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ABSTRACT  
Chatbots are increasing in popularity and interacting with humans via written language. Previous research has 
looked at chatbots within several domains, but not towards women’s general sexual and reproductive health. This 
offers a need to extend the small body of current research.  This report aimed to do so by describing women’s 
experiences of a sexual and reproductive health chatbot used as a decision support tool. The chatbot was designed 
based on a user-centered approach, allowing women to express desired personality traits in a person when 
discussing the topic. This resulted in the design creation of two chatbots with two different personalities. 
Exploratory Wizard of Oz studies were conducted with 6 users by simulating interaction with both chatbots 
operated by a human. Users were followed up with a survey and interview creating insights to their experiences 
with each chatbot, showing a preference towards the chatbot with personality. Findings resulted in contributing to 
research with proposed guidelines for how to design a sexual and reproductive health chatbot. 

 

 
SAMMANFATTNING 
Chatbots blir allt mer populära och interagerar med människor genom skriftligt språk. Tidigare forskning har 
utforskat olika användningsområden för chatbots, men kvinnors sexuella och reproduktiva hälsa har inte varit en 
av dessa områden. Detta skapar ett behov att expandera den nuvarande smala forskningen. Denna studie syftar till 
att göra det genom att beskriva kvinnors erfarenheter av en chatbot för sexuell och reproduktiv hälsa som används 
som ett beslutsstödsverktyg. Chatboten utformades utifrån ett användarcentrerat tillvägagångssätt, vilket tillät 
kvinnor att uttrycka önskade personlighetsdrag hos en person som man diskuterar ämnet med. Detta resulterade i 
ett design skapade av två chatbots med två olika personligheter. Wizard of Oz studier genomfördes med 6 
användare genom att simulera interaktionen med båda chatbots drivna av en människa. Deltagarna följdes upp 
med en enkät, följt av en intervju för bättre insikt till deras erfarenhet med varje chatbot. Resultaten resulterade i 
att bidra till forskning med förslag på riktlinjer för hur man utformar en chatbot för sexuell och reproduktiv hälsa. 
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ABSTRACT 

Chatbots are increasing in popularity and interacting with 
humans via written language. Previous research has looked 
at chatbots within several domains, but not towards 
women’s general sexual and reproductive health. This 
offers a need to extend the small body of current 
research.  This report aimed to do so by describing 
women’s experiences of a sexual and reproductive health 
chatbot used as a decision support tool. The chatbot was 
designed based on a user-centered approach, allowing 
women to express desired personality traits in a person 
when discussing the topic. This resulted in the design 
creation of two chatbots with two different personalities. 
Exploratory Wizard of Oz studies were conducted with 6 
users by simulating interaction with both chatbots operated 
by a human. Users were followed up with a survey and 
interview creating insights to their experiences with each 
chatbot. Findings resulted in contributing to research with 
proposed guidelines for how to design a sexual and 
reproductive health chatbot.   
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INTRODUCTION 

Designing for women’s healthcare remains an 
underexplored area of human-computer interaction (HCI), 
particularly outside informational systems for maternal 
health [1]. In HCI the interest for research exploring how 
technology can be used in relation with women’s health is 
emerging, but still far long from being a well researched 
area [2].  

Health focused chatbots are increasing in popularity in both 
academia and industry, showing promising results of user 
satisfaction and usage acceptance [4]. Moreover, there is a 
need within HCI research to raise the question of how 
designing chatbots should be approached [13]. This inspired 
the idea of a chatbot used as a decision support tool (DST) 
to provide women a user-centered sexual and reproductive 
health (SRH) care. The purpose of a DST is to facilitate 
users’ decision-making process [11]. But how do women 
want their chatbots to be when discussing intimate matters 
as sexual and reproductive health?  

To mitigate this issue, this study focuses on the process of 
designing a SRH chatbot based on women’s desired 
personality traits. Two chatbots were designed with a 
conversational focus for each personality. The chatbots 
were evaluated by 6 women after having conducted a 
Wizard of Oz (WOz) experiment.  
This study’s main contribution is to identify differences 
experienced when engaging with the two chatbots based on 
a scenario covering a SRH topic. The effect of the chatbots 
on women proved that personality traits did have an impact 
on women’s experiences when discussing intimate matters 
and resulted in preferred chatbot personality traits and 
behavior. Finally, several aspects of the conversation 
affecting users set a tone to proposed guidelines for future 
design of SRH chatbots with personality traits.  
BACKGROUND 

Contraception usage in Sweden 

Unintended pregnancy is a global health problem that 
stresses the importance of effective sexual counseling by 
healthcare professionals [30]. In Sweden there are maternity 
and youth clinics where women have easy access to 
contraceptive care and counseling with effective 
contraception being available. Despite this, a study on 
Swedish women showed a high proportion of 8.9% 
(89/1001 women) with an unmet need for contraception, 
meaning women who are not trying to get pregnant and 
currently not using contraception [22]. Women who stated 
effectiveness being the most important feature when 
choosing contraceptive method, showed a lack of accurate 
knowledge on contraceptive effectiveness [22]. This 
stresses the fact that there is a knowledge gap and need to 
attend to the issue. 
Decision support tools 

A patient-centered approach to providing contraceptive care 
is recommended within the field of women’s reproductive 
health care [23]. It emphasizes the importance of 
individually tailored care in order to improve its quality and 
outcome by listening to what women want, meeting their 
needs and ensuring their reproductive autonomy [34]. 
Patient-centered contraception care involves women’s 
previous experiences, current concerns, attitudes and 
knowledge of contraceptive methods [38]. There are many 
different types of contraceptive methods to choose from 
which facilitates finding one that is most suitable for each 



individual. However, this can become overwhelming for 
women when making a decision, considering all attributes 
of each method, such as contraceptive usage, side effects 
and effectiveness [21].  

