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Abstract 

Background: In Kenya, health literacy impacts maternal and child health through 

indicators such as: timely antenatal care, postnatal family planning and breastfeeding. 

Mobile health (mHealth) innovations, such as chatbots, offer novel ways to address health 

literacy and could potentially improve health outcomes. A chatbot is a computer software 

that can simulate human conversation. This technology can offer enhanced capability to 

areas where human resources are low. Currently, the feasibility of a pregnancy support 

chatbot (in Facebook’s platform) for Kenyan women is unknown. Undoubtedly, to map 

the feasibility of such an innovation; attitudes, context, acceptability and ease of use are 

factors to consider. From the organizational lens, knowing the resources required is 

paramount to feasibility.   

Human Centered Design (HCD) has enhanced the likelihood of an innovation’s 

success by taking a person-centric and empathetic approach to development. This 

approach is participatory and iterative in nature. Diffusion of innovation theory is another 

approach that uses principles to understand context and increase likelihood of product 

adoption. HCD coupled with Diffusion of Innovation (DI) theory could be used to 

enhance acceptability and increase adoption whilst determining the feasibility of a chatbot 

for pregnancy support.  

Methods: In Phase 1, focus group discussions (FGDs) were used to understand health 

resource usage, attitudes and preferences towards a chatbot application for pregnancy. 

Participant input on how the application should look, feel and communicate was used to 
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develop the chatbot in Phase 2. Phase 3 focused on the experience of participants using the 

chatbot to inform feasibility and acceptability of the chatbot developed. Phase 3 app utility 

and acceptance were measured through FGDs, in-depth interviews (IDIs), app interaction 

data and a survey. 

Results: Participants described unsatisfying relationships and a lack of trust with health 

resources including health care providers. In Phase 1, participants identified desirable 

criteria for the chatbot. In Phase 2, adaptations were made to reflect preferences for: app 

icon, voice and communication methods. Results from Phase 3 indicate positive attitudes 

towards the chatbot experience and are mirrored through quantitative measures of 

engagement, predominantly in the third trimester. 

Conclusions: A pregnancy support chatbot demonstrates preliminary feasibility and 

acceptability. Overall, participant attitudes and experiences were positive indicating a need 

for further research on the potential of this health resource platform. It also marks the 

importance of development through HCD and DI.  
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1.0 Introduction 

1.1 State of Maternal and Newborn Health 

In Kenya, over 53,000 children die before reaching age one and maternal mortality 

echoes at 510 deaths for every 100,000 live births.1  Most of these deaths are entirely 

avoidable. An increased need for health information and health literacy are essential during 

pregnancy and the post-natal period. Furthermore, it is important to note that Kenya did 

not meet their Millennium Development Goal of reducing under five child mortality.2 

Inequitable access to healthcare, an expanding population and a significant dearth of skilled 

health workers intensifies this problem.3 There is a need for research on the feasibility of 

technologies addressing the aforementioned issues in Kenya. This makes Kenya an 

appropriate country in which to focus global health efforts. 

1.2 ANC and Quality Care 

According to the 2017 Kenyan Ministry of Health Report “Saving Mothers’ Lives” 

which analyzed District Health Information System (DHIS) maternal deaths in the year 

2014, in 80% of maternal deaths, the woman had received less than four antenatal care 

(ANC) visits.4 It further highlights that poor quality care was received by over 90% of the 

women who died.4  These data suggest that measures to improve the coverage and quality 

of ANC visits can impact rates of maternal mortality in Kenya. 

1.3 PNFP & Exclusive Breastfeeding 

Other factors shaping maternal and child health in Kenya include post-natal family 

planning (PNFP) and exclusive breastfeeding. PNFP serves maternal health and reduces 
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morbidity and mortality through planned pregnancies and empowering women. According 

to the most recent Kenyan Demographic Health Survey, 47% of Kenyan women are not 

using a modern contraceptive method.5 This same report analyzed exclusive breastfeeding 

and found that only 42% of children aged four to five months are exclusively breastfed.5  

1.4 Maternal Health Literacy 

While quality care, PNFP, exclusive breastfeeding and timely and frequent ANC 

visits are intimately linked to maternal and child health, a shared proxy for improved 

outcomes is increased health literacy.6  The World Health Organization (WHO) explains 

that, “Health literacy means more than being able to read pamphlets and successfully make 

appointments. By improving people's access to health information and their capacity to use 

it effectively, health literacy is critical to empowerment.”7 Studies reveal that mothers’ low 

health literacy is associated with unexpected or unintended safety issues of the children and 

their development.6 8 9 Following this notion, Renkert and Nutbeam posit that an exemplary 

degree of health literacy is when an individual has the ability to access health information, 

determine its validity, use it to have more autonomy in health determinants and make 

informed choices regarding health.10 

The WHO has identified health literacy as a major driving factor in achieving 

Sustainable Development Goal (SDG) number three related to wellbeing and promoting 

other SDGs like Goals 9 and 5 which emphasize innovation and gender equity.11 

Furthermore, increased health literacy and its relationship with early breastfeeding and 

higher contraceptive utilization has resulted in a positive association with under five child 
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mortality (U5CM). In Kenya, these elements together have reduced U5CM by a third from 

1993 to 2014.2 While Kenya did not meet their Millennium Development Goal for 

U5CM, focusing on these key areas in relation to health literacy has had major impacts on 

maternal health and child survival. Novel programs and innovations targeting maternal and 

child health have evolved with an mHealth focus, leading us to pose the question, “Could 

Kenya target maternal health literacy through an mHealth intervention?”  

1.5 Background on Internet Usage in Kenya 

The Information Communication Technologies (ICT) Gaps Study shows that there 

were 29,672,419 internet users in 2015.12 This translates to about 65% of Kenya’s 

population during that year. Jumia’s Kenya Mobile White Paper follows up this claim with 

a reported 86% internet penetration just two years later.13 This indicates rapid growth for 

Information and Communication Technologies (ICT). Kenya as the seventh most 

populated country in Africa, is also one of the leaders in internet connectivity. According to 

the paper, 75% of internet users aged 16-35 years old, access the internet through their 

mobile phones.13 Trends in internet connectivity through mobile can partly be attributed to 

globalization from China’s Belt and Road Initiative. Chiefly through broader Asia’s 

competitive mobile phone prices. Additionally, product and market restructuring towards 

an African user has furthered this shift.13 As a result, smart phone sales have been rising 

significantly. From 2016 to 2017 smart phone sales increased by 70% in Kenya.13  

Additionally, affordable phones such as TECNO N2 (which only have 8 GB of 

internal memory) account for 87.6% of Kenya’s global market share.14 Kenyans are more 
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likely to have phones with limited storage space. However, Nendo, a consultancy and 

digital research firm, has shown that in 2018 Facebook and Facebook Messenger were 

some of the most downloaded apps in Kenya.15 Presumably, placing a health intervention 

within Facebook Messenger could make the intervention more accessible especially to 

individuals using phones with limited storage space and who have Facebook downloaded.   

1.6 Potential Solutions for a Digital Generation  

Previously, we outlined current issues with storage and downloading apps on 

common Kenyan devices.13 With Facebook and Facebook Messenger’s popularity, it 

creates a ripe environment for a health intervention that focuses on health literacy, 

pregnancy support, and heightened reach to Kenyan women at reproductive age. In 2017, 

86% percent of Kenyans were connected to the internet and internet access is predicted to 

grow.13 This creates a stronger case for an online and Facebook app-based intervention for 

pregnant women in Kenya. As mentioned previously, U5CM, MMR, PNFP, exclusive 

breastfeeding and timely ANC are obstacles in Kenya. Health literacy can potentially 

impact all of these categories and SDGs.  

1.6.1 Chatbot as a Facebook Application  

The internet offers novel ways in which health messaging and pregnancy support 

can be delivered such as through social media channels. Based upon the current 

environment in Kenya surrounding reproductive, maternal, neonatal, child, adolescent 

health (RMNCAH), overall internet accessibility and Facebook utilization, we chose to test 

a pregnancy support chatbot as a Facebook application. A chatbot is a computer program 
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that simulates a human conversation either through text or voice output.16 In this way, 

health literacy could be addressed through pre-programmed, educational, and 

conversational dialog. As explained below, with the use of a chatbot there is not only 

potential for increased health literacy, but also extended capability and potential for 

artificial intelligence. 

Chatbots function on the premise of artificial intelligence. According to John 

McCarthy, artificial intelligence is "the science and engineering of making intelligent 

machines.”17 To extrapolate on this, the engineering of intelligent machines relies on 

human input. After this input is received, the intelligent agent should be capable of 

processing environment and taking steps that increase the chances of relaying intelligent 

output – similar to what a human would provide.17 One of the unique benefits of using a 

chatbot is avoiding human judgement.18 According to Crutzen, chatbots were believed to be 

quicker and more anonymous than phone, text lines and search engines by its users.18 

When considering the adaptation or creation of any innovation in a new setting, it is 

important to note that uptake is largely driven by users. Thus, empathy towards the user is 

needed. Human Centered Design (HCD) is a type of design science that works to create a 

sense of understanding and compassion towards the beneficiary of a system or product.19 

HCD can enhance the likelihood of an innovation’s success by taking a person-centric and 

empathetic approach to development. This approach is participatory and iterative in 

nature.19 Diffusion of innovation theory is an approach that uses principles to understand 

context and increase likelihood of product adoption.20 HCD coupled with Diffusion of 

Innovation (DI) theory could be used to enhance acceptability and increase adoption whilst 
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determining the feasibility of a chatbot for pregnancy support. Therefore, leveraging the 

normality of Facebook’s platform while fostering HCD concepts to suit the needs and 

culture of the Kenyan woman could increase the chances of successful intervention 

adoption. This marries well with Diffusion of Innovation Theory. According to Rogers, we 

should not ask a user to change for a product, but rather shape the product to the user.20 

He found that product adoption is associated with characteristics such as: relative 

advantage, compatibility, complexity, trialability and observability. By understanding your 

population in regards to these attributes, your product, if shaped by the user, should yield 

higher adoption rates.20  

1.7 Study Objectives and Aims 

There remains a clear association between low ANC clinic attendance and high 

maternal deaths.4 PNFP, exclusive breastfeeding and quality care greatly influence maternal 

and child health outcomes. Increased health literacy impacts all of these factors and has 

been well documented in the literature and can provide solutions to women and families in 

Kenya.9,10,11 Accordingly, testing the feasibility of an online Facebook application that can 

provide free quality health messages is meaningful. However, before testing such an 

innovation, a clear understanding of the population, focusing on empathy and 

understanding is crucial. To better understand our population and create a Human-

centered-innovation, we have the following research aims. 
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1.7.1 Aims Description 

The first aim relates to Phase 1 which aims to assess pregnant Kenyans’ health 

information seeking behaviors and information preferences to inform a chatbot for 

pregnancy support. This is in accordance with HCD Phase 1 “Inspiration” which works to 

better understand perceptions and in this case, perceptions of health information delivered 

through a chatbot pregnancy support app. We also seek to better understand trust and 

utilization surrounding current sources of information. This aim serves to better inform the 

design of a chatbot and maintain a human-centered focus that is reflective of the Kenyan 

woman.   

The second aim is to determine the feasibility and acceptability of a chatbot for 

pregnancy support in Kenya. This aim takes into account the experience, adoption of the 

chatbot for pregnancy support and feasibility of creating the app. These aims map onto 

Phase 2, which mirrors HCD Phase 2 called “Ideation” which undertakes the creation of 

the application and Phase 3 which tests for overall experience and engagement. Phase 3 

further maps onto HCD Phase 3 called “Implementation”, which is when you test your 

prototypes developed from Phase 1 and 2. 

1.7.2 Significance 

These aims are especially important since chatbot interventions for pregnancy 

support within a social media platform are uncharted in Kenya. To our knowledge, this is 

the first intervention of its kind in this setting. There is potential for chatbot interventions 

within social media platforms. For example, scaling within Facebook will lead to a larger 
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and easily accessible population. Using open-sourced platforms could ease pain points such 

as high costs for application development. Further research is needed to understand if 

social media chatbot applications for pregnancy support are feasible in settings like Kenya.  

Additionally, in an age where artificial intelligence is rapidly increasing in the global 

north, adequate representation is lacking in the global south. Researchers are increasingly 

concerned that AI could be shaped by racist or biased data.21 This human effect and fallacy 

of data prescribed by researchers and a wide history of injustices and biased data could 

disadvantage minorities and individuals in developing contexts. Shaping AI and other 

technology in country-specific contexts is paramount. Since inputs determine outputs in AI, 

it could be detrimental to apply western norms or data in low-resource settings. These data 

sets or inputs can reflect bias, racism and sexism while further reproducing these effects 

through AI agents.22 According to Chatham House, “Human intervention is necessary to 

adjudicate the bias in the programmer, the context and the language itself.”22 They further 

discuss how Socratic methods of asking individuals questions that demand critical thinking 

and ideation will help remedy issues with bias.22  

Current issues existing in Kenya encircle the need to increase health literacy and to 

research innovative means of improving outcomes such as: PNFP uptake, ANC clinic 

attendance and exclusive breastfeeding. By using Socratic methods such as Human-

Centered Design, Diffusion of Innovation Theory, interviews and focus group discussions, 

we aim to answer questions regarding health information seeking behaviors and 

preferences towards a chatbot. In return, this foundation will help determine feasibility 

towards a Facebook pregnancy support application in Kenya. 
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1.7.3 Partnership with Jacaranda Maternity 

For this research and thesis, we partnered with Jacaranda Maternity. Jacaranda 

Maternity Hospital is a private hospital located in Kahawa West, Kenya. Jacaranda 

Maternity provides affordable and high-quality maternity care at a fifth of the cost of other 

private maternity hospitals.23 Jacaranda Maternity is situated in peri-urban settings and 

brings person-centered care to Kenyan women. Additionally, Jacaranda’s founder is Duke 

faculty and an adjunct professor which made them a natural fit for the guidance and 

partnership of this work.  



