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Abstract. Background and objective: The number of publications on the use of 
chatbots for health is recently increasing, however to our knowledge, there are no 
publications summarizing what is known about using chatbots for public health yet.
The objective of this work is to provide an overview of the existing scientific 
literature on the use of chatbots for public health, for which purpose have chatbots 
been used, and whether health-related outcomes have been reported. Methods: We 
carried out a literature review on this topic across 5 databases: Pubmed, EMBASE, 
PsychINFO, SCOPUS, and IEEE Xplore. Identified papers were classified 
according to their underlying technology, application area, and study design.
Results: A total of 15 relevant papers were identified: eight of these papers were 
developmental studies that tested the feasibility or usability of a chatbot, and seven 
were interventional studies. All the interventional studies reported positive health-
related outcomes associated with the chatbot use. Discussion: The first studies 
testing chatbots for public health seem very promising; however, there are various 
aspects that should be improved, including the chatbots' designs, studies' methods, 
and analysis and reporting of results. More high-quality studies and improved
reporting of chatbots' use are needed.

Keywords. Chatbot, public health, mHealth, public health informatics

1. Introduction

Public health is defined as the branch of medicine concerned with the prevention and 
control of disease and disability, and the promotion of physical and mental health of the 
population on the international, national, state, or municipal level. One of the main 
concerns of public health is the growing burden of chronic diseases, which highlights 
the urgent need to create and make available interventions that can reach large 
populations at a low cost [1].

Fully automated self-help interventions based on chatbots could serve as highly 
cost-effective health promotion interventions for large groups of people. Chatbots are 
computer software programs based on statistical learning, statistical analysis and 
educational theories aiming at simulating a human conversation by text or voice 
message, that are easy to use and do not require familiarity with a specific user 
interface. Although the number of publications on the use of chatbots for public health 
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is increasing, this is still a small and emerging field [2-4], and to our knowledge, there 
are no publications summarizing what is known about using chatbots for public health 
yet. 

The objective of this work is to provide an overview of the existing literature on 
the use of chatbots for public health, what kind of underlying technologies have been 
used, for which purpose have chatbots been used, and which health-related outcomes 
have been reported.  

2. Methods 

In order to get an overview of how chatbots have been used for public health purposes, 
we carried out a literature review in July 2019. We searched for research articles 
involving the use or testing of a chatbot for public health purposes, reporting results 
that were published from 2015 until July 2019. The search strategy covered 5 databases 
(Pubmed, EMBASE, PsychINFO, SCOPUS, and IEEE Xplore) and comprised the 
following keywords: "chatbot" or "conversational agent" or "relational agent" or 
"dialogue system" or "Siri" or "Alexa" or "Cortana" or "Google Home" or "Google 
Assistant" in combination with "public health"; "health promotion"; or "health 
education". Relevant identified papers were then classified according to technology, 
application area, and study design. 

3. Results 

A total of 140 publications were identified in the initial literature review. After 
removing duplicates, and excluding publications for being out of scope, or not 
reporting any clinical outcome, we ended up with 15 publications.  

Among the 15 included studies, 14 were based on an own developed chatbot, and 
only one study used a commercially available chatbot [5]. Four studies focused on 
voice-only chatbots [6-9], and 11 studies used a text-based or hybrid chatbot [5, 8-17]. 
Voice-only chatbots for public health purposes were tested only in feasibility or 
usability studies and were developed to provide counselling. Only four of the chatbots 
were connected or integrated with different social media or website, i.e. LINE, 
Wikipedia, WhatsApp, and WeChat [11, 12, 17, 18], and four more referred to chatbots 
connected to sensors or other Apps [10, 14, 15, 19]. 