A DST is an approach recommended in order to provide 
patient-centered contraceptive care and help women find 
the best suitable contraception method by complementing, 
not replacing, counseling from health care providers [23]. 
DSTs facilitate patients decision-making by providing them 
the tools needed to evaluate their options in order to find a 
method satisfying their needs [11], which is important as 
dissatisfaction can lead to inconsistent and unsafe 
contraception usage and a higher risk of unintended 
pregnancy [23, 10]. A DST can relief a midwife's workload 
as time can limit their ability of providing full information 
during consultations. Further, this could prevent patients 
from missing information due to time and decrease 
knowledge gaps and misconceptions by giving 
individualized information to point women towards a more 
informed choice [10]. An informed decision grounded in 
patients’ values is an important aspect of good quality and 
ethical health care [25]. Research suggests that decision-
making differs based on the healthcare domain and that 
women need increased autonomy in their decision-making 
when seeking contraceptive care than in general health care 
[10], and that DSTs used in consultation for contraceptives 
are an acceptable tool [14]. Studies have also shown that 
contraceptive DSTs are linked to better comprehensive 
knowledge about contraception and specific methods, with 
a higher rate of satisfaction with chosen method [23]. There 
are many methods which might function as a DST, with 
chatbot technology offering on such approach. 
Chatbots 

A chatbot, or a conversational agent, is a dialogue software 
able to have a conversation with a human by the means of 
natural language. Chatbots are an interesting topic within 
both academia and industry by means of the increased 
interest and development in artificial intelligence, natural 
language processing and cognitive systems [7]. Solutions 
are being employed everywhere from food booking 
chatbots to medical chatbots [13]. However, chatbots have 
been around for a long time, the first named ELIZA was 
built as early as 1966 [36]. Since then a variety of new 
chatbots systems have been developed, such as ALICE and 
Cleverbot with the purpose of handling more accurate and 
complex dialogues with humans [18]. There is a need to 
analyze how humans converse with chatbots from a 
linguistic perspective [18], particularly how humans are 
affected by a chatbots personality portrayed through its 
linguistics styles.  

A chatbots designer should aim to build a tool to help 
people interact with computers using natural language, and 
take precautions of not replacing the human role or imitate 
a human conversation completely [31], as a too realistic 
human conversation could lead to a false sense of the 

system being able to take responsibility for its actions [19]. 
Moreover, a user-centered approach when designing a 
system that embodies emotional experiences during 
interaction is crucial as theory is not enough to understand 
how it will be used and perceived [32]. 
Human-like chatbots 

Anthropomorphism, as used in this paper, refers to the 
attribution of human-like characteristics and behavior in 
non-human agents [29]. Many studies have shown that 
anthropomorphic chatbots have an effect on users’ beliefs 
and emotions towards them [29], when expressing an 
adequate amount of emotions chatbots are even considered 
to be more credible [40]. In addition, research has proved 
that a system’s response rate affects the way a user 
perceives a chatbot [40]. One way stated to create a more 
human-like chatbot was by delaying responses to increase 
the feeling of humanness as it was more natural for a 
human to take a longer time responding than a chatbot. 
Generally, the study stated that fast responses were 
connected to making a chatbot less human-like, although 
having too long response rates was shown to easily become 
negative as users may have expected a fast response leading 
to a dissatisfaction with the chatbot [40]. 

RELATED WORK 

The found study’s connecting to the main areas chatbot, 
personality, SRH and women’s health are presented below.  

As the majority of users are going online for health related 
questions, a study [37] took interest in investigating the 
digital assistants Siri and Google Assistant ability to answer 
sexual health related questions in comparison to a Google 
search. Many responses reflected on the lack of sexual and 
reproductive health (SRH) information existing in search 
tools giving misleading and incorrect answers to its users. 
Siri’s response to “Could I get pregnant?” was “I’m afraid 
I don’t know the answer to that”, when asked for the 
nearest “sexual health clinic” a local acupuncture clinic 
was suggested. However, they showed that even the more 
reliable search tool Google was inaccurate and less 
encouraging at times. Studies have also compared chatbots 
and search engines as information sources for adolescents 
seeking answers to sex, drug and alcohol related questions 
[8]. The study proved the chatbot to have a positive effect 
on the adolescents as they consulted it prior to taking a 
decision, its conciseness and quality of information was 
also preferred. In fact, a chatbot’s ability of acting as non-
judgmental confidants has been stated by another study, to 
add valuable experiences for users when having a 
conversation on sensitive topics [39].  

Building chatbots with personality is pretty much still an 
open challenge. A study [35] explored the most compelling 
chatbot personalities to young users in India by creating 
three different personalities; nerdy, fun and emotional. The 
study showed that even if the majority did prefer the nerdy 
chatbot, they did want the chatbot to be infused by the other 
personalities, making it more a question if to provide users 



a set of personalities to choose from. However, the study 
focused on a more general personality in the form of a 
character rather than exploring specific personality traits. 
Another study imitated characters in popular TV shows 
when building chatbots personality to make them more life-
like [26]. Also it has been proved that first impressions of 
personalities and attitude quickly emerge based on simple 
greetings and can even enhance the likelihood of a system 
[41].	Research also states women to be interested in using a 
mobile application built to promote sexual health of college 
students in the US [27].  

The majority of work on women’s health in HCI focuses on 
maternal care [1]. There has been studies on a mobile-
phone based chatbot built to provide users with information 
on family planning methods [20], a chatbot for mental 
health counseling [5], a medical chatbot with personalized 
recommendations and tracking features for patients [10], 
creating a need in HCI for an extended research within the 
design space for women’s SRH.  

