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Conversational agents such as social virtual bots (SVBs) are getting increasingly popular with applications in several areas including 

digital healthcare due to advances made in the field of Artificial Intelligence in the last decade. This study aimed to explore how to 

effectively use specific behaviors programmed into an SVB (used for online genetic counseling) to successfully simulate empathetic 

expression in them. Using the virtual version of the Furhat robot, a research study was undertaken with 20 participants in three phases. 

These phases included literature reviews and interviews to collect data for developing design requirements, multiple participatory 

design sessions followed by design iterations, user tests, and empathy evaluation through questionnaires and further interviews to gain 

deeper insights into the needs and problems of the test users. The data from the final round of evaluation collected through 

questionnaires and semi-structured interviews were analyzed using descriptive statistics and thematic analysis respectively. The results 

helped gain a better understanding of behavioral design for empathetic expression in SVBs, and some design recommendations based 

on it are presented. 
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1 INTRODUCTION  

In the simplest terms, empathy can be said to be the ability to identify, share in and respond appropriately to someone 

else’s emotions. Charrier et al. categorize empathic capabilities into two separate analytic categories: emotional (i.e., 

sharing affective experiences) and cognitive (i.e., understanding mental states) [13]. Cognitive empathy can be further 

broken down into empathic comprehension, which involves understanding what another person might be feeling by 

putting oneself in their shoes, and empathic response, which is about communicating this understanding effectively [13].  

Social robots are robots that can communicate autonomously with users and try to simulate the social experience of 

interacting with an actual human being [12]. When such robots are confined to only a digital presence, they are often 

powered by artificial intelligence and are referred to as social virtual bots (SVBs). 

This study was conducted in the context of designing an SVB to be used for autonomously providing preliminary 

genetic counseling.  Genetic counseling is the counseling provided to patients or their families who are dealing with a 

genetic disease or a potential genetic disease. Areas where genetic counseling is frequently sought include oncology, 

obstetrics, cardiology, etc. Information, resources, emotional support, and help with making decisions (e.g., whether to 

get a genetic test done) are provided during these counseling sessions. People are also advised on proactive measures 

like risk-reducing surgeries or procedures and proactive care for their families, such as early testing and preventive 

measures.  
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According to Abacan et al. [4], there are very few genetic counselors (GCs) (approximately 40 GCs in the whole of 

Sweden), and this translates into less than five counselors per million of the population, making it lower than the 

workforce recommendation by the Royal College of Physicians UK which is 6-12 GCs per million population [1]. Since 

the human factor involved in genetic counseling is high, GCs often must actively answer questions, provide moral 

support to family members, etc. Previous studies show that embodied conversational agents like SVBs can induce social 

reactions and communication behaviors amongst their users, similar to a human-to-human interaction [17]. Having a 

virtual assistive robot can ensure that individuals seeking genetic information and counseling go through preliminary 

filtering. This additional initial step would contribute to identifying priority cases that require specialized attention. 

However, even the simplest of concerns and doubts may be very upsetting when it comes to genetics. For example, 

finding out that a blood relative has developed a genetic disease can be very stressful both in terms of concern for their 

well-being and one’s own risk of developing the disease. One could have several doubts and questions about what this 

discovery means for their health in the future. Therefore, empathetic handling is necessary for every case. Empathy in 

embodied computer agents has been found to result in increased likeability and trustworthiness, greater perceived caring 

and support [8,16], and therefore, a social virtual bot with the ‘empathy’ feature can be helpful. However, how effective 

they can be at doing their job will depend on how well they are designed. 

The research goals defined for this thesis are: 

1. To define empathy in a way that makes it representable in the UI of an SVB. 

2. To identify ways to increase user’s perception of empathy in an SVB that provides preliminary genetic counseling. 

This study was planned to define, implement, and test features relevant to an SVB in improving its empathic 

perceptions, focusing on specific types of verbal and non-verbal behaviors. Only perceived cognitive empathy was 

measured for evaluation of the design.  