 

10 

 

2.0 Methods 

2.1 Overview  

The feasibility testing, development of the Facebook chatbot and pilot intervention 

progressed in three phases as seen in Figure 1. Phase I collected attitudes and preferences 

towards a chatbot through human-centered design principles. To study health information 

seeking behaviors and information preferences to inform a chatbot for pregnancy support 

in Phase 1, we hosted two focus groups. In Phase 2, the chatbot was developed in relation 

to feedback received in Phase 1. After adapting the chatbot to reflect Phase 1 user 

needs/wants, the chatbot was tested in Phase 3. Phase 3 focused on the participant’s 

experience. Phase 3 included a separate sample and a pilot trial of the Facebook 

Application for pregnancy support. Phase 3 had a total of 22 participants. This mixed-

methods study collected data through focus group discussions (FGDs), in depth interviews 

(IDIs) and a structured survey. All study procedures were approved by the institutional 

review boards of AMREF Health Africa and Duke University’s Campus IRB (P453/2018 

& 2018-0442). The study was conducted in partnership with Jacaranda Health and 

Maternity Hospital and the Duke Global Health Institute (DGHI). 
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                          Figure 1. Study Design 

2.2 Study Setting 

2.2.1 Phase 1 

Study procedures for Phase I were conducted at an off-site venue in Kahawa West 

called Greenvale. This location was chosen due to the close proximity to the city of Nairobi 

and Jacaranda Maternity hospital.  Focus group discussions were held at this venue. 

Individuals who participated in the study were within close proximity to Greenvale, which is 

located in between both Nairobi and Kiambu. This was necessary as Phase I required in-

person focus group discussion and interaction with paper -prototypes. 

2.2.2 Phase 2 

Study procedures for Phase 2 were conducted in Kahawa West during the summer 

of 2018. The creation of the chatbot and its integration with Facebook was completed by 
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me as a master’s student with no computer programming background. Additionally, it was 

developed entirely online.  

2.2.3 Phase 3 

Study procedures for Phase 3 were conducted online within Facebook’s social 

media platform, over the phone, and at an off-site venue in Kahawa West called 

Greenvale. Participants interacted with the Facebook application online, interviews were 

held over the phone and focus group discussions were held at Greenvale in Kahawa West.  

2.3  Phase 1: Design of Intervention  

2.3.1 Phase 1 Sample Eligibility and Recruitment 

Participants were eligible for Phase 1 if they were:  
 Over 18 years old 
 Pregnant 
 Residing in Kenya 
 Had access to Facebook 

 
 Phase I Design started with the creation of a Facebook page called “Mamma 

Support Kenya” for pregnant women in Kenya. The page included information about 

pregnancy and served as a means for communication to recruit women into the study. A 

convenience sample was collected due to resource constraints and the desire to see how the 

app would work outside of a study. Recruitment took the form of a digital flyer that was 

posted to the wall of the aforementioned page and Jacaranda’s Maternity page. This post 

was “boosted” to reach more people through both Facebook pages’ newsfeed. Additional 

means of recruitment included paper flyers in Jacaranda Maternity Hospital, which 

reached pregnant women attending clinic between July 6 and 20, 2018.  If participants were 
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interested in participating, they would call or text the number on the flyer. Screening for 

eligibility was done over the phone.   

2.3.2 Phase 1 Procedures 

Two FGDs were conducted aiming for saturation at approximately 15 participants. 

Focus group participants met at the Greenvale venue. Two local research assistants 

moderated the discussions: one research assistant took detailed notes while the other 

guided the group discussion. Both research assistants were trained on the FGD guide, 

which was piloted prior to the scheduled FGD. Meetings after FGDs were held to review 

the sessions and discuss areas for improvement. Focus groups were performed in a mixture 

of Swahili and English to best suit the needs of participants since most of our participants 

would switch languages during discussions.  The focus groups had a proposed time limit of 

1.5 hours each. Participants received 500 Kenyan shillings (USD $5.00) as a token of 

appreciation for their travel. Tea and snacks were provided during the FGDs. The FGDs 

were audio recorded to facilitate transcription.  Written informed consent was obtained 

prior to starting FGDs.   

Prior to the discussion, short demographic surveys were completed by participants 

that included questions about: age, county of residence, number of pregnancies, and how a 

participant learned about the study (see: Appendix A.).  The FGD guide included ten 

open-ended questions, followed by specific probes (see: Appendix A). Broad areas of 

inquiry for these guides are outlined in Figure 2. This guide was formulated on the premise 

of innovation diffusion theory and qualities that increase adoption such as trust, 

preferences and current behavioral habits.   
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         Figure 2. Phase 1. FGD Areas of Inquiry 

Additionally, the focus group included three activities. The first activity presented to 

participants was a series of prototypes that represented different conversational flows the 

application could have. These conversational flows included: unstructured flows (ones 

where natural language processing would be well suited), structured flows (where the use of 

buttons would be well suited), and reminder flows (limited conversational flow whose main 

purpose is to remind the user of something on a particular day or time). Participants were 

asked for their preferences towards these prototypes.  

The second activity was a discussion over participant preferences using a series of 

prototypes, including a representation of the Facebook application using empathetic 

language and non-empathetic language. Empathetic language included the use of emojis 

and more informal statements before educational information was delivered. Examples of 

this include statements like: “I’m sorry you’re not feeling well mama…”. Non-empathetic 

Broad Areas of FGD Inquiry 

 Actions taken when individual has pregnancy health related 
question 

 Perceived trust in method(s) used 
 Thoughts and expectations of chatbot for health questions 
 Anonymity and disclosure to computer versus human 
 Engagement criteria for chatbot 
 Attitudes towards chatbot within Facebook 
 What types of information desired from chatbot 
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language delivered health information through more formal statements and without emojis. 

Participants were asked for their preferences towards these linguistic prototypes. 

The third activity was discussion about a series of pictures: a human, robot, nurse, 

and a more ambiguous caricature that is neither human nor robot. These pictures 

represented what the icon of the application could look like. Participants were also asked 

to draw how they would want the icon to look visually. Participants were asked for their 

preferences towards the picture icons and to explain their drawings.  

2.3.3 Analysis  

Transcription and translation were conducted locally by a third party. Transcription 

and translation from Swahili to English were done simultaneously. Themes organically 

emerged from the data. As themes emerged, codes were applied as summary markers and 

used for identification. Memo writing was used to further define codes and foster diligence. 

The code book was structured in relation to health seeking behaviors and intentions to 

better understand attitudes and potential for chatbot solutions as per our aims. This 

structure allows a clear rendition of participant attitudes and behaviors in addressing social 

innovation diffusion theory and how to best innovate while encouraging adoption.  An 

intercoder agreement analysis (or process) was used to further refine the codebook and 

check for accuracy.  Implicit and explicit notions were described in this way through the 

data and themes. The code book was further used to maintain rigor between coders by 

cross-checking definitions and applied markers. Furthermore, memo writing was used to 

explore themes, their raw data codes, and subsequent relationships. Additionally, data 
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display matrices were created to inform coding relationships to research objectives that 

relate to health information seeking and attitudes. Quotes that represent key ideas through 

the data were pulled to explain the narrative of attitudes towards a pregnancy support 

chatbot in Facebook’s social media platform. Data were analyzed using thematic analysis, 

assisted by the qualitative software program Nvivo 12. An average inter-coder agreement of 

96% was obtained with all codes scoring over 84% agreement. The coder is a colleague in 

the Master of Science in Global Health cohort at Duke. Coding was done as part of a 

qualitative analysis class exercise. An average Kappa score above .62 was reached before 

continuing with analysis.   

2.4 Phase 2 Creating the Chatbot  

The application’s design relied on DI and HCD. Through this lens, the chatbot was 

developed with participant feedback. Qualitative data drove change and adaptations to the 

application. This rapid feedback loop was intentional as to better develop an innovation 

that would empathize and eventually lead to adoption by users. 

2.4.1 Overview of Textit.in 

Textit.in is the open sourced platform that was used for this pilot intervention. 

Textit.in allows users to program visually through decision trees and logic flows. As an 

open source platform, the code is available for others to use for free. This is an advantage, 

because code can be redistributed and adapted freely, in order to have larger impact.  

2.4.2 Construction of the Chatbot 

Building the chatbot in Textit.in was a role I carried out as a Master of Science in 

Global Health student. The complete chatbot with content and Facebook and Zapier 
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integration took approximately 45 hours over 2 months. Utilization of logic flows and 

Textit’s visual components aided in this process. Minimal coding was required to make this 

chatbot. Integration with other platforms such as Zapier (a software that will intelligently 

and automatically store data in sheets) and Facebook Messenger were required. The 

successful integration of Textit.in with Facebook and Zapier was carried out through 

researching Textit.in user blogs and contacting Textit.in directly. Additional support was 

needed from Facebook in the application process. Help was requested from Facebook by 

commenting on group pages such as Facebook for Developers Community. Questions 

were answered by Facebook employees through comments on their page.  

The preliminary results from Phase 1 led to the decision to use the Facebook 

platform. The messaging content came from Baby Center and was adapted to the Kenyan 

woman. This was in regards to local comparisons within the appropriate cultural context. 

An example includes, relating the baby’s size to local foods. The preliminary results from 

Phase 1 led to the development of content in topic areas identified as important by 

participants.   

2.4.3 Purchasing Messages through Textit.in  

Textit.in provides the first 1,000 messages for free. We purchased 2,500 additional 

messages at 1.6 cent each. A total of USD $40.00 was spent on 4 weeks of messaging. 

There were no additional costs of using Facebook as the host for the application.    

2.5 Phase 3 Pilot Intervention 

2.5.1 Phase 3 Sample Eligibility and Recruitment 

Participants were eligible for the pilot intervention if they were 
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 Over 18 years old,  
 Resided in Kenya,  
 Had access to Facebook and Facebook Messenger,  
 Were pregnant with a due date after August 27 and did not 

participate in Phase 1 of the study.  
 

Due dates after August 27th were required so that participants would not give birth 

during the intervention. All recruitment procedures were conducted online through public 

flyers on the Mamma Support Facebook page. These public flyers were “boosted” through 

Facebook’s platform to attract more participants. “Boosting” a Facebook post allows the 

owner of a page to create an ad from their Facebook post. Individuals who were interested 

in participating clicked a link embedded on the Facebook flyer that routed them to 

eligibility screening. Upon completion, individuals are alerted if they are eligible and told 

someone from Jacaranda would reach out to them via phone.  A proposed sample of 30 

participants was needed to assess the usability and feasibility of the application. Sample size 

was decided based on intent to reach qualitative saturation and the sample management 

capacity by the research team. Qualitative saturation by sample size is not a one size fits all 

as mentioned by Fusch and varies.24 We decided the maximum participants should be 30 

based on available resources, IRB and safety. Given that research assistants were tasked 

with checking the chatbot on a daily basis and responding to unanswered questions, a 

sample size of 30 made this action more manageable and ensured participants were not left 

without answers. Convenience sampling was used through Facebook to understand 

adoption trends of the application, as it mirrors how the adoption would occur outside of a 

study setting.  
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2.5.2 Phase 3 Procedures 

Participants were screened for eligibility and written informed consent was obtained 

online. Participant access to the Facebook application was provided through a Facebook 

for Developers Account. This account allowed participants to access the Mamma Support 

Kenya Facebook application as a tester. After participants became testers of the 

application, they were also put into Facebook chatgroups based on gestational stage. 

Participants were sent two reminder messages every week and were able to ask questions in 

both the group chat and the application. Participants were also able to explore structured 

conversational flows through proposed popular topics. App functions are depicted in 

Figure 3. After participants interacted with the application and group chat for 4 weeks, they 

were sent an online structured survey (see: Appendix A) that included questions regarding 

previous and current ANC care, skilled care, internet access points, current online uses and 

demographic information. Most of these questions have come from the DHS Women’s 

Health survey and questions regarding internet access and mobile phone usage were 

added. Additionally, participants were called and invited to take part in a FGD or phone 

interview. Participants had a choice of either a FGD or an interview to accommodate those 

living in areas further away or those with less access or time to commute. FGDs and phone 

interviews followed the same interview guide and had similar probes. Short demographic 

surveys were completed for participants in both interviews and FGDs. These surveys 

collected data on county of residence, number of pregnancies, age, and education level.  
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                                       Figure 3. Application Functions for Participants 

The FGD utilized a semi-structured 22 question guide that asked open-ended 

questions with probes (see: Appendix A). The purpose of this guide was to determine user 

experience and attitudes based on the 4-week intervention with the application. In-depth 

interviews were performed using the same guide. Questions centered around participant’s 

experience with the chatbot. Including, strengths and weaknesses of the chatbot, when/how 

it was used, if it was trusted, if anything was learned and if so, what was done with that 

information. We also asked questions about anonymity and how to improve the chatbot. 
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The FGD was hosted by two research assistants in Greenvale. Both research 

assistants piloted the guides prior to the FGD. The FGD was conducted in Swahili and 

English to accommodate participants. Informed consent was obtained online prior to the 

FGD. The FGD was audio-recorded to aid in transcription. The FGD lasted a little over 

1.5 hours.   