RESEARCH QUESTION  

With the chatbot technology potentials as a DST combined 
with the overlooked topic of women’s health within HCI, 
one can not help but ask, how they can be combined to 
extend research and women’s health care.  This study aims 
to explore: “Which personality traits are appropriate for 
the delivery of sexual and reproductive health chatbots and 
how should they be designed?”. Following questions sets 
focus to answering the question:  

- How do women want their chatbot to be like? 
- How can traits be implemented in a chatbot?  
- What aspects of the conversation affects the 

perception of the chatbots personality? 
METHOD 

A user-centered approach was used to understand which 
traits women desire when discussing intimate matters to 
create personality profiles. This approach was inspired by 
Meerbeek’s et al. study [24] that suggests a user-centered 
design process for creating robots with personalities, but the 
approach was modified to suit this study’s purpose. Their 
approach feels suitable for designing a chatbot’s personality 
as research shows positive outcomes from DSTs used to 
provide user-centered contraceptive care. 

This section describes the methodology used to design the 
two chatbots personalities, where the first chatbot (C1) is 
based on an interpretation of a robotic feeling and the 
second chatbot (C2) is based on user’s desired personality 
traits and behavior. They were then compared with each 
other to evaluate users’ perceptions and experiences. The 
process consisted of four main steps; personality creation, 
persona creation, conversational design and WOz 
experiments.  

Big five model  
The Big-Five model is the most widely used and accepted 
theory of personality. The Big-Five framework 

represents personality traits in five broad factors, 
Extraversion, Agreeableness, Conscientiousness and 
Neuroticism and Openness.  Several questionnaires based 
on the Big-Five dimensions have been developed, usually 
containing a large amount of questions, therefore many 
researchers consider them too long for their research 
purpose which has lead to developing a shortened version 
of the model [16]. It is not uncommon to use single 
adjectives instead of long phrases to describe personality 
[24], one of the most used is Goldberg’s comprised model 
of descriptive adjectives [15].  

Personality creation of first chatbot  

The idea was to create one chatbot with an impression of 
being more robotic and less human. With the hypothetical 
aim of enhancing the feelings when comparing it to C2 with 
user’s desired personality traits implemented. The 
personality of C1 would be described as being more 
introvert and getting straight to the point, not taking much 
attention to small talk or emotions expressed by the users. 
Based on the Big Five C1 can be described as being lower 
in Extraversion (less sociable, talkative and enthusiastic), 
Openness (less curious, deep and imaginative) and 
Agreeableness (less sympathetic and more cold) [16].  

Personality creation of second chatbot  

Personality design process 
The second chatbots personality was created based on 
women’s opinions and thoughts to understand what traits 
women want, need and seek in someone whom they discuss 
SRH with. These traits were later on applied to the chatbot 
to make it more appealing to use and effective as a support 
tool in their decision-making. 

The process purposed by Meerbeek et al. suggests to use 
the most prevalent personality framework in psychology 
(“Big Five”). The idea is to use personality adjectives 
chosen from the five traits of the five-factor model and use 
them as triggers for a discussion about their desired 
personality of a person to talk contraception with. By 
explaining the traits meaning and definition women become 
involved in the design process and facilitates creating a 
personality. 

Goldberg’s included shortened models of descriptive 
adjectives were used to asses the chatbots personality [15]. 
As the adjective list was too long, suitable adjectives were 
carefully selected based on the purpose of the study. Only 
adjectives that were considered to be useful as a discussion 
starter relevant to a personality of a chatbot discussing SRH 
were selected, which resulted in a narrowed list of 26 
adjectives were at least one was a positive and negative 
adjective extracted from each of the five traits and 4 
suitable adjectives for the study were added. 

Participants received two sets of cards laid out randomly 
and an A2 sheet with four categories (ideal, desired, neutral 
and undesired), one card-set had the adjective words  



 
Figure 1. Personality test, headlines left to right: ideal, 

desirable, neutral and undesirable. 

printed on them in both Swedish and English and the other 
was empty. Participants were asked to follow two steps 
while having an ideal person, of their own choosing, in 
mind: 

1. Pick a card or write one characteristic on an empty card, 
explain the meaning of the word and what makes them 
perceive a person having that characteristic. Then 
categorize the card on the A2 sheet having in mind their 
ideal person’s personality (see Figure 1). 

2. After having sorted all cards, start removing cards until 
the 15 (+/- 1) most valuable characteristics were left 
defining their final ideal person, since this would 
facilitate understanding the most meaningful 
characteristics to create a personality. Participants were 
then asked to explain who the person they were thinking 
about was.   

The method was initially tried out during a pilot test, to gain 
insights on improvements. A total of 6 women in the age 
range of 20-30 participated. Data was collected by 
recording participants’ definition of all adjectives and 
photographing the A2 sheet.  

Personality data analysis method 
The most desired characteristic for each category derived 
from the quantitative data based on the pre- and self-written 
adjectives kept in Step 2 (see Figure 2), and the qualitative 
feedback, based on the participants’ explanations in Step 1 
was used to give insight into understanding the meaning of 
the top characteristics derived from the quantitative data. 
The qualitative feedback was analyzed by summarizing 
similar descriptions. 

Personality design results 
The most desired personality traits for each category were: 
understanding as ideal, patient as desirable, loving as 
neutral and ignorant as undesirable. Participants’ 
description of these traits in Step 1 is summarized and 
presented below: 

Understanding: Can understand someone else’s situation 
without having themselves experience it. Asking follow-up 
questions shows that the person cares by trying to 
understand and listen. “If the person asks follow-up 
questions it would at least feel as if it is trying to care”, 
“Doesn’t make you defend your choices even if the person 
doesn’t agree”, “A non-judgmental person”. 

Patient: Listening reflects being patient. “Listens even if 
the person is not interested”. Allows you to further explain  

  

Figure 2. Most desired characteristic for each category 

 
Figure 3. Persona for chatbot with personality.  

without interrupting. Not stressful and sets out time to 
listen. “If you don’t know what you need, leads you by 
asking questions, takes it slow until you land on what you 
needed”. 

Loving: Good listener pays attention to details. Shows 
affection and warmth. “Shows warmth and emotions above 
the usual”. Makes someone comfortable and shows 
consideration. Can be difficult to handle from a stranger. 
“Feels wrong if someone is loving when discussing health, 
if not family or friend”. “Feels neutral when discussing 
contraception but would be an extra good feature”. 
 