Regarding the study design, eight of the papers showed results related to the 
development of a chatbot, including usability or feasibility studies [6-12, 14]. The 
chatbots from these eight developmental studies focused on motivating users to control 
or reduce their weight [11, 14], and to provide different kind of health information, 
such as HPV vaccination [6], medication [7], breastfeeding [10], diabetes [12], atrial 
fibrillation [8], and spinal cord injury [9]. Participants involved in these eight papers 
described the chatbots as easy to use [6, 8], engaging [11], and were positive towards 
using chatbots or were satisfied with them [7-10, 12, 14]. 

Seven of the included papers were interventional studies where health-related 
outcomes linked to chatbots' use were reported [5, 13, 15-19]. All of these 
interventional studies used a text-based or hybrid chatbot, and the bot was used to 
motivate and to provide counselling on healthy lifestyles and wellness [18, 19], to 
improve mental health [5, 16], to reduce reproductive health preconceptions [13], to 
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encourage loss of weight [15], and to motivate smoking cessation [17]. Table 1 
summarizes the reported health-related outcomes in these interventional studies. 

 

Table 1. Health-related outcomes reported by the 7 interventional studies 

Reference Health domain Reported results (intervention duration) 
Gardiner [19] 

 
 
 

Souza [18] 
 
 

Ly [16] 
 
 
 
 

Inkster [5] 
 
 
 

Jack [13] 
 
 

L'Allemand 
[15] 

 
 

Wang [17]  

Healthy lifestyle/wellness 
 

 
 

Healthy lifestyle/wellness 
 
 

Mental health 
 
 
 
 

Mental health 
 
 
 

Reproductive health 
 

 
Weight control/obesity 

 
 
 

Smoking cessation 

Chatbot group: significantly decreased alcohol 
consumption, and increased daily fruit consumption (1 
month) 
 
100% of participants loved the experience of receiving 
incentives from the chatbot (1 week) 
 
Chatbot group: participants who adhered to the 
intervention showed significant positive effects on 
psychological wellbeing and perceived stress (2 weeks) 

 
Significantly improvement in symptoms of major 
depression and a higher proportion of positive experiences 
among high chatbot users (3 months) 

 
Chatbot use was significantly associated with a higher 
proportion of preconception risks being resolved (6 
months) 

 
70% of participants had >4 interactions per day with the 
chatbot, and 37% of the daily challenges were completed 
successfully (4 months) 
 
Chatbot groups: much higher quit rates (2 months) 

4. Discussion 

Fifteen relevant papers on the use of chatbots for public health were identified in a 
literature review. Eight of them were developmental studies that only tested the 
feasibility or usability of a chatbot, while seven were interventional studies. All the 
interventional studies used a text-based or hybrid chatbot and reported benefits linked 
to its use, including significant increase in fruit consumption and wellbeing, 
improvement in depression symptoms, higher proportion of preconception risks solved, 
and higher smoking quit rates; as well as significant decrease in alcohol consumption, 
and positive experiences with interacting with the chatbot. 

Nowadays, the role of chatbots in the public health system is still limited. 
Nonetheless, chatbots could provide auxiliary care through providing counselling and 
encouraging self-management of illness [3], adherence to treatment [20] or 
administrative services such as scheduling appointments [21], among others. With the 
continuous advancement in technology and behavioural sciences research, the 
competency and trustworthiness of chatbots are expected to be increased and promote 
its use in more complex and significant tasks in the health organizations [3]. First 
studies testing chatbots for public health seem very promising; however, there are 
various aspects that should be improved, including the chatbot design, study methods, 
and analysis and reporting of results.  

Regarding the chatbot design, although there is evidence showing higher 
effectiveness of digital interventions when they are linked, integrated or delivered 
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through social media [22-24], only a few studies connected or integrated the chatbot to 
social media or other apps. The connection of chatbots to social media and integration 
of information from various apps and sensors would make chatbots more tailored to 
each individual, substantially enhancing the usefulness and motivation for the users to 
relate to chatbots – thus better possibilities to improve health parameters.   

On the study methods, very few studies carried out an intervention, and many of 
these papers were of very short duration (down to 1 week), and consequently, 
increasing the likeliness that the positive effects were caused by the "Hawthorn effect" 
[25]– not the chatbot. More randomized trials should be done on this topic, and future 
research should increase the duration of the interventions to prove its sustained effect 
over time. 