All participants received 500 Kenyan Shillings (USD $5.00) as a token-of-

appreciation for their travel. Tea and snacks were also served during the FGD. IDIs were 

conducted by one research assistant. Pilot testing of the guide was conducted prior to IDIs. 

The IDIs were conducted in both Swahili and English, depending on participant 

preference. Informed consent was obtained online prior to the IDI. Consent forms were 

written in plain language and were concise. Participants also had to provide a finger-tip 

signature with date at the end of the consent. IDIs were audio-recorded for ease of 

transcription. The IDIs were conducted over the phone and lasted 10-20 minutes each. 

Phone interviews were used to ensure all participants had a chance to voice their 

experience regardless of location within Kenya or other barriers.  IDI participants received 

50 Kenyan shillings of airtime as a token-of-appreciation. 

We further hypothesized that HCD coupled with Roger’s innovation diffusion 

theory and its 5 main domains can be used to increase adoption. These 5 domains: 

Relative Advantage, Compatibility, Complexity, Trialability and Observability were used to 

determine adoption and feasibility.32 Briefly, relative advantage means the user sees the 

innovation as a better replacement to what they are currently using.32 Compatibility means, 

how well does the innovation fit user needs. 32 Complexity is how easily the innovation was 
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understood. 32 Then, triability begs the question of if it is easy for the participant to pilot the 

innovation before making a decision to commit. 32 Finally, observability relates to if the 

participant is receiving results. 

2.5.3 Analysis 

Analysis was performed for Phase 3 in the same manner as Phase 1. 10% of the 

data was assessed for inter-coder agreement. After at least 80% intercoder-agreement was 

reached, codes were applied to the remainder of the analysis. Data matrices were used to 

further explore experiences of participants with the chatbot and their recommendations for 

future interventions.
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3.0 Results 

Phase 1 reached a sample size of 15 while Phase 3 had 22 participants from which 

their interaction data was analyzed, 14 completed a survey, 4 participated in FGDs and 10 

in depth interviews as seen in Figure 4. 

 
                                      Figure 4. Sample Count by Phase 

3.1 Phase 1 Results 

Demographics from Phase 1 are provided in Table 1. Of the 15 participants, data 

are missing from 2. Data indicates the majority of participants come from Nairobi (Figure 

5), which is expected due to location of FGDs and relative size and population of Nairobi. 

One participant had never sought ANC and all reported having post-secondary education. 
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Table 1. Phase 1 Demographics 

 

* Missing demographic data from 2 participants 

 

                            Figure 5. Map of Phase 1. Participant Counties 
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Overall, assessment of attitudes towards a chatbot for pregnancy support were 

positive. Attitudes are complex and are shaped by multifaceted relationships.  

 

Ones that were studied include relationships with participants and: popular health 

information sources, trust in those resources and behaviors regarding health seeking.  

Housing the innovation in Facebook received mixed responses in regards to branding. 

Further data was collected from participants to inform the functions the application would 

possess. The final application allowed for three dialogue modalities and delivered 

information in a compassionate and informal manner. Additionally, an inclusive non-

human and non-robot icon was developed. Subsequently, the chatbot application was 

offered to participants in Facebook’s social media platform during Phase 3. Now we will 

explain these results and how we determined the above application features.  

3.1.1 Health Information Seeking Behaviors 

In Phase 1, health seeking behaviors, relevant to the application development, were 

discussed during FGDs. These discussions highlighted sources that are currently used for 

health information, including both online and offline sources. Other areas of discovery 

included perceived trust, cross-validation of sources, why participants seek health 

information online, and perceived anonymity.  

3.1.1.1 Sources of Information and Perceived Trust 

The underlying goal of collecting insights as to what resources participants use when 

they have a health question relates to the acceptability of a chatbot for pregnancy support. 

Understanding current practices for seeking health information will inform acceptance of a 
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chatbot. Diffusion of Innovation Theory, rather than focusing on convincing an individual 

to change, hones in on the reinvention of products to better suit individual needs.20 For 

example, instead of creating an application that you think would be helpful and requiring 

the individual to adapt to it, you are drawing upon empathy for the user and applying 

human centered processes to cater to the user’s needs and wants. 



 

 

   Figure 6. Health Resource Popularity 

 

Health Resource Popularity 
(1-3) 

 

Benefits of Health Resource Challenges of Health 
Resource 

Researcher Explanation 

 
 

Google 

 
 

3 

 
Accessibility 
Easy to Use 
Trust 
Valid Information 
 

 
Invalid information 
Trust 

Behavior is normalized via ease of use and pos. 
experiences. Invalid information was also 
experienced. Researcher’s ability to discern 
trustworthy sources also shaped experience.  

 
 

Social Media 
Chat Groups 

 
 

2 

 
Community 
Valid Information 
Entertaining 
 

 
Invalid information 
Unreliable 

Social media chatgroups can form community and 
peak interests in health. They can also spread 
misinformation quickly if not moderated routinely.  

 
 

Applications 

 
 

2 

 
Accessibility 
Valid Information  
Trust 

 
Not as easy to use 
 

Baby Center and other Global North applications 
have been described as great resources. However, 
they are harder to use due to cultural contexts of 
the app.  

 
 

Family and 
Friends 
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Trust 
Experienced in Pregnancy 

 
Invalid information 
Trust 

Friends and family were common resources and 
were trusted most of the time. Their views were 
valued more if experienced in pregnancy. 
Misinformation via word-of-mouth was noted. 

 
 

Providers 
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Reliable  
Valid Information 

 
Invalid information 
Limited information 
Poor quality 
 

Positive experiences shape views of reliability and 
validity. Negative provider experiences ranged 
from being rude, lacking correct information, or 
having limited information.  

 
Books 

 
1 

 
Valid Information 
Accessibility 

 
Limited information 
Information is too 
general 

Printed flyers are utilized. Some felt they didn’t 
focus on individual experience and differences 
between pregnancy stories.  
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* 3 as most popular, 1 as least popular 
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Figure 6 represents reported resources used for health information and their 

popularity amongst participants. Resources mentioned by participants included Google, 

social media, friends, family, applications, healthcare providers and books. When asked 

for order in which resources were used, Google was often the first approached by 

participants, as noted in these quotes: 

“I tend to agree with her, the first thing you do is panic and then you Google and if it’s 

serious you will see your doctor.” 

“[I use a] Facebook support group, there is one specific for pregnancy and nursing mums, 

and mostly Google. I use Google a lot and anyone who has the experience.” 

(Design FGD Participant) 

One participant provided a personal story of when she had a health question and 

the decision-making process she used:  

“…last week, my baby was not kicking for 24 hours, so of course I told my husband, that 

was the first person I told, and he started getting worried. I was trying to play around with 

my belly to make the baby move but it was not responding at all. I pressed so hard until I 

felt the pain in my womb, but the baby was not responding. And I Googled, it was in the 

evening and I was to come to the hospital… but you know it had been almost 24 hours, and 

you know there are times that you don’t feel any fetal movements at all but it has been 

long, and it was at night and I was planning to come to the hospital the next day. When I 

was Googling I saw somewhere… okay it’s not a Kenyan platform it’s called Baby Center or 

something and those people were explaining what their gynecologists had been advising 

them. And when it happens sometimes you take something sweet either juice or soda 

preferably cold and then you lie on one side and that is what I did and after like 20 minutes 
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my baby kicked. I had still planned to come because it was not as aggressive as he normally 

kicks, but by morning his regular kicking had resumed and so I didn’t even come to the 

hospital. And then I asked again in that platform, the WhatsApp platform and it was fine.”    

(Design FGD Participant, Group 2) 

From our findings, it is clear that Googling a health concern during pregnancy is 

common practice, and as such, is frequent amongst the sample. Despite the common use 

of Google, it has presented problems to participants. Participant insights regarding issues 

with Google were noted as follows: 

“Also, for Google you would rather look for a site you can trust. Like she said (name) she 

researches the person who posted the information [to see] if they are doctors or medical 

practitioners and if they are trusted in their field. So that you just don’t Google something, 

and you end up getting all confused simply because you trusted a wrong source. These days 

people can post anything, it is open to anyone and you can open a website and post 

anything and you might think you are helping someone while in real sense you are not 

helping them.” 

(Design FGD Participant, Group II) 
 

Participants explained issues with websites Google provides and they described 

criteria for quality information, such as being physician approved. Some participants 

acknowledged barriers to information in this regard. Participants explained that anyone can 

spread misleading information. Trust in health resources was explored through the 

question, “Do you trust the resources you currently use when you have a question about 

your pregnancy?” Most participants felt that they could trust Google despite the obstacles 

presented.  
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M: Did you trust Google? 

R7: I trusted it all the way; I didn’t even ask my mum for any information.  I was able to 
use Google and check for the baby’s position and then established that I was safe, and my 
pregnancy was not breach. 

 
R:2 What is epidural? 

 
R7: It is an injection given to reduce pain during labor and you don’t experience the 
contractions. So I trust everything on Google, 100%. 

 
R:3 I also trust Google. I experienced it last week, it helps. 

(Design FGD Participant, Group II) 
 

Participant claims of trust were mixed towards other resources. Word-of-mouth was 

described as a less trustworthy source. Word-of-mouth was described as information 

coming from healthcare providers and from social media forums.  

“So I wouldn’t trust everything about word of mouth mostly, but personally, I trust Google 

and social platforms and they have helped me a lot.” 

(Design FGD Participant, Group I) 
 

Participants explained methods used before downloading and trusting applications. 

Such methods include checking reviews and researching the creators of applications, again 

looking for physician approval.  

3.1.1.2 Cross-Validation of Resources 

While participants explained the process for validating applications through their 

own research or Google queries, they also described validation practices for almost every 

other source of health information received. The woman below described how she uses 

multiple resources to answer her health questions.   
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“The information that I get from people I always take it with a pinch of salt because you 

know most people will speak according to their own experience. That is why I will always 

go a step further and go online to check what they are saying and what is happening to see 

if it matches.” 

(Design FGD Participant, Group 11) 
 

While cross-checking sources to see if they concur is widely practiced, one 

participant described a distrust for almost every source and cross-validates resources, 

including physicians, with how she feels.  

“Nothing is 100% and whatever your friends tell you or wherever you go, even the doctor 

sometimes tells you that it could be this or it could be that, and nothing is really 100%. So I 

believe how I feel and if it persists I will go get tested. If that test concurs with how am 

feeling I will believe that.” 

(Design FGD Participant, Group I) 
 

Most participants explained that the information they used needed to be validated. 

This was done through a process of weighing other resources and their agreement with one 

another. One woman described how she collected and compared information: 

“R2: If I go to sites or forums and I have a number of people saying the same thing, then I 

will not really trust 100% but I will weigh it heavy.” 

(Design FGD Participant, Group II) 
 
3.1.1.3 Anonymity 

The literature suggests that chatbots are often preferred for their anonymity, 

compared with other informational sources like text or phone.25 Ideas of anonymity and its 

value were present among participants. The overarching themes center on perceptions of 
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the chatbot as a more private channel or means of communication about sensitive 

information. One participant explained how a chatbot would make her free to ask sensitive 

questions:  

“I think you are free to ask any question [to the chatbot] and you don’t have to fear, like 

perhaps there are things you might shy off to ask from a normal human being, but for a 

robot you can ask anything even sexual without any fear.” 

(Design FGD Participant, Group II) 

3.1.1.4 Negative Provider Experience (NPE) 

While we did not ask specific questions about negative provider experiences 

(NPE), participants organically shared their encounters with healthcare providers. These 

responses came when participants were asked why certain resources were used. In the 

FGDs, many women described unfulfilling provider experiences that they explained as 

shaping their health information seeking behaviors. For instance, a participant explained 

why she and others prefer internet resources to the information they receive at the clinic. 

“R2: …I think that is why as mum we go to Google, because you are not given that 

information you thought you would be given [at the clinic]. So, it’s better you go Google 

and search through your apps and maybe get an answer. Maybe when scrolling through you 

see someone else asked a question and you want to know about it.” 

(Design FGD Participant, Group II) 

Participants shared stories of poor-quality treatment. These stories included 

circumstances such as unintended pregnancies and feelings of suicide after encountering a 

nurse who provided an unfulfilling experience. Below is one participant’s account of 

provider experiences 
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“I went there, and I found another nurse… sorry to say but she was an old nurse and she 

was like, ‘you don’t know about family planning? Why didn’t you protect yourself and now 

you are pregnant again?’ And I sat there feeling bad because I expect the hospitals to give 

me hope. If you are sick, hope can heal you, and I had to go to a gynecologist, another old 

man, and he was like, ‘don’t you know about family planning? There are natural ways, why 

did you get pregnant…’” 

(Design FGD Participant, Group II) 
 

One woman explained how she felt after not feeling supported by her provider 

when she unintentionally became pregnant soon after giving birth. The participant alluded 

to feelings of depression and suicide. The context of her quote comes after she explained 

how a nurse shamed her for becoming pregnant.  

