a formal quality assessment of the included studies, due to the
descriptive nature of this review, may impact the overall depth and reliability of the findings [48-51].

A key aspect of this review’s methodology was the integration of both empirical evidence and opinion-based insights from the included
studies. Rather than treating these data types separately, they were combined into a single source of information. While this approach
provided a broad understanding of the role of chatbots in health care, it may have introduced a bias toward highlighting chatbot benefits
since positive empirical outcomes and speculative advantages were reported together.

However, this potential bias was balanced by the consistent inclusion of chatbot-related challenges identified in the studies. By presenting
both the advantages and limitations, the review aimed to provide a well-rounded perspective, minimizing the risk of an overly favorable
interpretation of chatbot use in health care.
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A majority of the studies (157 out of 161, or 97.5%) highlighted particular limitations of health care chatbots. These limitations are
organized into 12 subcategories within 5 main categories, as outlined in Table below.

Identified Limitations of Health Care Chatbots (n = 157)

Category and Subcategory Number of Studies, n (%)
User Experience and Overreliance Issues 154 (98.1%)
- Excessive confidence and dependence 135 (86%)

- Problems with usability and accessibility 24 (15.3%)
Technical Limitations 17 (10.8%)
- Challenges in processing language and communication 2 (1.3%)
Lack of Empathy and Personal Connection 3 (1.9%)
Cost and Resource Management Issues 2 (1.3%)
Legal and Safety Concerns 2 (1.3%)

- Regulatory and legal challenges 5 (3.2%)

- Issues with content accuracy and quality 4 (2.5%)

- Inadequate emergency response and expertise 2 (1.3%)
Social and Economic Barriers 2 (1.3%)

- Political, social, and economic issues 2 (1.3%)

- Unequal access to technology and services 2 (1.3%)
Ethical Issues 5 (3.2%)

- Concerns over privacy and confidentiality 4 (2.5%)

- Ethical and safety risks 2 (1.3%)

4.Conclusions

This review highlights the considerable potential of chatbots in health care, demonstrated by their wide-ranging roles, benefits,
and the diverse user groups they serve. It also examines the existing challenges and limitations related to the development and
deployment of chatbots within the health care sector. Additionally, the review identifies key research gaps that require further
exploration. By addressing these aspects, the findings aim to contribute to ongoing academic discussions and provide valuable
insights for improving the design, implementation, and evaluation of chatbots in health care settings.
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