Ignorant: Does not listen carefully or pay attention. Does 
not take notice to details that are expressed. “Asks questions 
without caring for the answer to it”. Dismisses concerns 
and does not let you elaborate them. “If you tell your 
problem to a person and it dismisses it by saying ‘Oh, but 
that’s fine.’”, “Indifferent by not caring about how I feel.”.  

Personality gender 
When asked whom participants thought about, half of the 
participants said a midwife they had met and liked, one said 
a combination of a midwife she liked and disliked, and the 
rest a combination of midwives and friends. All participants 
referred to their person as being a female, by using the 
gender-specific pronoun “she” when describing the person. 
Persona creation 

Personas is a well-known procedure in HCI, used to help 
designers achieve a user-centered design by creating 
fictional characters based on the users’ descriptions [6]. 



The results from the data collected in the personality test, 
lead to the creation of a persona based on the four top 
characteristics, the most described person being a midwife 
and gender preference representing the desired personality 
and behavior (see Figure 3).  

Conversational design 

Designing a conversation based on personality traits is a 
challenge with many aspects to take into consideration, 
such as culture. In order to translate the four characteristics 
into a text-based format, much carefulness was taken in not 
overdoing the traits as it could easily become to much and 
affect the user and the chatbot’s credibility in a negative 
way. In order to understand how written language could 
portray a personality trait, the qualitative feedback from the 
personality test was combined with the researcher’s (whom 
fits the target group as a woman in her 20´s) thoughts and 
opinions on how to characterize the four personality traits. 
To reduce subjectiveness and find inspiration, friends and 
colleagues were asked to recommend a person reminding 
them of the persona. Such an example was Mrs. Gump in 
the movie “Forrest Gump”. The British series “Call the 
midwife” was also used as inspiration where many 
characters have traits as being patient, understanding and 
loving during an intimate and sensitive setting as giving 
birth.  

Further, to reduce being bias in responses, a conversational 
guideline and behavioral rules were created and used in the 
following section to enhance the perception of being 
autonomous and staying in “character”.  

Wizard of Oz 

WOz is a widely accepted and used methodology within the 
field of HCI and HRI, were the designer can simulate the 
systems functions by acting as a hidden human operator, 
referred to as the “wizard”, to evaluate how users would 
have interacted with the system [30]. One of the most 
common uses of the methodology is with interfaces using 
natural language which can be complex and costly to 
develop [17, 32].  

The deception of interacting with a system helps the 
designer create a realistic situation and provoke an 
authentic behavior from the user, which would not have 
been achievable if knowing they were conversing with a 
human [28]. Although, this has also raised ethical concerns 
with participants’ gullibility when disclosing the truth of the 
deception and also the wizard’s ethical difficulties of 
having to deceive someone [28]. The wizard is expected to 
read the input, interpret it and formulate the output 
simultaneously, which can easily be challenging. Therefore, 
it is important that the wizard practices to minimize chances 
of mistakes and creates scenarios as instructions to guide 
users in the interaction with the system [8].  

Preparations 
Technology: A set of tools to be used in the simulation 
were decided and prepared. In order to chat with the users 

two accounts where created on Facebook, the accounts 
were both named Elsa-Bot as users stated in prior analysis 
to prefer a woman. An external monitor connected to a 
laptop was used in order to act faster and get a better 
overview of the documents and conversation. A video call, 
audio- and screen recording tool was also prepared. 
Scenarios: Green’s et al. study describes three steps needed 
in a simulated scenario to create a more realistic feeling and 
speed up response rate of the wizard. First, to provide users 
with instructions they were given two scenarios that were 
not detailed in order for the participant to write naturally 
and become more emotionally engaged in the roleplaying. 
Moreover, allowing for different outcomes reflecting a 
more realistic scenario, comparing to a firm script with set 
questions. In short, the scenarios covered an issue 
concerning contraceptive usage, where one woman wanted 
to change her current method to an intrauterine device 
(IUD) but first wanted to know the difference between 
different types and the other was considering to use 
contraception pills to regulate her menstruation cycle. 
Secondly, the constraints of scenarios helped the wizard to 
somewhat predict questions that could be asked and finally 
as a third step create a pre-written set of typically asked 
questions for each scenario. 

Predicted Q&A: To prepare simulations the wizard’s 
conversational guideline and the pre-written questions were 
used to help create a document with possible questions and 
answers (Q&A) for each scenario and chatbot to improve 
the response rate. The chatbots had the same facts and only 
differed in the way of communicating it. Most used fact 
was taken from 1177 (http://www.1177.se), a well-known 
Swedish information site for health and care. Following is 
an example of the two chatbots’ response for concerns with 
irregular menstruation in one scenario:  

“Having an irregular menstruation is not dangerous. A 
menstruation cycle can vary from person to person. If it 
feels to be difficult you can take contraception pills in order 
to have a more regulated menstruation.” (C1) 

“Having an irregular menstruation is not dangerous, 
however, it can of course feel difficult not being able to 
control it. A menstruation cycle can vary from person to 
person. If it feels to be difficult, which it should not need to 
be, you can take contraception pills in order to have a more 
regulated menstruation.” (C2)  

Pilot study: Prior to real simulations, pilot studies were 
conducted by the wizard, being me, with friends in order to 
practice acting the role, testing the pre-written script and 
chosen tools. This was valuable as I had no prior 
experience, I learned how to navigate faster in order to find 
possible responses, make final tweaks and adjustments. 
Most errors were based on the wizard’s self esteem of being 
able to be perceived as a chatbot and also minor 
technicalities as forgotten passwords to accounts. 



 
Figure 4. Participants when C1 asking her to rephrase 
sentence (left) and C2 writing ending sentence (right). 