“There is nothing I fear like an “accidental pregnancy” I was there, it was horrible, and I 

was stressed for nine good months. You want to sleep and not wake up and I used to cover 

myself with a blanket. I didn’t want any noise, no stress, I wanted to be in my own world 

and I heard a young baby.” 

(Design FGD Participant, Group II) 
 

Participants further explained their desires for anonymity, due to unfulfilling 

interactions with nurses. One woman explains  

“There was an occasion that I asked a nurse a sexual question and I made her very 

uncomfortable until I had to take back my question. And so she was very uncomfortable 

and she was unable to respond to me. So maybe on a few things it [the chatbot] will come 

in very handy…” 

(Design FGD Participant, Group I) 
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NPEs were predominant amongst most of the sample. Some individuals use these 

experiences to explain their online health seeking behaviors and their curiosity towards the 

chatbot. Interestingly, this curiosity involves the chatbot’s capability to provide emotional 

support and care where nurses have failed them. One woman inquired about the chatbot 

application and if it will have a high emotional quotient, unlike the nurses she has 

experienced. 

“I think what we are all crying about is will the chatbot handle the emotional side, because 

everyone is speaking about their experiences with the nurses, so we are wondering will that 

chatbot be catering to that side? Imagine asking a question when you are in her situation at 

that time, you are pregnant and you’re asking what should I do? Will you feel that your 

emotional part has been addressed?” 

(Design FGD Participant, Group II) 

3.1.2 Acceptability of a Chatbot for Pregnancy Support  

Chiefly, participants relayed positive feelings and acceptance towards a chatbot for 

pregnancy support. The chatbot was described to participants as a small robot that was fed 

with information by a doctor that would automate responses. Additionally, they were told it 

could converse in an online chat similar to how a human would. Some examples of 

common chatbots participants encounter were provided like Safaricom and Jumia (a 

mobile phone carrier and online marketplace). Participants were asked if they understood 

what a chatbot was and what their feelings were towards using a chatbot application for 

pregnancy support and health information seeking. One participant responds positively 

despite her identified challenges with technology.  
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“It is a digital generation right now, so it’s really not a bad idea. Though the way I 

understand, and I’m not too good at technology, but with this thing, information is being 

fed so your question might not be really exact like the answer you are getting. So it’s not the 

same as one-on-one with the doctor, but it’s not a bad thing.” 

(Design FGD Participant, Group I) 

In terms of anticipated accuracy, participants explained, “I think that it’s not 100% 

but could be 90% accurate”. Similar responses were noted throughout the FGDs. 

Participants agreed that the chatbot would provide quality information, but that it may not 

be as individualized as seeing a doctor. Other participants explained the benefits of the 

chatbot such as anonymity and freedom to ask sensitive questions. Others identified quick 

responses to questions as a desire and reference this need with the anxieties of pregnancy. 

For example, one participant claimed, 

“I think chatting with a robot, the response time is a plus. I would rather have a place that if 

I ask a question, I won’t have to wait for that person to try thinking of what the answer is. 

That quick response is helpful at times. Because at times when you’re in panic mode, you 

really want a quick response, because time is of the essence.” 

(Design FGD Participant, Group II) 
 

While the majority of the responses are positive, participants still had their 

reservations. Reservations include not wanting the chatbot to be the only source that 

patients use and adapting the service to be culturally appropriate, as this woman explained: 

“I also think that you should contextualize it to the Kenyan population because some of 

those apps you read, and you are like… now this one really looks foreign. Because 



 

36 

probably those are foreign health systems [in the app] so our systems here and probably 

what you see somewhere else are different…” 

(Design FGD Participant, Group II) 
 

Additional elements of acceptability were explored such as perceived trust towards 

a chatbot for pregnancy support. Participants provide criteria for trusting the chatbot such 

as professionally backed and updated information, as this woman explained:  

“Just as we have explained, if you put it together with professionals, and they try to put in 

more info, and as long as it will be updated information, I will trust it [the chatbot]. I will 

still have that temptation of going to the hospital but being that it’s the first place I would 

check [the chatbot], I will trust the info that comes because at least I know the people who 

put it together are professionals.” 

(Design FGD Participant, Group II) 
 
3.1.3 Preferences for Chatbot 

Chatbot preferences towards three features were tested during discussions around 

specific prototypes. These features included user preference in: conversational flow, voice 

and icons for the application. Findings from the prototype activities including 

conversational flow patterns were mixed, while voice and icon preferences favored empathy 

and inclusivity.  

3.1.3.1 Conversational Flow 

The majority of participants favored prototypes A and C. Prototype A 

demonstrated a structured conversational flow based on trimester with prompts for 

conversation and buttons for response. Prototype C included reminders that were specific 

to a woman’s gestational stage. Prototype B allowed participants to ask their own questions 
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and the chatbot could respond to these. Prototype B was not preferred due to the 

phenomenon of being a first-time mother. A large proportion of the sample identified as 

being a first-time mother, but not all. First time mothers identified challenges in finding 

questions to ask and preferred the prompts and buttons. 

“I am not recanting about A, but when I say A, I’m thinking as a first-time mum like when I 

was a first-time mum, I didn’t know what to do. What to Google and all. So, A is helpful 

for a first-time mum or if you don’t know what you are looking for. But also, you need C 

because it tells you what will happen once you get to that stage, so you get an idea of my 

progress at all weeks. Like week 13 and if you have any questions then you can key in that 

info as well. I think A am looking at it as a first-time mum, but I don’t want to keep asking 

question I would also like to be told. Tell me what is going on, this is what is supposed to 

be done and this is what you are experiencing. So, if there was a combination it would be 

great.” 

(Design FGD Participant, Group II) 

3.1.3.2 Voice Preference 

Prototypes A2 and B2 were used to discern preferences towards formal or informal 

health messages. Participants expressed a dislike towards more formal messages (A2) and 

preferred messages that used friendly, informal language, emojis and memes (B2). Many 

women commented on the comfort that the language B2 brought to them. Others went 

into detail of how the personal components such as being called by their name and seeing 

emojis would heighten engagement, as this woman explained: 

“Considering how this blessed journey [pregnancy] sometimes you wake up and feel like 

the whole is crumbling and you are wondering when will this baby come. I think the same 



 

38 

thing I had said earlier that is color and animations [are suggestions for the chatbot]. I think 

2B would look attractive to me. It’s like when you talk to someone and use more emojis, 

the conversation looks more fun than just words. As in, don’t be too serious at all times, be 

happy at times. So 2B I will be remembering maybe it’s a fun thing to have a pregnancy 

companion and it’s something I would want to keep following.” 

(Design FGD Participant, Group II) 
 

Some participants remarked that A2, the formal language that represented a 

doctor’s voice, felt commanding. Women didn’t want to feel like they were being forced to 

do something.  

3.1.3.3 Icon Preference  

Pictures of potential application icons were presented to participants (Figure 7). 

They included a picture of a mother, robot, nurse and something neither human, nurse or 

robot. Participants felt that the image of the nurse appeared authoritarian. The image of the 

mother was reported to look tired and outdated. Participants reported not being able to 

take the robot image seriously and did not want the icon to be robotic. For this reason, we 

did not include the robot icon in the second FGD. The image that was neither human nor 

robot was favored in both focus groups. Participants felt this was the best icon since it was 

inclusive. 
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Figure 7. Phase 1. Icon Prompts 

When participants were asked to draw what they wanted the icon to look like, many 

participants created icons that were inclusive of race and age. Some of these icons also 

represented something non-human and non-robot (                     Figure 8). 

 

 

 

                     Figure 8. Participant Drawing and Developed Icon 

3.2 Phase 2 Results 

After receiving feedback from FGDs, the chatbot was modified to reflect participant 

preferences. The chatbot was created to: speak empathetically using informal language and 
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emojis, use an inclusive icon and provide health information through: reminders (twice a 

week), structured conversational flows that utilize buttons (user determined frequency) and 

users were also able to type out their own free-flowing questions (user determined 

frequency). Prototypes used during FGD are depicted in Figure 9. The chatbot with all 

integrations took roughly 45 hours over a month and a half. I was able to create this app 

without any computer science background, which could indicate ease of use for NGO 

settings. As mentioned previously, the content was adapted from Baby Center to reflect our 

participant’s culture and desired topics. We also developed our own content with the help 

of a Jacaranda physician, before releasing the chatbot for participant testing, it was pilot 

tested by Kenyan staff, Jacaranda doctors and myself. After determining its validity, through 

pilot tests with local staff and doctors, it was released for Phase 3 testing. 
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      Figure 9. Conversation Prototype 

3.3 Phase 3 Experience 

The chatbot was developed to reflect participant feedback in Phase 1. After the 

chatbot was built and placed in Facebook as an application, 22 participants interacted with 

the chatbot and reported on their experience in either a FGD or phone interview. Table 2. 

shows demographic and post-intervention survey results. This sample has secondary or 

higher education levels and of those having previous pregnancies, all had a facility birth. 

54.5% of participants reported attending ANC in month 2. NPEs were experienced by 50% 

of the survey sample and of those who reported having a negative experience, 100% felt 

that their experience led to online health seeking behaviors. Facebook is used by this 

population more than once a week and primary internet usage is for social media.  Table 2. 

Phase 3 Survey Results 
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Part of group ** is indicated as * directly below 
NPE – Negative Provider Experience  
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3.3.1 User Statistics  

In addition to our qualitative data, it was important to map user interactions to 

determine acceptability and feasibility of a chatbot for pregnancy support. We defined a 

user interaction as a user-initiated contact with the chatbot or an input. Inputs include: 

questions asked, buttons pressed for more information and emojis sent by the participant. 

In addition to having buttons to press and the ability to ask questions, participants also 

received reminders twice a week. Receiving a reminder message does not count towards 

interaction. Additionally, we did not track read receipts of reminder messages. Interaction 

data were taken from a sample of 22 participants.  

According to user interaction data, the average per person user interactions with the 

chatbot was over 19 uses. The lowest number of interactions per person was 7 and the 

highest was 46. The majority of participants had over 15 interactions with the app as seen 

in Figure 10. 

 

                              Figure 10. App Engagement by Frequency 

Figure 11 shows participant interaction days and at what stage of their pregnancy 

they interacted. Note that exposure dates for participants begin at their first interaction 
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block. Over half of women enrolled were in their third trimester. Interestingly, women also 

interacted with the app during the post-natal period. This is despite the chatbot not having 

reminders or structured conversational flows during this period. While the trimester and 

number of times someone interacted with the chatbot is valuable information, the amount 

of separate interaction days is important to understanding engagement or simply if the user 

referenced the app throughout pregnancy. Figure 12 shows that 55% of participants 

interacted with the app 5 or more days during their exposure while only 18% had 1-2 days 

of interaction. 

 
  *First block in participant row indicates first exposure day 
  *Blocks indicate separate days of interaction, not total interaction count 
  *Not all participants were exposed in trimester 1 or 2 
 
    Figure 11. Engagement by Days in Trimester 
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Figure 12. Engagement by Days of Interaction 

As seen in Table 3, participants interacted with the app for as many as 13 days and 

as few as 1. The range of interactions per one day are from 0 – 21 and 7-46 over the user’s 

entire exposure. The average days between interactions is 8.97. Which suggests that 

application use extended over several days in between interactions throughout the 

pregnancy. 

Table 3. Interaction Data 

* 1 participant was excluded from analysis due to improper reporting of EDD 
 

After taking a subset from the data to compare interactions across trimesters in 

Table 4, we see that women who were exposed to the app in their third trimester are much 
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more active. On average, participants who were exposed to the intervention in the third 

trimester used the app 2.56 days more than the sample’s total average days of use.  

Table 4. Interaction Data Third Trimester 

 
* 1 participant was excluded from analysis due to improper reporting of EDD 
 
3.3.2 Perceived benefits of chatbot 

Several benefits of the chatbot intervention were described by participants. The 

data revealed benefits regarding: trust, new knowledge, psychological aid, anonymity, group 

chat and chatbot’s role in patient/provider relationships.  

3.3.2.1 Trust in Chatbot 

Women reported trusting the chatbot for a variety of reasons. Most of these 

reasons included the connection to Jacaranda Health, professionally provided information, 

confirmation with sources they trusted before and privacy. One woman explains how the 

connection to Jacaranda and their positive reviews convinced her to trust the chatbot. This 

is all despite never being a patient at Jacaranda. 

“As I have said many times now, I saw that it [the chatbot] was related to Jacaranda 

Maternity. Of course, there are the reviews [of Jacaranda] and the reviews were so good. 

And I felt that by interacting with this chatbot, I was getting very relevant information from 
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a very qualified source. So, I felt nothing fishy at all and I considered it a lot. And as I said, 

it made me consider delivering at Jacaranda Maternity” 

(Phase 3, FGD Participant) 
 

Information that is professionally provided and linked to a facility with good reviews 

had the ability to transform the chatbot into a credible source and even encourage women 

to deliver at that facility. To further this point, women express their frustrations over 

misinformation and trust in common resources. In the face of these frustrations, the 

chatbot was described as a potential medium to collect accurate and trustworthy 

information. One-woman noted: 

“I would use it [the chatbot] because out there, there is so much information of which 

some of it is not true. I remember when I gave birth to my first-born child, I would get so 

much contradicting information and when you follow many things you even get confused. 

If this is there [the chatbot] I will go by it.” 