Better analysis and reporting of results are also needed. It is important to take into 
account that two of the papers that reported benefits, both of them testing the chatbot in 
the field of mental health, reported that the positive effect was only present in 
participants who adhered to the intervention, or that had higher use of it [5, 16]. 
Adherence to digital interventions is correlated with the characteristics of the 
innovation, and also with participants' interest towards it [26]. Therefore, and in order 
to move this field forward, it is relevant that researchers report, analyze and discuss 
usage metrics and determinants of attrition linked to the chatbots use in health 
interventions [26]. Security issues related to the chatbot are also a relevant issue that 
was unconsidered or unreported in the included papers, even though security is crucial 
in the health domain, and especially relevant for systems that are collecting or 
processing data from a user. Another security risk that needs further consideration is 
the possibility of chatbots to motivate the user to do actions that could be dangerous for 
the individual (e.g. obese person with type 1 diabetes who wants to lose weight, not 
eating due to encouragement from a chatbot – ending up in hypoglycemia – 
hospitalized or even dying). Who assumes responsibilities for these risks and the 
possible dangers, and therefore must be addressed by researchers? 

Our literature review has covered five databases; however, we might have missed 
additional relevant publications on the use of chatbots for public health. Future reviews 
should expand the scope of the search and incorporate research projects that are being 
carried out currently, in order to have a better overview of the potential different uses 
and benefits that chatbots could have for public health in the near future.  

Although there are promising results, there is not enough evidence supporting the 
use of chatbots for public health yet. More high-quality studies and improved reporting 
of chatbots' use are needed. 

References 

[1] Global action plan on physical activity 2018-2030. More active people for a healthier world, 
https://apps.who.int/iris/bitstream/handle/10665/272722/9789241514187-eng.pdf, World Health 
Organization, 2018. 

[2] K. Denecke, E. Gabarron, R. Grainger, et al., Artificial intelligence for participatory health: applications, 
impact and future implications, Yearb Med Inform 28(1) (2019), 165-173.  

[3] L. Laranjo, A.G. Dunn, H.L. Tong, et al., Conversational agents in healthcare: a systematic review, J 
Am Med Inform Assoc, 25(9) (2018), 1248-1258. 

[4] K. Denecke, M. Tschanz, T. Dorner, et al., Intelligent Conversational Agents in Healthcare: Hype or 
Hope?, Studies in Health Technology and Informatics 259 (2019), 77-84.  

E. Gabarron et al. / What Do We Know About the Use of Chatbots for Public Health? 799

https://apps.who.int/iris/bitstream/handle/10665/272722/9789241514187-eng.pdf


[5] B. Inkster, S. Sarda, and V. Subramanian, An empathy-driven, conversational artificial intelligence 
agent (Wysa) for digital mental wellbeing: Real-world data evaluation mixed-methods study, JMIR
mHealth and uHealth 6(11) (2018), e12106.

[6] M. Amith, A. Zhu, R. Cunningham, et al., Early Usability Assessment of a Conversational Agent for
HPV Vaccination, Studies in health technology and informatics 257 (2019), 17-23.

[7] R.F.L. Azevedo, D. Morrow, J. Graumlich, et al., Using conversational agents to explain medication 
instructions to older adults, AMIA Annu Symp Proc (2018), 185-194.

[8] E. Kimani, T. Bickmore, H. Trinh, et al., A smartphone-based virtual agent for atrial fibrillation 
education and counseling, 16th International Conference on Intelligent Virtual Agents, Springer Verlag,
2016.

[9] A. Shamekhi, H. Trinh, T.W. Bickmore, et al., A virtual self-care coach for individuals with spinal cord
injury, 18th International ACM SIGACCESS Conference on Computers and Accessibility, Association
for Computing Machinery Inc, 2016.