It was also decided to start simulations with C1 and then 
C2, as starting with C2 led to higher expectations and an 
increased negative feeling towards C1.  

Participants: The 6 study female participants, between the 
ages of 20–30 years, signed up through a survey and their 
education range was between a bachelor degree and 
master’s degree. Number of participants was limited by the 
researcher’s ability of conducting the research solely. Their 
areas of specialization included Computer Science, HCI and 
Business. All participants spoke fluent Swedish, and all had 
previous experience with interfaces used in the study.  
Simulations 
Prior to the test, participants chose the most appealing 
scenario, which helped the wizard prepare better and get 
into character easier. Participants acted in their natural 
environment, video call was used as communication tool, 
the process of the test and their role as participant was 
explained. They were recorded, after giving consent, 
informed to not take any medical advice seriously, notified 
that the researcher will read their conversation after 
simulations, as discussing these topics can be sensitive even 
if scenarios are used, and finally, asked to wait until the 
chatbot contacted them to start the discussion. As 
mentioned, first conversation was with C1 and the second 
with C1. The wizard was not in contact with the 
participants during the test to create an uncontrolled 
experiment, although participants could always reach out to 
the researcher through another chat medium if they no 
longer wished to participate (see Figure 4).  

Data collection and analysis method 

Participants provided insights through a survey, without 
interacting with the researcher to not influence their 
responses. The survey was a mix of multiple choice and 
open-ended questions. In one multiple choice question, 
participants were asked if they had experienced 10 traits, 
four top traits, four randomly added from second most 
desired traits for each category and two out of discussion 
interest. Afterwards, an open-ended interview based on 
their survey answers was conducted through video call to 
gain a deeper insight to their thoughts and opinions.   
Data representing dialogue duration, number of messages 
sent/received and recordings during conversations and 
interviews were collected from all 6 chat sessions. A 
message was defined as any single transmission of data 
from the user, regardless length or content. A thematic 
analysis was used to identify, analyze and present so called 
themes that are patterns found within the data collected [3].  

 
Figure 5. Participants response of chatbot identity and feeling. 

It is the researcher’s judgment to define the themes based 
on what is determined as being most capturing and 
interesting [3]. As a great amount of data was collected, the 
analysis method simplified the workload. Further, 
quantitative data was extracted from the chat sessions, such 
as dialogue duration, scenarios chosen and number of 
messaged going back and forth. The analyzed data is 
represented in the following section as findings. 

FINDINGS 

Conversation data 

Dialogue duration 
The average dialogue duration was 15,3 minutes for C1, 
with a maximum of 35 minutes (1 case) and a minimum of 
9 minutes (1 case). The average time for C2 was 14,6 
minutes, with a maximum of 27 minutes (1 case) and a 
minimum of 9 minutes (1 case). Four participants chose 
scenario 1 and two participants scenario 2. 

Number of messages sent and received 
In total, C1 sent 141 messages (avg. 24) and received 104 
messages (avg. 17), C2 sent 178 messages (avg. 30) and 
received 102 messages (avg. 17).  
Chatbot or human 

Participants were asked in the survey whether they thought 
their first and second conversation to be with a chatbot, 
human or a chatbot and human. Results showed that the 
majority thought C1 and C2 were real chatbots. They were 
asked if the conversation felt as any of the previous stated 
options, and the majority responded stating that C1 also felt 
as a chatbot but C2 felt more as a chatbot and human (see 
Figure 5). These answers were elaborated in the interview. 
The only participant who said C2 was a chatbot and human, 
explained having suspicions of a human-operator as she felt 
that the chatbot understood complex sentences. However, 
she said that it did not affect her experience. The 
participants who said it was a real chatbot based their 
answer on two main things, the response speed and 
limitations of understanding misspelled or poorly put 
sentences. 

Error handling 
The majority of participants said it was clear that it was a 
chatbot as it did not understand what they were trying to 
say when having misspelled a word or written a complex 
question (see left Figure 4). “They wanted me to ask the 
question straight-up, for example instead of me asking ‘I’m 
worried I might get pimples’ it wanted me to say something 
more like ‘I’m worried I could get acne as a side-effect of 
contraception pills’”. One participant had small suspicions 
that it might  



  

Figure 6. Result of experienced trait for C1 and C2. 

be a human in the beginning of the conversation with C1, 
but that was forgotten when the chatbot did not understand 
her complex question. Moreover, none of them expressed a 
negative feeling when the chatbot did not understand the 
input and asked the participant to rephrase the message. 
Some even said that they felt an understanding towards the 
chatbots’ built capacity when asked to rephrase themselves.  

Response speed 
According to most participants the chatbot responded too 
fast in order for it to be a human writing, making it more 
convincing that it was a chatbot. “Even if stated that there 
could have been a human, it went too fast to be able to do 
that. And no spelling errors.”  
No one experienced the response speed to be consistent, as 
it occasionally felt slower or faster. One participant said 
that when experiencing the chatbot as slow she felt as not 
being important enough, another participant expressed 
slight irritation towards it motivating it by saying: “If it is a 
chatbot then it should be able to reply fast”. She did not 
have any suspicions of it being a human as she said it 
compensated at times by being able to give lots of 
information in a short time, making it impossible for it to be 
a human. Three persons expressed a positive feeling 
towards the chatbot occasionally being slower to answer, 
creating a feeling of writing more personalized responses 
gave them a perception of C2 being more human-like. “It 
took a very long time, chatbots usually don’t, although I 
interpreted it as a built in function to make it seem more 
human-like.”. “It was good that it didn’t take one second, it 
made the answer feel less static and more adapted to me”. 

Personality traits of chatbots 

When asked, in the survey, if any of the ten personality 
traits were experienced, C1 was explained as being 
straightforward and C2 as understanding and warm by six 
participants (see Figure 6).  

All participants expressed feeling a difference between the 
chatbots. The open questions in the survey, asking the 
participants to describe each chatbot, their differences and 
which personality traits they experienced were further 
elaborated by the participants in the interview. Results were 
analyzed and presented below.   