(Phase 3, Interview Participant) 

Participants share that information they previously knew was confirmed by the 

chatbot. Some visited their healthcare providers and felt that their provider was confirming 

information that the chatbot was providing.  These experiences and validation from 

previously trusted sources played an important role in the perceived trust of the chatbot. 

Women were asked if they trusted the chatbot more than the group chat. Women felt that 

the chatbot was grounded in professional opinions and that information was accurate. One 

participant explains her experience as such,  

“M: Did you feel like you could trust the group chat information more than the bot? 
 

R: No 
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M: Why? 
 
R: Peoples bodies are different, and as for the chatbot, when I used to ask for examples of 

labor and family planning, it would tell me things like if there is any danger sign, it would 

tell me. But for the person running the group [moderator], that one, I also trusted her 

because she is a practitioner. So, I also trusted her for the information. But I wouldn’t trust 

people who come in with us [in the group chat] to provide information on what they are 

feeling, because people’s bodies are different." 

(Phase 3, FGD Participant) 
 
3.3.2.2 New Knowledge 

Participants shared a myriad of new learnings from the chatbot. Many describe 

warning and labor signs as well as breastfeeding and family planning practices as knowledge 

gained. Some share that they learned where and when to seek skilled help. Information 

learned was believed to be “life-saving” and highly important. Two mothers share their past 

experiences of losing their babies and believe it was due to a lack of knowledge. One 

participant shares her experience as such, 

“R4: This is my second pregnancy, the first one I was a bit young and I didn’t have the 
information. I ended up travelling, and I lost the kid at birth. If I had this information then, 
I think the warning signs, the diet [information] would have helped me. So, it [the chatbot] 
really helped. 

 
M: Is there something you can say that you learnt from the chatbot? 

 
R: Most of the warming signs, I used to experience back then but I didn’t go to the 
hospital. But now I know them in terms of the danger signs.” 

 
(Phase 3, FGD Participant) 
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Participants share how the new information is guiding their actions. One 

participant, whose pregnancy was unintentional, explained how her pregnancy was a result 

of misconceptions around post-natal family planning. She now shares how she will use the 

information from the chatbot in the future. 

“M: What did you learn? 
 

R: What signs to look out for, danger signs in pregnancy and during labor, what false labor 
is, and how to differentiate the types of labor and what kinds of family planning I would 

like to use in future. 
 

M: Do you think you have benefited from learning all that information? 
 

R: Totally, because now I will not make another mistake again.” 

(Phase 3, Interview Participant) 

Participants speak to understanding when to seek skilled help from interacting with 

the chatbot. One participant believes she sought skilled care at the right time due to 

enhanced knowledge. 

“M: How did you use the information you got from the Chatbot? 
 

R: It helped me during delivery because I knew the labor signs and I went to the hospital 

on time.” 

(Phase 3, Interview Participant) 

Additionally, participants explained the value of sharing their knowledge with other 

women who were not using the chatbot. Participants felt compelled to share information 

with their communities. These communities, where new knowledge was shared, included: 

pregnancy support groups through platforms like Whatsapp, neighbors, family and friends. 

Participants would even take pregnancy questions from their community members and ask 
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them in the platform. One participant explains how she used the chatbot to educate her 

community: 

“R1: Of course I learned a lot, you know being a first-time mum I learned a lot. Of course 

there is curiosity and you want to learn more and you want to know you’re okay. I’m in 

these WhatsApp groups for expectant mums. So you find a lot of people asking questions 

and they don’t get answers. So, I used to sit down and tell myself that maybe if I asked the 

chatbot I would get an answer. Because you would find that two people have asked a 

question, but no one has given them an answer [in WhatsApp]. But when I interacted with 

the chatbot, when I asked about the abdominal pains, the backaches and everything, about 

dieting it would give you answers. So at least you can also help people and that is one thing 

I gained from the chatbot. It helped me and I also gave information that I got from there 

[to others]. 

M: Whom did you give the information to? 

R1: They were expectant moms, someone asked a question [in the WhatsApp group], but 

no one gave an answer. So, I decided to interact with the chatbot and I got an answer. And 

so I gave feedback. 

M: Was that in your other WhatsApp groups or Facebook? 

R1: It was these WhatsApp groups that people interact and support each other and 

everything. So at least you know that if you give somebody a response, they appreciate it, 

and they also learn.” 

(Phase 3, FGD Participant) 
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Participants agree that much was learned from the chatbot application. These new 

learnings impacted the actions of participants in ways such as seeking timely care. 

Furthermore, participants shared information within their online and offline communities.  

3.3.2.3 Psychological Support 

An overwhelming amount of participants report feeling relief when using the 

chatbot. This is most often referencing anxieties had when a question arises about 

pregnancy. The immediate information from a trusted source was described as calming. 

After interacting with the chatbot, women felt empowered by the information received. 

There are multiple reports of feeling cared for and like participants are not alone. One 

participant explains,  

“M: Okay and how did you feel after receiving information from the chatbot? 
 

R: I felt like there is somebody who cares, there is a group of people somewhere who cared 

for me and it was not just my husband and my family but there is someone that I don’t 

know, and they don’t know me, but they still care for me.” 

(Phase 3, Interview Participant) 
 

Another participant explains how she felt supported and how the chatbot can 

encourage others who experience hardship during their pregnancy journey.  

“M: Is there anything else you would like to say about your experience with the bot? 
 

R: Actually, the only thing I can say is just appreciating people for coming up with such a 

thing because it is really helping a lot of mum’s outside here. More so the first-time mums 

who have no experience. And when something comes their way, they see death, or they will 

lose the baby or something bad is happening, but the chatbot and those other platforms 

[the group chat] have supported a lot, so thank you so much.” 
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(Phase 3, FGD Participant) 
 

In addition to feeling supported, women also experienced satisfaction with the 

information received. One participant describes the difficulties of sorting through multiple 

sources on Google and that the chatbot did not require cross-validation since it was 

professionally provided. This was described as relieving for many. Some participant 

remarks claim that the informal manner and use of emojis and pictures (memes) made the 

environment ripe for interaction and at times was even humorous. 

3.3.2.4 Group Chat  

The group chat proved to be another outlet where women did not feel alone. 

However, some group chats were more active than others. Some reported that the 

conversations in their group chat were stale or even silent at times. Participants reported 

feeling bored and like the administrator was not serious in their role. Participants felt like 

they were not properly introduced and were confused as to who was in the group. Some 

participants noted that the user profile picture for the group moderator was unsettling 

because they wanted to know who they were speaking with. The profile picture participants 

saw was a Jacaranda tree and not a human face. Participants shared that they were hesitant 

to interact and those who did had traced the account to Jacaranda and Mama Support 

Kenya. However, not all experiences were the same. Some participants explain the use of 

the chatgroups as opportunities for social support, as this participant shared: 

“M: What information did you receive? 

R: Not really information but from the chat groups, I realized that there were people going 

through something similar that I was going through and that made me feel you know like I 

am not alone. And I felt like this is something that so many people go through and I felt 
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that I could trust these women by sharing my side of the story or how I feel because I don’t 

know them. And they are just here just like me to find out more and also this moderator 

who was providing responses to our queries, I think that was helpful. I loved the setting.” 

(Phase 3, Interview Participant) 

Participants also described using the chatbot and group chat for different reasons. 

Some expand on the previous participant’s feedback into social support with the personal 

connection of sharing experiences with the group. The chatbot was often used for gaining 

insights. For instance, one participant explained:   

“M: Did you feel like you could trust the group chat information more than the bot? 
 

R: I really don’t know, but I guess they are both different things. While the group chat had 

information about everyone’s experiences which was okay, and the chat bot had past 

information about pregnancy and labor and everything and both of them were different, 

and I trust both of them differently, so it was okay.” 

(Phase 3, Interview Participant) 

Many participants informed us of their use of the chatbot and group chat together. 

Some women disclosed chatbot utility when others were busy in the group chat. Others 

used their knowledge gained from the chatbot to contribute to conversation in group chats. 

For example, one participant explained,  

“M: Did you find yourself using the group chat and the bot together? 
 

R: Yes, at times. I would actually refer to what the bot said and come and check if someone 

had said something of the sort, just kind of extract information. I would refer to what the 

person said and what the bot said.” 

(Phase 3, FGD Participant) 
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3.3.2.5 Anonymity Experience 

Remaining anonymous through the chatbot served different needs of participants. 

Participants conveyed that they perceived the chatbot conversation as more private and 

secure. This privacy also led to increased trust of the chatbot. One participant explained 

that she consulted the chatbot, before telling anyone about her pregnancy. She explained,  

“M: What about [asking] your doctor, family members, or friends? 

R2: I am afraid of asking out here because you get all sorts of stuff. And now that I didn’t 
want to break the news earlier [about her pregnancy], I consulted on the internet. 

 
M: The only information you got was from the chatbot? 

 
R2: And confirmed from the group. 

 
M: Is it because it’s more private? 

 
R2: Yes, and I felt like it was giving me the information that I needed, and I was satisfied 

with it. 

(Phase 3, FGD Participant) 

While most participants described the value of privacy and the feeling of 

anonymity, when asked how they would feel if someone saw their conversations with the 

chatbot, most participants felt that they would not mind. Some participants felt that others 

should see their conversations with the chatbot, so they could also learn. 

3.3.2.6 Negative Provider Experience and Chatbot Relationship 

After hearing about the frequency of NPEs and its relation to online health seeking 

in Phase 1, we decided to test for provider experiences and its potential relationship to the 

chatbot. Participants expressed again how poorly they had been treated by providers and 



 

55 

followed this by confirming their approval of health information elsewhere. For example, 

one participant shares, 

“At times you get very rude and very harsh nurses you cannot even ask them anything. You 

just let them attend to you and then you leave. And so, you have to seek for information 

elsewhere but not the nurses. Most nurses are very rude you cannot ask them any 

questions.” 

(Phase 3, FGD Participant) 

Patients are uncertain who should answer their health questions and how 

frequently. More than not feeling comfortable or being able to ask nurses questions, 

participants reveal that they do not trust the information nurses provide.  An account of this 

is as follows, 

“At times you are consoling yourself that I am in this week and this is what to expect and 

you go there and the way a nurse treats you feel like no. you are not even sure if you are 

right and you feel what she is telling you is wrong. But you don’t feel like asking them to 

verify. I had gone for the supplements and I went to the pharmacy as I knew the 

supplements I had been using and when I got to the pharmacist, she gave me a different 

thing and I told her that I usually don’t use this and she insists. And I felt she was a bit 

rude. I was telling her that I wanted this specific [medication] and she insisted on giving me 

different things. And I went back to the nurse and they seemed not to know what to tell me 

and I felt that these people there was some information they were lacking and there was 

that negativity you feel about them and that trust goes down and you start looking for 

recommendations from a different place or hospital.” 

(Phase 3, FGD Participant) 
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Many participants also speak to their limited interaction with their gynecologists. Women 

also express not fully understanding what the expectation should be for time devoted to 

patients. One patient recounts, 

“And with my current pregnancy my gynecologist is hardly available. I don’t know whether 

that is how it’s supposed to be because I am in Kenya right now.” 

(Phase 3, FGD Participant) 
 

When asking participants how they believed the chatbot could reduce NPE, they 

felt that the chatbot could be a method to access legitimized information that they could 

trust. One participant explains she feels the information will be more accessible due to 

Facebook’s prevalence. She states, 

“M: In what ways do you think this chatbot or the app could help women with provider 
experience? 

 
R: It would help them [moms] because it would be easier for them to get information and 

nowadays almost every mum can have Facebook and WhatsApp.” 

(Phase 3, Interview Participant) 

However, not every participant felt this way. During initial thoughts of the chatbot, 

one woman explained that she felt like this chatbot would not benefit those without phones 

or who could not read.  

During the focus group, participants came up with an idea for the chatbot to ease 

some of their issues with providers. Participants suggested creating a feedback system in the 

chatbot so that patients can provide their input on quality. They wish for this input to reach 

the facility. Women were also hopeful that Jacaranda could intervene with quality issues 

and offer facility solutions. One woman explains the idea, 
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“What I understand is the chatbot is for pregnant mums, so they ask for information and 

the chatbot provides. So, they [Jacaranda] just add an area where we give a response about 

the providers and then they [Jacaranda] decide to reach them. Maybe find out the 

providers that mums are really mentioning and try to go to those specific hospitals and tell 

them in our chatbot we did a survey with 250 women and 50 said they come here, and this 

was their response about your providers. So that hospital will just improve maybe.” 

(Phase 3, FGD Participant) 
 

Participants also suggested that Jacaranda may be able to refer them to quality 

providers. One woman explains that she lives far from Jacaranda Maternity and would like 

a recommendation on a provider. Other issues participants wanted the chatbot to solve 

included long queues and delays in receiving service.  

3.3.3 Challenges and Participant Recommendations 

Several challenges were noted. Challenges include technical issues with application 

compatibility, a desire for more information and the ability to ask free-flowing questions 

with immediate responses or something more akin to Natural Language Processing (NLP). 

NLP is a computer program that can recognize user inputs by determining the probability 

of meaning with an understanding of trained word variables. In essence, a human programs 

the software to understand meaning of words and to categorize them. When a string of 

words are together, there is a probability that those words together mean X. If the 

probability is high, a human-like output can be provided by the program.   

3.3.3.1 Technical Issues 

There were some unexpected technical challenges with the application itself. The 

chatbot was built and integrated with Facebook and Facebook Messenger. When enrolling 
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participants to use the chatbot, they were asked if they were using Facebook Messenger. 