[10] H.L.N. Himanshi and I.M. Karunathilake, A model for the development of a chatter bot/chat bot for 
field of public health using the example of automated online breast feeding helper, International
Journal of Advanced Trends in Computer Science and Engineering 8(1) (2019), 300-302.

[11] C. Huang, M. Yang, C. Huang, et al., A Chatbot-supported Smart Wireless Interactive Healthcare
System for Weight Control and Health Promotion, 2018 IEEE International Conference on Industrial
Engineering and Engineering Management (IEEM), 2018.

[12] S. Hussain and G. Athula., Extending a Conventional Chatbot Knowledge Base to External Knowledge 
Source and Introducing User Based Sessions for Diabetes Education, 32nd International Conference on
Advanced Information Networking and Applications Workshops (WAINA), 2018.

[13] B. Jack, T. Bickmore, M. Hempstead, et al., Reducing Preconception Risks Among African American
Women with Conversational Agent Technology, J Am Board Fam Med 28(4) (2015), 441-51.

[14] T. Kowatsch, D. Volland, I. Shih, et al., Design and evaluation of a mobile chat app for the open source
behavioral health intervention platform mobile coach, 12th International Conference on Design Science
Research in Information Systems and Technology, DESRIST 2017, Springer Verlag, 2017.

[15] D. L'Allemand, C.H. Shih, K. Heldt, et al., Design and interim evaluation of a smartphone app for
overweight adolescents using a behavioural health intervention platform, In: 9th Fribourg Obesity
Research Conference (FORC)‐2017, Obesity Reviews 19 (2018), 102.

[16] K.H. Ly, A.M. Ly, and G. Andersson, A fully automated conversational agent for promoting mental 
wellbeing: A pilot RCT using mixed-method, Internet Interv 10 (2017), 39-46.

[17] H. Wang, Q. Zhang, M. Ip, et al., Social Media–based Conversational Agents for Health Management
and Interventions, Computer 51(8) (2018), 26-33.

[18] M. Souza, T. Miyagawa, P. Melo, et al., Wellness programs: Wearable technologies supporting healthy
habits and corporate costs reduction, 19th International Conference on Human-Computer Interaction,
HCI International 2017, Springer Verlag, 2017.

[19] P.M. Gardiner, K.D. McCue, L.M. Negash, et al., Engaging women with an embodied conversational
agent to deliver mindfulness and lifestyle recommendations: A feasibility randomized control trial,
Patient Education and Counseling 100(9) (2017), 1720-1729.

[20] B., Chaix, J.E. Bibault, A. Pienkowski, et al., When Chatbots Meet Patients: One-Year Prospective
Study of Conversations Between Patients With Breast Cancer and a Chatbot, JMIR Cancer 5(1) (2019), 
e12856.

[21] A. Palanica, P. Flaschner, A. Thommandram, et al., Physicians' Perceptions of Chatbots in Health Care:
Cross-Sectional Web-Based Survey, J Med Internet Res 21(4) (2019), e12887.

[22] J.M. Petersen, I. Prichard, and E. Kemps, A Comparison of Physical Activity Mobile Apps With and
Without Existing Web-Based Social Networking Platforms: Systematic Review, J Med Internet Res
21(8) (2019), e12687.

[23] E. Gabarron, E. Arsand, and R. Wynn, Social Media Use in Interventions for Diabetes: Rapid
Evidence-Based Review, J Med Internet Res 20(8) (2018), e10303.

[24] E. Gabarron and R. Wynn, Use of social media for sexual health promotion: a scoping review, Glob
Health Action 9 (2016), 32193.

[25] J. McCambridge, J. Witton, and D.R. Elbourne, Systematic review of the Hawthorne effect: new 
concepts are needed to study research participation effects, J Clin Epidemiol 67(3) (2014), 267-77.

[26] G. Eysenbach, The law of attrition, J Med Internet Res 7(1) (2005), e11.

E. Gabarron et al. / What Do We Know About the Use of Chatbots for Public Health?800