Personality of C1 
All participants described C1 as being informative, three 
women said it felt like an encyclopedia, this was based 
mainly on C1 being more formal, objective and concise in 

the way it replied. Some said that they felt they had to 
specify their question in order for it to understand them and 
when expressing concerns, the chatbot only replied them by 
being informative without addressing their emotional need. 
“It felt unnecessary describing my worries I needed to be 
more straightforward instead. [...] my concerns can be a 
reason for which contraception method I would want, it is 
therefore important to discuss them [...]. As the chatbot did 
not understand that, it didn’t make me feel as it was the 
right way to go to find help choosing which contraception 
method would suit me.”  
Further, C1 being informative made the majority feel as if 
they could not ask it further questions, some said that they 
felt restricted and could not keep the discussion going. “If 
you compare it with a human who would have responded 
with only a simple answer back you would feel as if the 
person didn’t want to talk to you”.  
Being informative was strongly connected to being 
straightforward by the majority of participants saying that it 
only gave straight answers, one participant said that if felt 
as C1 not being caring and worse at understanding her than 
C2. Another participant said that it gave a feeling of being 
unpleasant, less engaged and willing to help her.  
Many participants also stated C1 being serious, this was 
defined as something negative, which made them feel as the 
chatbot being cold, stiff and also concise. One participant 
expressed it as the chatbot being “pure of business and 
mostly answering with straight questions or facts and 
nothing more than that”.  
Moreover, participants described C1 as being ignorant, one 
participant said it made her unsure of how to express herself 
as she at times wanted to ask multiple questions at once, but 
felt as C1 only being able to pick up on the main thing and 
ignoring the rest. “It only gave straight answers, even to 
sensitive questions with concern embedded in the sentence, 
no sympathy or understanding only straight fact nothing 
more. It ignored my concerns. That is needed in order to be 
willing to open up more which was experienced with [C2] 
when starting its sentences by saying ´I understand´ or 
´Yes, that can be hard´”.  
All participants expressed that the way C1 greeted them at 
the beginning of the conversation by saying “Hi!” felt cold 
compared to C2 who greeted by saying “Hi, there!”, one 
participant said it also enhanced her feeling of C1 being 
serious and decisive from the way it started the 
conversation.  
Two participants did not perceive the chatbot as being 
reliable, one said that she based this on the chatbot missing 
a sense of emotional understanding which C2 could provide 
her. The other person said neither C1 nor C2 felt reliable as 
none seemed able to meet her needs in the way she liked to 
express herself, with more complex questions and multiple 
statements at the same time. “Even if the information was 
the same, I feel that reliable is not only a matter of 



information, but also an emotion, combined with concise 
answers by [C1] and no possibility of asking more, it felt 
less reliable than [C2] who attended to my emotional need” 
Personality of C2 
All 6 participants found C2 to be understanding, which 
made the chatbot feel more human-like and therefore also 
more likeable than C1 as all participants said they rather 
discuss their SRH with C2. “Didn’t only ask a question but 
added ‘Good that you came here’ or ‘Everybody is 
different’ which makes someone feel as understanding”.  

Two participants explained that C2 had a more colloquial 
language making it feel less as an encyclopedia as C1 could 
feel like, which gave C2 a humanness feeling. “[C2] gave 
an impression of being understanding, as if you were 
discussing with someone sitting next to you”. “You could 
elaborate your thoughts with [C2] meanwhile [C1] was 
mostly concise making it more likely for me to only answer 
‘okey’ back”.  
They felt that its choice of words was more human-like and 
not as formal as C1 could be and made it feel more caring 
and nice. “[C2] was more personal and human-like, even if 
you could tell it was a chatbot. It was great with opening 
sentences, informative but understanding.”. Moreover, a 
positive view towards C2’s opening and closing sentences 
was expressed by all participants, one person said it added 
opening sentences and did not only respond with 
information, mentioning the example of the chatbot saying 
“Good question!”, made it feel as understanding and warm. 
“When expressing that you can reach it anytime when 
saying goodbye was nice to know that it exists for me if I 
would like to talk more”. Another participant experienced 
C2 as adding sentences as “I understand” or “It can be like 
that” felt more sympathetic and understanding. “saying 
things like ‘Great!’, that makes you happier and curious.”  
Moreover, all participants enjoyed being asked follow-up 
questions by C2, which was stated as being kind, warm and 
personal creating a more human-like feeling. One 
participant explained caring by giving the example of the 
chatbot writing “How does that sound to you?” after having 
answered her question. Many participants said the follow-
up questions made C2 feel more human-like and 
understanding. “C2 tried to care more about what I was 
trying to get out of this conversation”. “It asked counter 
questions and did that little extra which felt more as a real 
conversation rather than an encyclopedia. When I asked 
what the difference between the two existing IUDs, [C1] 
only listed the differences, like […], meanwhile [C2] 
checked if that answered my question”.  
As mentioned for C1, all participants had an opinion of the 
way the chatbots greeted them, C2 was perceived as being 
nice and warm. “Saying ‘Hi, there!’ gave a warmer feeling 
than only saying ‘Hi!’”. “’Hi, there!’ instantly felt more 
human-like and made a big difference”.  

In this case, the participants who experienced C2 as serious, 
defined it as positive, one said that it was serious in a way 
were it would not laugh something off and the other person 
as C2 feeling serious and not juvenile which would not be 
desired for her when discussing matters that could be 
sensitive. All participants who marked C2 as funny referred 
to the chatbots ending sentence “[…] Best thing about 
being a chatbots is that you never need to sleep” as 
enhancing their conversation in a positive way without 
being too jokey (see Figure 4). “The ending was fun and 
made the conversation more enjoyable”.  
All participants experienced C2 as being patient, some felt 
as if both chatbots wanted them to state their question and 
not fulfilling their need to simply talk with the chatbot 
explaining their situations. However, all participants said 
that it gave them time to reply calmly. 
Conversation color 

Five participants noticed the conversation color being light 
pink with C2 and C1 having the default preset blue color of 
the interface (Facebook Messenger). One participant 
mentioned noticing the colors differing in the survey, 
before even reaching the question referring to the colors, 
describing the pink color as a more pleasant and cozy 
feeling. Two other participants explained it as creating a 
more relaxed or harmonious feeling compared to the blue 
color that felt more cold, sterile and serious.  