Even though all of the participants explained that they were using Facebook Messenger, 

some of them were using Facebook Messenger Lite. This “Lite” version of Messenger is 

for devices that have limited storage space. Some functions do not have the same capability 

in Messenger Lite as they do in Messenger. Messenger Lite was not perceived as different 

from Facebook Messenger by some participants. Therefore, these participants were not 

able to see the buttons on the application. These buttons provided capability of structured 

conversational flow. Therefore, the analysis of interaction data is most likely an 

underestimate and this issue was not discovered until the end of Phase 3. Two participants 

came forward about this issue, others are unknown.   

3.3.3.2 Participant Recommendations  

Recommendations for the chatbot include increasing the amount of information 

and topics women can learn about as well as creating a continuum so that women can 

receive similar benefits in the post-natal period. Participants brought to light the 

convenience and speed of the chatbot and its need. For instance, one participant explained,  

“So, if more information is put on the chatbot I think it can really help. Because now that 

you cannot rely on maybe the group chats, it will depend, perhaps I need that help 

immediate and I know that when I go to the chatbot I will get the answer immediately and 

it will be of help.” 

(Phase 3, Interview Participant) 
 

Another recommendation included a Jacaranda call center. Participants expressed 

a desire to have both modes of communication, chatbot and call center. In addition to 

extending the information in the chatbot and the modes of communication, participants 
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also wanted to learn more about services at Jacaranda. They explained how this chatbot 

could serve as a marketing strategy and that they would even refer friends. Participants 

explained, 

“I think when you guys are calling us or you want mums to be enrolled, probably you can 

ask them to invite friends. We have friends who are pregnant and that will make you 

interesting. So, you tell people that if you have friend who are pregnant regardless of their 

stage just invite them and that way you will have bigger… unless people are specific on a 

number.” 

(Phase 3, FGD Participant) 
 

Another participant follows this claim by stating how she felt when she was enrolling 

to be in the study and how she felt the chatbot should connect with more people and how 

she was willing to refer her friends.  

“And I said its okay, there is no harm since Jacaranda has a good image let me participate 

[in the study]. And I was asking myself, I know a lot of pregnant women, could it be good 

to recommend them or something? But after completing the questions down there 

[screening and consent] I saw that this information will not be shared anywhere so I just 

brushed it off. If you can use this mama support to reach out to more people, I think 

interacting with the chatbot can grow.” 

(Phase 3, FGD Participant) 
 

Despite finding that women desired structured conversational flow from phase 1, 

women experienced a need for more of the natural language processing component or 

ability to ask their own questions. Women explained not wanting to wait to have their 

questions answered by the moderator (when the chatbot was unable). These are questions 
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that were not prompted by the bot or provided structured dialogue for. A participant 

explains her frustration as follows, 

“M: Okay and when did the chat bot not do well? 
 

R: I think it is more of automated messages, so you couldn’t just question and get the 

answer, like there is a need you want to raise but couldn’t get the response.” 

(Phase 3, FGD Participant) 

Participant recommendations for the chatbot include: increasing the amount and 

type of information provided to include the post-natal period, a Jacaranda call center, 

Jacaranda marketing and a more developed system for NLP to respond to any pregnancy 

question asked.  
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4.0 Discussion 

 As per Aim 1, this study uncovered interesting relationships amongst our study 

sample and their health information seeking behaviors and sources. As per our second 

aim, we better understand acceptability towards a chatbot and the overall feasibility of such 

an application for pregnancy support within Facebook. During Phase 1, participant FGDs 

were held to better understand resources used for health information. Additionally, we 

investigated attitudes and preferences towards a chatbot guide. Participant input was used to 

develop the chatbot in Phase 2. During Phase 3, 22 participants tested the chatbot and data 

were analyzed regarding usage statistics. Furthermore, 13 participants reported on their 

experience through FGDs and interviews.  

4.1 Understanding Trust 
 
We believe mistrust, cross-validation of resources and flagrant NPEs has 

encouraged Kenyans to seek health information online. We hypothesize that these 

contextual elements affected the positive findings of the pregnancy support application. 

The chatbot was able to offer: empathetic healthcare experiences, accurate physician 

approved information, privacy, and in some cases, eliminated the need for cross validation. 

In this way, we can suggest trust in the chatbot was related to its use. For reference, we are 

using Kim’s definition of trust for internet applications. Kim explains, “trust in an Internet 

vendor (including trust in the website itself, its brand, and a firm as a whole) is “a 

consumer’s subjective belief that the selling party or entity will fulfill its transactional 

obligations as the consumer understands them.” Our findings in Phase 1 indicate that 
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consumers understand their healthcare experiences to be obligated to: empathy, accuracy 

and convenience.  

According to Frik and Mittone, trust is significantly associated with consumer 

purchase intentions.26 While we are not looking for participants to make a purchase, 

purchase does indicate utility or anticipated use; which furthers the idea that participant 

expressed trust towards the chatbot could relate to its utility. Lippert and Davis further this 

notion by stating, “An  individual’s  trust  in  a  new  innovation will influence his [or her] 

readiness to accept the change initiative associated with introducing a technology.”27 With 

this information, we further hypothesize that trusting a resource could relate to behavior 

changes like those identified in Phase 3 such as timely ANC. 

We also believe that Jacaranda’s image and overall brand has aided in trust and 

credibility. Jacaranda as a trusted Kenyan Maternity Hospital, with positive online reviews, 

may have played a role in engagement and app use over extended periods of time. This 

view aligns with WebMD’s Healthy Pregnancy Research Program’s thoughts on their app’s 

engagement. Radin states, “We believe that by incorporating our study platform into a 

trusted app where pregnant women are already going for their information has given us 

high visibility and likely better long-term engagement.”28    

We better understand the breadth of acceptability when participants explained the 

ways in which they interacted with their communities using the chatbot. Participants often 

shared what they learned from the app with others who were pregnant. This level of 

information sharing could indicate a behavior that further associates trust with the chatbot 

application. Participants in Phase 3 not only offered to refer friends, they asked that we 

enroll more women in the app. 
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Individuals who would refer their friends after using the app is a marker of 

acceptability which impacts feasibility. The Wharton School of Business explains that 

people who have been referred, tend to be loyal to a product and use it longer (by 16% in 

comparison to non-referred).29 According to Harvard Business Review and others, referrals 

are more loyal and have higher customer lifetime value (CLV).30 31 To add, these individuals 

generate additional referrals, which makes this marker and trust especially important. 

Lippert and Davis state, “The  technology  adoption  process  and the determinants of trust 

are linked because the greater the degree of trust, the greater the  efficiency of IT adoption 

and internalization [use of innovation over time].27”  

4.2 App Use in Relation to HCD and Innovation Diffusion Theory 
 
In addition to picking up on contextual factors, using HCD allowed us to build for 

the user. Positive attitudes could come from the fact that Kenyan women informed the way 

the chatbot interacted, looked and felt. We hypothesize that HCD played a role in the 

positive findings from this study and related to trust.  

In this case, the chatbot was used instead of cross-validating information with 

forums, Google, word of mouth etc. We believe, Rogers’ compatibility principle and HCD 

allowed the users to drive app ideation through Phase 1 input. Resulting in alignment with 

potential users. In regards to Rogers’ complexity, HCD benefitted this process. We believe 

the use of a common platform allowed our participants ease of use. Thinking of triability, 

the intervention was completely free. So this made the app easy to try. Concerning 

observability, we assume observations mean answers to participant pregnancy questions. 

We believe this alignment with innovation diffusion’s 5 principles for adoption has 

benefitted our feasibility and acceptability findings.      
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4.3 App Use in Relation to Content 
 
According to our interaction data, participants frequented the app on multiple days. 

We hypothesize that this could be due to content in reminder messages and guided 

conversational content in conjunction to forming the app through HCD. 

Interestingly, we note that women appear to be more active when they were first 

exposed in the third trimester. We believe this could be due to approaching EDD or the 

type of content that was provided through reminder messages and conversational flows. 

Higher third trimester engagement aligns with findings from WebMD’s Healthy Pregnancy 

Research Program. This program found that women who enrolled in their application 

during the third trimester filled out more outcome surveys and provided more inputs over 

extended periods of time.28  

4.4 A Need for Respectful and High-Quality Maternity Care 
 
Other hypotheses are derived from connecting five domains: 1.) NPEs 2.) the 

creation of an empathetic app 3.) positive feelings from the app relating to psychological 

support 4.) recommendations from participants to include a quality care feedback loop to 

facilities and 5.) recommendations for the app to refer participants to quality providers. 

These domains together may reflect a need for increased respectful maternity care and 

empathy training for health care providers.  

With this need for high emotional quotients in maternity care, it begs the question 

if having AI is an appropriate means to this end and what are implications. We also note 

that women, despite being told the chatbot was not human, treated the chatbot as if it were 

human. This may have certain ethical implications that we did not explore in this study.  
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4.5 Feasibility in Phase 2 

In regard to feasibility and Phase 2, the chatbot was created by someone who did 

not have any computer science background and the platforms used are open sourced. 

Issues regarding feasibility include problems with having a moderator respond when the 

bot is unable to recognize inputs. We believe that without the proper processes for 

responding to user questions, that this could create a burden for staff, but also sacrifice trust 

in the application. We further consider the changing environment of Facebook and the 

inevitable lack of control. This could create pain points for applications hosted within the 

platform.  

4.6 Limitations 
 
While the chatbot study uncovered nuances regarding feasibility and current health 

resources used by pregnant women, there are several limitations within this study. 

Importantly, the samples for this study were not representative of Kenya and were taken at 

convenience. These samples are also not representative of DHS data on Kenya. The study 

sample was comprised of participants who share qualities such as: secondary or higher 

education levels, histories of facility births and average ages of 28.7 in Phase 1 and 26.9 in 

Phase 3. Kenya’s population does not equally share these qualities. Education levels of 

women in Kenya average 11% for post-secondary, but are much higher in Nairobi (24% 

respectively).33 This mismatching of education levels could be due to a higher proportion of 

participants from Nairobi and Jacaranda’s facility. Also, using online recruitment methods 

without targeting low income regions through Facebook’s targeted ads or in person 

methods may have contributed. According to KDHS, 61% of women are delivering in 

facilities.33 Again, our study sample is not comparable as 100% of participants who had a 
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previous pregnancy indicated they had delivered in a facility. This has limited the 

generalizability of this study. Additionally, while participants were interviewed and guided 

in focus groups by local research assistants, who reminded them of confidentiality, 

participants could have been subject to social desirability bias. I want to further state that 

our survey data for Phase 3 had a response rate of 68%. That is a large portion of this small 

data set that we do not have certain: demographics, reports of NPEs and reported online 

behaviors for. This could have in return skewed the prevalence of NPEs, internet access 

and social media use. Additionally, we were not able to link specific individual 

demographics to internet interactions which would better define feasibility in relation to this 

sample.  

4.7 Future Directions 

Despite limitations, creating a chatbot for pregnancy support can be feasible and 

acceptable. However, we recommend that in the future, if this work were to be furthered in 

Kenya, that a deeper understanding of provider relationships with pregnant women should 

be explored. This was a theme apparent through all of the work done. If patient/provider 

relationships could be studied more in relation to trust, poor outcomes and online health 

seeking behaviors, it could provide a pathway for enhanced relationships and funding for 

provider trainings. Which could in turn inform the appropriateness and context of a 

chatbot. 

Additional studies indicating outcomes relating to: timely ANC, breast feeding and 

PNFP uptake would enhance our understanding of efficacy. Since we were only testing for 

feasibility, having a robust follow-up study that evaluates efficacy is needed to determine 
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opportunities (if any) existing for wide spread adoption and scale. Methods for testing 

effectiveness could include surveying for outcomes of interest such as increased timely 

ANC, PNFP uptake and exclusive breastfeeding. Additional surveys could be included in 

the app to appear as fun “quizzes” for participants. These quizzes could test the knowledge 

gained from the app and be reused for efficacy measures. Other means of testing 

effectiveness include intervention arms that discern the roles of reminders on engagement, 

engagement without reminders, and engagement with reminders, a structured flow and 

NLP. Tracking engagement in these contexts may allow opportunity to improve areas that 

relate to high engagement. We suggest studying the association between demographics, 

inputs and engagement levels among participants.  

Additionally, we recommend integrating a chatbot for pregnancy support with 

another open sourced platform called Wit.AI. This platform allows NLP to be integrated 

into the currently existing platforms. We believe this would lessen the burden of the 

moderator, increase trust among users and enhance feasibility. 

Furthermore, we did not test how the reminder messages or conversational flows 

effected the use of the app. These were not studied in isolation and were used in 

conjunction. Therefore, it is not clear if the reminder messages prompted user interactions 

or if certain content in the third trimester prompted more engagement. Exploring if 

reminders in the third trimester have more actionable tasks (in relation to delivery) that 

encourage app interaction would shed light into our data that shows higher days of app 

interaction during this trimester. 

From this, we may be able to suggest that if funding is limited, focusing on the third 

trimester would be a better use of funds. However, app interaction later in the pregnancy 
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does not reflect knowledge gained through reminder messages earlier on. Meaning that 

women could still have been using the app, but not interacting by only reading the 

reminder messages.  

To better understand user engagement and the effects of pregnancy support 

applications hosted in Facebook, it would be important to test with a larger sample that can 

be connected to inputs and demographics directly. There would also need to be a control 

group so that accurate comparisons can be made.  
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5.0 Conclusion 

In conclusion, attitudes and perceptions of a chatbot for pregnancy support among 

our sample were positive. According to our findings, NPEs drive online information 

seeking behaviors. Additionally, trust presents itself as an important domain to adoption 

and use of an app for pregnancy support. The creation of the chatbot is determined to be 

feasible. Engagement in our sample was most prevalent in those who were exposed during 

their third trimester. This data and engagement amongst the sample is supported by 

qualitative data on positive app experience. Risks and benefits to feasibility are present as a 

third-party integration in a larger platform such as Facebook.  

5.1 Personal Reflection 

While taking a moment to reflect, I’m reminded that this journey was not only a 

process, but it was a climb. One of the immediate moments that comes to mind is after 

building the chatbot. A goal from two years ago, that I didn’t believe was realistic. I learned 

that I’m stronger than I originally thought. As humans we doubt ourselves - often. For 

instance, having never designed a study before, I felt very out of my depths and 

overwhelmed. Luckily, I wasn’t climbing alone. Duke and Jacaranda have amazing faculty 

that welcomed my curiosity. Curiosity is something that was unwavering throughout the 

process and made this climb exciting. As I’m approaching the end, I’m braver and in 

search of the next summit. Thank you to all who made this journey possible.    
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Appendix 

FGD Guide – Inform Design 
 
Welcome and thank you for your time and participation in this focus group. Your opinions 
and points of view are important. We realize you’re busy and appreciate your 
commitment.  
 
Introduction: My name is _______. We have gathered you all here to hear your thoughts 
and feelings about a digital assistant to help pregnant women in Kenya. In doing so, we 
want to hear your views and opinions. This discussion will take no more than an hour and 
a half.  
 
Anonymity:  
Audio recordings will be transcribed verbatim by a contracted transcriber who will remove 
all identifiable information at the time of transcription. Recordings will be destroyed after 
transcription is complete. The transcribed notes will not provide identifiable information or 
information that could link you to a statement. You should do your best to answer 
questions as truthfully and accurately as possible. We also ask that you refrain from 
speaking about the comments made in this focus group by other group members. If a 
question or discussion topic comes up that you do not want to participate in, you do not 
have to do so. If there are questions and topics you are comfortable discussing, please be as 
involved as possible. We have provided you with an informed consent, in this document 
we ask if we can record the conversation, if anyone would not like to be recorded, please 
come speak with me. 
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Guidelines: 
 

 It is very important that only one person speaks at a time. While it is common to 
want to join in a conversation, please do so after someone finishes talking. 

 There are no right or wrong answers 
 There is not an order or pattern to who speaks, please express your thoughts after 

someone else finishes. Your thoughts are very important.  
  It’s okay to disagree with others in the group 
 Does anyone have any questions? 

 
Before we start, please take a few minutes to read and sign the consent form if you would 
like to continue with the focus group. (Hand out consent form). (After returning consent 
form, turn tape recorder on.) Also, please fill out the demographic questionnaire. 
Introductions / Warm Up: First, let’s go around the room and introduce ourselves. Please 
tell us your name and a special moment you’ve had during your pregnancy 
 
Guiding Questions 

1. What do you do when you have a health question about pregnancy?  
 
Think about a time when X happened, what did you do? 

Probe – 3 things you do in order done 
 

2. Do you trust the information you receive through described method? Why or why  
not? 

a. Probe – Trust for each action – moderator pick up on this if it’s different 

 
3. What is a chatbot? If you are unsure, what do you think it might be? 
a. RA explains afterwards what a chatbot is and how it works - ask for thoughts 
afterwards  
 
[a chatbot simulates a human conversation and provides automated responses. Imagine an 

invisible robot living inside the messenger app asking you questions. It could 
provide pregnancy reminders and chat with you about certain pregnancy topics.]  

 
The information and chats we are testing are messages approved by doctors. 

 
4. What are your thoughts on using a chatbot? 

 

5. What are your expectations for a service like this? Probes: Timeliness of response, 
topics, source of information, etc.  
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6. If you were interacting with the bot on a social media platform, what would prevent 
you from getting bored?  
 

7. Would you disclose different information when talking to a computer versus when 
talking to a human?  (we want to know if it feels more private talking to a computer as 
compared to talking to a person or over the phone, in a forum etc.) 

 
8. What do you think about the service being on Facebook? Is this more convenient? 
Do you feel like it’s secure? Would you visit it more often than a separate app?  

 

9. Would you trust a digital assistant to provide basic health information? Why or why 
not? When would you trust a bot and when would you not? 

 

10. What types of information would you like to know about pregnancy from a bot? 
What types would you not want to hear from a bot? 
 
a. Probe – Do you want information about diet, exercise, shopping, supplements, 
what to expect during birth, warning signs during pregnancy, early infant care?  

 
 

Empathetic or Non-Empathetic 
For this section, I want you to tell me which conversational style you prefer. Kindly explain 
why you prefer the style and how it makes you feel 
 
RA - Show the conversations that are about the same topic together and ask participants 
which of the two they prefer. Don’t tell them that one is empathetic and one is not, just ask 
them to explain why. (Women should only pick one as their “favorite” and explain why – 
collect this information). 

 
11. Would you rather receive messages from a chatbot that sound like a friend’s voice 
or a doctor’s voice? Don’t ask this before getting their feedback on the empathetic and 
non-empathetic styles. 
 
 

During this next section, I want to show you pictures of what the assistant may look like or 
do. I want you to tell us what your preference is. (Only place one at a time so that we can 
understand audio) 
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RA - Show pictures of the prototype A structured, B unstructured and C reminders. Also 
place the messaging frequency where people can see this. 
 

 Which do you prefer? (Women should only pick one as their “favorite” and 
explain why – collect this information) 

*** See if they notice differences: how structured responses provide options of things to 
talk about or how the unstructured allows the woman to come up with the question 
or how C is only reminders 

 
 What are your thoughts for each? (Women should provide thoughts for all 

prototypes) 
 

 Would you like messages from a service like this randomly or on a schedule? 
Maybe a mixture? 

 
 Probe – When we say a schedule, do you want it daily, same hour every 

day, weekly, mixture?  
 

 ICONS 
 Show pictures of icons. What do you think of these bot names and icons? After 

discussion, ask - What name and photo would you suggest or like to see? Hand out 
paper for participants to draw. ***make sure to ask why they picked that name and 
drawing 

 

Concluding Question - Of all the things we talked about today, what would you say are the 
most important ones we address with the digital assistant? 
 
Conclusion 
Thank you all for participating in this focus group. This discussion has been very successful 
and your opinions will be valuable to this study. We also hope you found this discussion 
interesting. If you have any concerns, complaints or questions, please contact the local PI 
or myself. Again, all of your comments from this discussion are anonymous. Before we end 
this session, please hand in your demographic questionnaire completed.  
Research Assistant - Please write the report based on this focus group and always 
remember to maintain confidentiality of the participants by not disclosing names or other 
identifiable information.  
 
 
 
 



 

74 

 
 
 
 
 
 
 
 
 
 
 
 
Focus Group: Demographic Questionnaire 
 
Age: 
County:  
How many births have you had?  
What level of education have you received? (primary, secondary, post-secondary) 
Have you received antenatal care in the past? 
Do you use Facebook? If yes, how often? (Daily, weekly, monthly) 
Do you use Facebook Messenger? If yes, how often? (Daily, weekly, monthly) 
Thank you for taking the time to complete this questionnaire 
 
Informed Consent Form for - Focus Group I : Design  
 
This informed consent form is for pregnant women in Kenya who we are inviting to 
participate in “Investigating Attitudes and Preferences towards Chabot Guides in Facebook’s 
Social Media Platform Amongst Pregnant Women in Kenya – a Feasibility Study” Focus 
Group Discussion I.  
 
Investigators: 
Rachel Jones 
Jacaranda Health 
Mary Brannock 
Duke Global Health Institute 
 
This Informed Consent Form has two parts:  
 

• Information Sheet (to share information about the study with you)  
• Certificate of Consent (for signatures if you choose to participate)  

 
You will be given a copy of the full Informed Consent Form  

 
Part I: Information Sheet  
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Introduction  
Jacaranda Health and the Duke Global Health Institute are doing research on the attitudes 
towards chatbot guides for pregnancy. Chabots are not humans, but they can demonstrate 
human-like skills such as answer questions and provide simple health information. They are 
similar to a personal assistant. We are especially interested in your feelings towards them as 
assistants or guides throughout pregnancy and within Facebook’s messenger. Our goal is to 
provide assistance to pregnant women throughout Kenya. We would like to invite you to 
take part in this study. You may talk to anyone you feel comfortable talking with about the 
research and you may take time to reflect on if you’d like to participate. If there is something 
that is confusing, we are happy to explain further. Additionally, you are always welcome to 
ask questions at any time or withdraw your participation.   
 

Purpose of the research  
 

We are looking for ways for women in Kenya to get more information and support 
during their pregnancies and right after birth. We hope that this research will help women 
seek health care at the right times and have increased knowledge about health issues in 
pregnancy and after birth. We believe that you can help us and your community by providing 
your thoughts and feelings towards the chatbot pregnancy guide. The pregnancy chatbot 
guide should provide basic pregnancy and infant health information. Through your help, we 
can make a better service for women across Kenya. We also want to learn ways to make the 
guide’s language, layout and information most appropriate and exciting for your community.  
 
Type of Research Intervention 
 
This research will involve your participation in a group discussion that will take about an 
hour and a half. 
 
Participant Selection  
 
You are being invited to take part in this research because we feel that your experience as a 
pregnant woman in Kenya can contribute much to our understanding and knowledge of 
pregnant women’s attitudes towards a social digital guide or a chatbot assistant in a Facebook 
group chat.  
 

 Confirm understanding: Do you know why we are asking you to take part in this 
study? Do you know what the study is about? 

 
Voluntary Participation  
 
Your participation in this research is entirely voluntary. It is your choice whether to 
participate or not. If you choose not to participate all of the services (if you receive services) 
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at Jacaranda will continue and nothing will change. Additionally, you may change your mind 
later and stop participating even if you agreed earlier. 
 

 Confirm understanding: If you decide not to take part in this research study, do you 
know what your options are? Do you know that you do not have to take part in this 
research study, if you do not wish to? Do you have any questions? 

 
Procedures  
 

A. We are asking you to help us learn more about attitudes or feelings towards a 
pregnancy guide in a Facebook group chat in your community. We are inviting you to take 
part in this research project. If you accept, you will be asked to share your thoughts, ideas 
and feelings towards words the guide uses, the way it looks and the ways you can interact or 
use it. 
 
B. You would take part in a discussion with 8-9 other persons with similar experiences. This 
discussion will be guided by a written focus group guide. The group discussion will start with 
the focus group moderator, making sure that you are comfortable. We can also answer 
questions about the research that you might have. Then we will ask you questions about the 
guide and give you time to share your knowledge. The questions will be about your 
preferences and thoughts on the guide’s layout, words, and ways it can be used. 
 
We will also ask you to pick from a variety of picture layouts and tell us which ones you 
would like the bot to have. These are the types of questions we will ask – “What are your 
thoughts on using a digital assistant?”, “What kinds of things would keep you from getting 
bored with the guide?”, “How do you normally answer or ask health questions if you have 
one?” You do not have to share any knowledge that you are not comfortable sharing.  
 
The discussion will take place in a private space in Jacaranda’s office, and no one else but 
the people who take part in the discussion and guide(s) will be present during this discussion. 
The entire discussion will be audio tape-recorded, but no-one will be identified by name on 
the tape. The tape will be uploaded and stored in an encrypted password protected Box. 
The information recorded is confidential, and no one else except the study team will have 
access to the tapes. The tapes will be destroyed after we transcribe them. 
 
Duration  
The research takes place over 1-2 hours. During that time, we will meet at the Jacaranda 
Health facility for the group discussion. The group will last for about an hour to an hour and 
a half.   
 

 Do you have any questions? 
  
Risks  
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There is a risk that you may share some personal or confidential information by chance, or 
that you may feel uncomfortable talking about some of the topics. However, we do not wish 
for this to happen. You do not have to answer any question or take part in the discussion if 
you feel the question(s) are too personal or if talking about them makes you uncomfortable.  
 
Benefits  
 
There is no immediate benefit to you, but your participation is likely to help us find out more 
about how to create better services for women in your community. 
 
Reimbursements 
 
You will not be provided any incentive to take part in the research. However, we will provide 
tea, snacks and up to 500 Kenyan Shillings as reimbursement for travel.  
 

 Confirm Understanding: Can you tell me if you have understood correctly the 
benefits that you will have if you take part in the study? Do you know if the study will 
pay for your travel costs and time lost, and do you know how much you will be 
reimbursed? Do you have any other questions? 

 
Confidentiality  
 
The research being done in the community may draw attention and if you participate you 
may be asked questions by other people in the community. We will not be sharing 
information about you to anyone outside of the research team. The information that we 
collect from this research project will be kept private. Any information about you will have a 
number on it instead of your name. Only the researchers will know what your number is and 
we will lock that information up with a lock and key. It will not be shared with or given to 
anyone except our research team. 
 
We will ask you and others in the group not to talk to people outside the group about what 
was said in the group. We will, in other words, ask each of you to keep what was said in the 
group confidential. You should know, however, that we cannot stop or prevent participants 
who were in the group from sharing things that should be confidential. 
 