One of the five participants who noticed the color differing 
said that it did not affect her. “Positive that both had a 
color, however, it didn’t really matter which color. Except 
for if it would have been a dark color”. The person who 
had not noticed a change of color was notified during the 
interview, went back to check the conversations and then 
said that the light pink color felt much more harmonious 
and comfortable comparing to the blue color described as 
more cold expressing a serious clinical feeling. 

Mirroring conversation linguistic 

An interesting finding was that all participants answered 
that the chatbots did in fact have an effect on their way of 
communicating with them. Two participants said that the 
perceived emotions of both chatbots even infected their 
own feelings, for example C2 felt happier and made them 
feel happy as well. “If someone is nice to you than you 
become nice as well”. “The exclamation mark indicated 
happiness, a happy person writing, which affected me and 
made me feel as I can do it back. I started writing with 
exclamation marks and nicer than completely formal in the 
start with [C1], when I didn’t get the same answer back I 
wasn’t willing anymore to keep writing like that”.  

The participant, that said both chatbots felt as a chatbot and 
none were understanding, expressed similar thoughts 
regarding the chatbots ability to understand her. She did not 
feel the chatbots being able to comprehend everything 
mentioned when writing multiple questions at once. She 
expressed this as highly limiting her way of communicating 



with it, forcing her to think for a long time how to 
formulate herself before replying. “Can I write ´sex´ [sex 
also means the number six in Swedish], or will it 
understand it as the number six, do I have to write 
intercourse? […] It forced me to think in a way that I 
normally wouldn’t if writing to a friend”. Her first 
conversation took longer as trying to learn how to talk to it. 
“I, as a person, am not concise but very elaborated in my 
way of expressing myself in writing. I like adding details 
and thoughts. […] when I ask a question […] I want to get 
a lot in. A human can cope with a lot more but it becomes 
difficult for a robot. […] If you have the knowledge of how 
to write to it, the faster it would be to think how to 
formulate myself and receive an answer”. 

Privacy concerns 

The majority of participants stated not being affected by 
their exposed identity as scenarios were used, although they 
could see some issues if they were to seek and contact a 
chatbot for personal private matters. “Oh, do I dare to write 
this on Messenger?”. Another concern stated was using a 
platform that is used for other personal conversations 
usually with friends, family or colleagues where typically 
private intimate issues are not discussed. Many stated a 
more suitable place for such a conversation to be an 
independent platform with the opportunity of being 
anonymous. “Here I am having an intimate discussion with 
a midwife and my friend writes to me about something 
completely different, I would have rather had the 
conversation with a chatbot on another platform”. 
Emoticons 

Most participants stated emoticons not having changed their 
experience of the chatbots, some said it would have felt 
unserious and not suitable when discussing intimate 
matters. “You wouldn’t go here to joke around with a 
robot, [..] you are there for a purpose and not really for the 
fun of having company” 
Some expressed that it could have been nicer to have 
emoticons although it can be perceived as unprofessional. If 
emoticons were used in the beginning/ending of the 
conversation or alongside answers that are not connected to 
fact it could be pleasant. Two participants said exclamation 
marks made them perceive C2 as warm and happy, one said 
she could even imagine how the chatbot would sound when 
using exclamation marks.   

DISCUSSION 

This study extends an underrepresented field by designing a 
SRH chatbot as a DST tool for women based on their 
desired personality traits. For this purpose, two chatbots 
were designed with different personalities. The first chatbot 
was designed based on being lower in the Big five 
categories Extraversion, Openness and Agreeableness. The 
second chatbot’s personality was designed by using a user-
centered approach. Based on user knowledge combined 
with inspirational characters, a conversation guideline was 
created to reflect the desired personality traits. Finally, this 

was used to simulate a WOz experiment to understand 
women’s experiences. The findings of the study provided 
great insight for chatbot research and design for women’s 
health. This section, will first discuss the methodology used 
and findings, then present proposed guidelines for 
designing a SRH chatbot with personality traits. 

Methodology of study 
The study used as inspiration [24] to design a personality 
had a valuable user-centered approach, providing better 
understanding for how women would like the chatbot to be. 
However, the task of describing a personality trait simply 
based on a person’s behavior or way of communicating, 
was difficult for many participants. Many found it hard 
describing a single trait without using the same word. 
Meerbeek’s et al. approach provided a good base for this 
study’s design process of creating a personality. Translating 
the most desired traits into text-based conversations was 
acknowledged to be a challenge. However, the combination 
of inspirational characters and user’s previously stated 
description of each trait simplified creating a conversational 
guideline. The guidelines were helpful during the following 
steps, where conversational scripts were needed in order to 
conduct the WOz experiments, although, the researcher’s 
own influence could not be overlooked. One big concern 
with the method was the ethical deception aspect [28], 
being a wizard requires a lot of practice and confidence, the 
latter was difficult to achieve and led to postponing 
experiments. However, each testing became an iteration 
process for the wizard; constantly trying to improve itself. 
Further, deceiving the participants felt difficult, especially 
when disclosing they had been talking to me the whole 
time.  