 Confirm understanding: Do you understand that we cannot guarantee complete 
confidentiality of information that you share with us in a group discussion?   

 
Sharing the Results  
 
Nothing that you tell us today will be shared with anybody outside the research team by the 
researchers, and nothing will be attributed to you by name by us. The knowledge that we get 
from this research will be shared with you and your community after we complete all phases. 
 
Right to Refuse or Withdraw  
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You do not have to take part in this research if you do not wish to do so, and choosing to 
participate will not affect services received from Jacaranda. You may stop participating in the 
discussion at any time that you wish without any consequences. We will give you an 
opportunity at the end of the discussion to review your remarks, and you can ask to modify 
or remove portions of those, if you do not agree with my notes or if we did not understand 
you correctly. 
  
 
Who to Contact 
 
If you have any questions, you can ask them now or later. If you wish to ask questions later, 
you may contact Jacaranda at : 0720 955 321 or Jacaranda Health - Kiamumbi, off of Kamiti 
Road P.O. Box 52595 – 00100 Nairobi or email us at mary.brannock@duke.edu. 
 

Part II: Certificate of Consent  
 
(This section is mandatory) 
I have read the foregoing information, or it has been read to me. I have had the opportunity 
to ask questions about it and any questions I have been asked have been answered to my 
satisfaction. I consent voluntarily to be a participant in this study  
 

Print Name of Participant__________________                 
Signature of Participant ___________________ 
Date ___________________________ 
    Day/month/year          
 
If illiterate  
 
I have witnessed the accurate reading of the consent form to the potential participant, and 
the individual has had the opportunity to ask questions. I confirm that the individual has 
given consent freely.  
 
 
Print name of witness____________             Thumb print of participant 
Signature of witness    _____________ 
Date ________________________ 
                Day/month/year 

    Statement by the researcher/person taking consent 
 
I have accurately provided information to the potential participant, and to the best of my 
ability made sure that the participant understands that the following will be done: 
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1. A group discussion on preferences for the pregnancy guide will be held with 8-9 people 
in it 
2. They will be audio-recorded for study purposes 
3. All of their information will be protected 
4. That we do not wish for anyone to share anything that would make them uncomfortable 
 
I confirm that the participant was given an opportunity to ask questions about the study, and 
all the questions asked by the participant have been answered correctly and to the best of my 
ability. I confirm that the individual has not been coerced into giving consent, and the consent 
has been given freely and voluntarily.  
   
 A copy of this ICF has been provided to the participant. 
Print Name of Researcher/person taking the consent________________________         
Signature of Researcher /person taking the consent__________________________ 
Date ___________________________             
                 Day/month/year 
 

Survey for Chatbot Participants 

 
  

Start of Block: Default Question Block 

 
 Hello,  
 
Jacaranda Health and Duke University are working together to conduct a survey about 
health and pregnancy. The information we collect will help better our understanding of 
how to create better health services for women and mothers in Kenya. Your answers may 
be used to explore, usefulness of service, barriers/solutions to healthcare, and limited 
health seeking behaviors.      You were selected for the survey based on your participation 
in the chatbot intervention. The questions usually take about 5-10 minutes to answer. All of 
the answers you give will be confidential and will not be shared with anyone other than 
members of our team. You don't have to participate in the survey, but we hope you will 
since your views are important. As a token of appreciation, when you complete the survey, 
we will ask for your phone number so that we can give you FREE 50 Ksh of airtime. Make 
sure you provide your phone number at the end so that we can get this appreciation to 
you.        If I ask you any question you don't want to answer, just skip it. You can stop the 
survey at any time by clicking “exit survey”.     In case you need more information about 
the survey, you may contact Jacaranda at 0720 955 321     If you are ready to start the 
survey, please continue! 
 
 
 



 

80 

  

 
Q1 How old are you in years? 

▼ 18 (1) ... 50 (33) 

 

  

 
Q2 What is the highest level of education you’ve completed?  
 Primary  (1)  
 Secondary  (2)  
 Post-secondary  (3)  
 None  (4)  
 

  

 
Q3 What county do you live in? 

________________________________________________________________ 
 

  

 
Q4 How many pregnancies have you had? Please do not include your current pregnancy  

▼ 0 (1) ... 5 or more (6) 

 

Skip To: Q21 If How many pregnancies have you had? Please do not include your current 
pregnancy = 0 

  

 
Q5 How many births have you had? 

▼ 0 (1) ... 5 or more (6) 

 

  

 
Q6 Have you ever received 4 or more ANC visits for any pregnancy? 
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 Yes  (1)  
 No  (2)  
 

  

 
Q7 Where have you delivered?  
Pregnancy 1 (1)  ▼ Your Home (1) ... Other (5) 
Pregnancy 2 (2)  ▼ Your Home (1) ... Other (5) 
Pregnancy 3 (3)  ▼ Your Home (1) ... Other (5) 
Pregnancy 4 (4)  ▼ Your Home (1) ... Other (5) 
Pregnancy 5 (5)  ▼ Your Home (1) ... Other (5) 

 

  

 
Q8 Who has assisted with your deliveries? Select all that apply 
 
 
 Doctor/nurse/midwife  (1)  
 Traditional Birth Attendant  (2)  
 Other  (3)  
 

  

 
Q21 How many months pregnant are you currently? 

▼ 1 (1) ... 9 (9) 

 

  

 
Q9 Have you received antenatal care for your current pregnancy?  
 Yes  (1)  
 No  (2)  
 

Skip To: Q13 If Have you received antenatal care for your current pregnancy? = No 

  

 
Q10 What month of pregnancy did you start clinic visits for your current pregnancy? 
Click to write Statement 1 (2)  ▼ Month 1 (1) ... Month 4 or later (4) 
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Q11 How many clinic visits have you had during this pregnancy so far?  
 1  (1)  
 2  (2)  
 3  (3)  
 4 or more  (4)  
 

  

 
Q12 How many weeks pregnant were you for each ANC visit? List all visits 
 
 

________________________________________________________________ 
 

  

 
Q13                     How many phones do you access your social media with per month?  
 1 phone  (1)  
 2 phones  (2)  
 3 or more phones  (3)  
 I don't use a phone to access social media  (4)  
 

  

 
Q14 How do you access the internet most often?  
 Mobile phone  (1)  
 Personal computer  (2)  
 Community center  (3)  
 Cyber cafe  (4)  
 Friend or family member  (5)  
 

  

 
Q15 During the last month, how often did you use the internet?  
 Almost every day  (1)  
 At least once a week  (2)  
 Less than once a week  (3)  
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 Hardly at all  (4)  
 

  

 
Q16 For what do you use the internet most often?  
 Social Media  (1)  
 Maps  (2)  
 Research  (3)  
 School  (4)  
 Work  (5)  
 

  

 
Q17 Have you had a negative health provider experience? 
 Yes  (1)  
 No  (2)  
 

Skip To: Q19 If Have you had a negative health provider experience? = No 

  

 
Q24 Could you briefly share your experience? 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

  

 
Q18 Do you think that experience has influenced you to use resources on the internet for 
health questions?  
 Yes  (1)  
 No  (2)  
 I don't know  (3)  
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Q19 Do you use FB more than once a week?  
 Yes  (1)  
 No  (2)  
 

End of Block: Default Question Block 
  

Start of Block: Block 1 

 
Q23 What is your phone number so that we can reach you with the 50 shillings token of 
appreciation? 

________________________________________________________________ 
 

End of Block: Block 1 
  

FGD Guide – Chatbot Experience 
 
Welcome and thank you for your time and participation in this focus group. Your opinions 
and points of view are important. We realize you’re busy and appreciate your 
commitment.  
 
Introduction 
 
My name is _______. Thank you for coming today, your participation is appreciated. We 
have gathered you all here to get an understanding of how to design better digital assistants 
for women across Kenya. In doing so, we want to hear your thoughts on your recent 
experience with the chatbot.  
 
Anonymity 
 
We will be collecting audio recording of our discussion so that we can transcribe this 
discussion. We will destroy the recording after transcription. There will not be any 
identifiable information collected. The perspectives and opinions you provide to us are 
confidential. We have provided you with an informed consent, in this document we ask if 
we can record the conversation, if anyone would not like to be recorded, please come 
speak with me. 
 
Guidelines: 
 
•    It is very important that only one person speaks at a time. While it is common to want 

to join in a conversation, please do so after someone finishes talking. 
•    There are no right or wrong answers 
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•    There is not an order or pattern to who speaks, please express your thoughts after 
someone else finishes. Your thoughts are very important.  

•     It’s okay to disagree with others in the group 
•    Does anyone have any questions? 
  
 
Before we start, please fill out the demographic questionnaire – Hand out Questionnaire  
  
 
Introductions / Warm Up: First, let’s go around the room and introduce ourselves. Please 
tell us your name and a special moment you’ve had during your pregnancy 
 
Guiding Questions 
 
1.    What were your thoughts on the chatbot? 

a. Probe – did you like/dislike it and why 
2.    What/when did the chatbot do well? 

a. Probe – did it provide valuable information; did you understand the information 
it            provided? 

3.    When did the chatbot not do well? 
a. Probe - Did the bot always understand what you wanted to know? Did you see a 
pattern in how the bot didn't perform well? 

4.    When did you find yourself interacting with the bot during the 4 weeks? 
a. Probe - Was it in the middle of the night, when a problem occurred, when you 
talked to a family member or friend about your pregnancy? 

5.    Did you learn anything from the chatbot? 
a. How did you use this information 
b. Do you think you have benefitted from learning this? 

6.    What did you think of the way the chatbot provided information? 
a. Probes –  
Did it talk to you in a way that was easy to understand, was it fast/slow, 
frustrating/relieving?  
Did you like/dislike the use of emojis or pictures?  
How did you use this information? 

7.    How did you feel after receiving information from the chatbot? 
a. Probe – Were you empowered, left concerned, or relieved? 

8.    Did you trust the chatbot? Why, when and why not? 
a. Probe – Did you act or do anything different when you received information 
from the bot 
b. Probe - Did you tell others about the information you received from the bot  
c. Probe - Did you believe what the bot told you? 

9.    Did you receive health information from peers in the group chat?  
10.    When did you trust information in the group chat?  
11.    Did you feel like you could trust group chat information more than the bot?  
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12.    How would you feel if someone saw your conversation with the bot? 
a. Probe – What if a husband/boyfriend, parent or friend saw it? 

13.    If you asked the bot a question and received an answer, did you do anything 
differently? 

a. Probe – did you call a health worker, visit a health facility or tell anyone about 
the information? 

14.    What potential issues do you see with this assistant? 
a. Probe - Would you use this after the birth of your child for post-natal 
information? Do you think it would get boring?  

15.    How could we make this service better? 
a. Probe – More personalized notifications or educational information? More 
infancy information? 

16.     With your recommendations, do you think this is a good way to provide pregnancy 
health information? Why or why not 
17.    Did you find yourself using the group chat and the bot together?   
18.    Did you ask different types of questions to the bot than you did in the group chat?  
19.    Did you use any other resources during the last four weeks to answer health 
questions? What were they? Friend, internet, doctor, family member, husband, other? Did 
they provide the same information as the bot? Please explain.  
20.    Did you ask anyone for assistance with the chatbot? 
21.     Have you had a negative provider experience during your pregnancy?  
22.     In what ways do you think this chatbot or another app could help with provider 

experience?  
 
Concluding Question - Of all the things we talked about today, what would you say are the 
most important ones we address with the digital assistant? 
 
Conclusion 
Thank you all for participating in this focus group. This discussion has been very successful 
and your opinions will be valuable to this study. We also hope you found this discussion 
interesting. If you have any concerns, complaints or questions, please contact the local PI 
or myself. Again, all of your comments from this discussion are anonymous. Before we end 
this session, please hand in your demographic questionnaire completed.  
 
Research Assistant - Please write the report based on this focus group and always 
remember to maintain confidentiality of the participants by not disclosing names or other 
identifiable information. 
 
Focus Group: Demographic Questionnaire 
Age: 
County:  
How many births have you had?  
What level of education have you received? Circle (primary, secondary, post-secondary) 
Did you learn anything new from the chatbot? Circle (yes, no) 
Thank you for taking the time to complete this questionnaire 
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How to Add Someone as a Tester Through Facebook for Developers 

 
1. Go to https://developers.facebook.com/ and sign into the Facebook for Developers 

Account  
2. Once you’re logged in, click on “My Apps” 
3. Choose your App “Mama Support Kenya” 
4. Go to the left hand side and click on “Roles” 
5. Click on “Roles” which is under “Roles”  
6. Scroll down to “Testers” 
7. Click “Add Testers” in the right hand corner 
8. It is asking you for the personal numeric ID of the Facebook User 

Follow the next steps to get the personal numeric Facebook ID of the participant 
1. Open a separate tab and go to this website 

https://findmyfbid.com/success/100001037987655 
2. Go to the participant’s Facebook Page and copy the address in the top of the 

address/search bar. It should read something like 
www.facebook.com/theirpersonalname. 

3. Go back to the “findmyfbid.com” tab and paste this address in the “find numeric 
ID” bar 

4. Click “Find Numeric ID”  
5. BOOM! That’s your special number! Copy this number 
6. Paste the number in your Facebook for Developer’s tab where it asked for the 

personal numeric ID.  
7. Hit enter!!! And this is it ☺  
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