Outcome of findings 
The WOz results gave many interesting findings creating an 
insight to women’s experiences. Women in this study 
perceived C2 as more likeable as it felt more human-like, 
which supports previous research stating that 
anthropomorphic systems have an affective influence on 
user [29]. This study supports [33] theory of using a user-
centered approach by involving women in order to design a 
better system for them, as theory would not have been 
enough. The fact, that a slower response rate can create a 
more human feeling [40] was supported in this study as 
well. Although, balancing the response delay time is 
important as irritation and feeling ignored was expressed 
when being too long. Findings showed that all participants 
were highly affected by the chatbots different greetings 
which also determined their perception of the chatbots 
personality as stated by [41]. It was clear that women 
expected more than just information at times when 
discussing an intimate topic, in fact, C1 only giving 
information was experienced as being ignorant. The 
findings presented as patterns showed what aspects of the 
conversations that affected women’s perception of the 
chatbots personality. This led to the creation of following 
proposed guidelines.  



Proposed Guidelines  
Below, proposed guidelines for how to design for a SRH 
chatbot with implemented personality traits are presented.  
Chatbot Interface 
Using social media as a platform were women’s identities 
are disclosed could be problematic when discussing 
personal SRH. This leads to a recommendation of 
implementing a SRH chatbot on an external website where 
women have the possibility of being anonymous.  
Graphical Appearance 
Colors can enhance the chatbot’s personality, the chatbot 
not based on women’s desired traits was described as more 
serious and cold because of its blue color. Graphical 
appearance as colors should be designed to reflect the 
chatbots personality. 
Speed rate  
Delayed messages creates a more personalized feeling. 
However, response delay should be handled with 
carefulness as a too long delay can easily create a feeling of 
irritation, further research is needed for precise delay times. 
Designers should implement delays when designing for 
SRH chatbots as it creates a better user experience. A 
suggestion is, delaying messages when replying to stated 
concerns and not when users ask a straightforward question 
for facts. Pilot studies prior to real simulations are highly 
recommended to find the right balance of delays.  
Error handling  
If simulating a chatbot with a method as Wizard of Oz prior 
to development, error handling should be implemented to 
create a more reliable and realistic feeling for the user. It is 
important to not make it interfere too much with the users’ 
desire to write, although noticing on some misspellings, 
complex formulations or poorly put sentences enhances the 
credibility of being a chatbot. Most importantly, users 
expressed an understanding towards the chatbot when not 
understanding them.  
Greeting 
As with a human, a first impression has a profound effect 
on us, same goes with chatbots. First presentation should 
clearly reflect the chatbot’s personality.  
User Onboarding 
To address difficulties for users not knowing how to 
communicate with the chatbot a user onboarding should be 
implemented if possible. A user onboarding is a way of 
helping new users to successfully adopt a new product. By 
having explanations at the beginning, such as what the 
chatbot can help with or how a user can converse with it, 
creates a more inclusive interface for all women 
independently of their previous knowledge of similar 
technology. It should be accessible only if needed as most 
participants quickly understood by themselves.  
Conversational personality  
A great amount of time should be focused on developing a 
conversation reflecting the personality. It was proved that 

users tend to adapt to the chatbot’s linguistic style and 
emotion; if being concise they became concise and if being 
nice they became nice. A designer should have in mind that 
designing a conversation creates a high risk of being 
subjective and should as much as possible try to share the 
creation with others to reduce being bias.  

Follow-up questions 
Asking further questions creates a more human-like feeling 
and higher engagement from users. This enhances the 
feeling of a chatbot being more caring, understanding and 
personal, which women found to be an important factor 
when discussing SRH related topics. An example of such 
follow-up question could be: “Did that answer your 
question?”. 
Opening and closing sentences   
A SRH chatbot should have opening and closing sentences, 
as experienced to create a relaxed tone and feeling of 
understanding and warmth. The lack of such sentences 
enhances the feeling of being ignorant. Opening sentences 
can either be a form of acknowledgment and/or 
encouragement, by replying “Good question!” the chatbot 
directly addresses the user, creating a personalized answer. 
Closing sentences, are reflected by follow-up questions, in 
order to understand the woman’s current state, see “Follow-
up questions” section.  
Emoticons 
The use of emoticons should be handled with precaution to 
not create an unserious feeling. Too many emoticons could 
create a feeling of being too jokey. By designing a 
conversation carefully small expressions can create the 
same feeling as emoticons.  For example, a happy chatbot 
can emphasize that feeling by the use of exclamation marks. 

LIMITATIONS 

This study was limited to one researcher, short time and 
number of participants. Besides previously mentioned 
limitations, the lack of knowledge on future implementation 
limits the study. However, the focus of this paper was not to 
demonstrate feasibility but bring women’s needs and show 
what they desire in a chatbot through conversational design. 
One limit of validation was that the women’s personalities 
was not evaluated, due to time limitations, as that also 
influences them. Another limitation was the lack of medical 
knowledge creating a less medically accurate chatbot usage 
as a DST, moreover, the scenarios limitations on the 
participants’ emotional engagement could be improved 
without scenarios and real midwives as wizards.  

CONCLUSION 

In this paper, previous work in HCI around women’s sexual 
and reproductive health and personality creation for 
chatbots was extended by using a user-centered approach. 
The study describes a process of designing a personality for 
a sexual and reproductive health chatbot. The process 
consisted of four main steps, namely finding and 
understanding women’s most desired personality traits, 
creating a persona, designing a conversation for the persona 



and exploring women’s experiences of the chatbot through 
Wizard of Oz experiments. Results showed that the most 
desired personality trait was understanding and women 
having a more positive experience towards a chatbot 
designed with a human-like personality. The methods used 
to create a personality were found to be helpful in achieving 
the desired goal. Based on the research and findings, an 
initial guideline on how to design a sexual and reproductive 
health chatbot is proposed for future development and 
research. 

FUTURE WORK  
Further research is needed to state if a chatbot is a 
successful DST to enhance contraception usage and method 
satisfaction. Future work could focus on expanding research 
methods for designing conversations based on single 
personality traits. The guidelines proposed for creating a 
SRH chatbot needs further research in a greater scale as 
they are only meant to be used as initial guidance due to the 
research limitations. They could also be explored if 
applicable in other fields.  
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