The research question of the thesis is: How can we leverage different verbal and non-verbal behaviors to increase the 

perceived empathy in SVBs used for preliminary genetic counseling? 

2 BACKGROUND 

In this section, summaries of some previous research studying the effects of empathy in bots, their design, and evaluation 

will be discussed.  

2.1 Empathetic Expression in Bots 

A study about whether machines should express sympathy and empathy was done using a health advice chatbot [20]. 

In the study, the recruited participants were asked to imagine themselves as users requiring support and medical advice. 

The participants then received medical advice and support from an online chatbot or read a text-based conversational 

script that contained the same information and then filled out a questionnaire regarding the chatbot’s performance. Both 

the scripts and the chatbots had variations where they provided either instrumental advice only or advice with sympathy, 

cognitive empathy, or affective empathy.  The study results showed that expressing sympathy and empathy was 

preferred compared to unemotional advice [20].  

A similar study by Daher et al. compared a chatbot that asked only the necessary questions to its users and did not 

respond to the user’s emotions with another chatbot that showed empathy [14]. The results of this study also showed 

that most test participants preferred the empathetic chatbot. Shum et al. talk about the need for empathy in social 

chatbots to further their advancement and adoption and bring to attention how there is not only a need to identify user 



3 
 

emotions from the conversation but also a need to keep track of how emotions evolve throughout an interaction to 

understand and satisfy emotional needs of the user [25]. Brave et al. also suggest that empathic emotional expression 

increases trust and the feeling of being supported [11], which means that empathetic expression in an SVB used in a 

medical context like genetic counseling could greatly benefit users in feeling cared for and help them build trust in the 

system, which can positively affect their well-being. 

2.2 Designing Empathetic Conversational Agents 

There is proof to show that the embodiment of bots can positively affect their perceived empathy. A study by Riek et al. 

found that humans felt more similarity with robots following an increase in their anthropomorphization and therefore 

were more likely to trust them and empathize with them [23]. The study suggests that when people feel uncomfortable 

around a humanoid robot, it could be due to problems with its simulation metric (measuring how similar to one 

something/someone else is) [23]. This implies that human-like robots could be more suited and capable of carrying out 

empathic interactions with humans than machinelike robots if designed right. Another study investigated how the 

disparity in the appearance and voice of a robot affected user’s trust or distrust towards it [16]. The authors found that 

a human face with an artificial voice or a humanoid face with a human voice caused more negative attitudes in humans 

who interacted with them than a human face with a human voice and a humanoid face with an artificial voice [16]. 

When robots used verbal and non-verbal behaviors to communicate their intentions, they were perceived as more 

likable, and there was more willingness from users to engage in conversations with them in the future [24]. Thus, the 

perception of life also referred to as animacy, can be said to positively affect the possibility of empathic interactions 

between humans and robots. 

In another study exploring the design of emotionally aware chatbots for use in mobile health contexts, it was found 

that human responses to emotionally aware and emotionally expressive chatbots were largely positive, provided that 

their emotional responses were appropriate [15]. An interesting finding from this study was that the perception of 

emotional intelligence of bots was decreased when the bots expressed feelings like sympathy or empathy in response to 

minor indications of sadness by the user. In such cases, empathetic responses could be perceived as unnecessary 

exaggerations, and it was argued that a neutral response was perhaps the most emotionally intelligent response [15].  

According to Weisz et al., previous research suggests that user expectations of conversational agents often exceed 

their actual technical capabilities. These expectations might lead to misunderstandings and disappointments, thus 

decreasing the perceived usability of chatbots [27]. As much as the chatbots need to understand the user’s needs, 

providing users an opportunity to understand the chatbot may improve future interaction chances even after 

encountering difficulties [27]. Weisz et al. point out that incorporating language that expresses a willingness to help 

(even when the chatbot is unable to help the user) improves users' chances of further engaging with the chatbot [27]. 

Work done in Conversational User Interfaces (CUI) for health involving animated conversational bots has found that 

bots that use meta-relational communication (e.g., tone of voice, gestures, facial expressions, etc.) to indicate caring and 

empathy are considered more positive and trustworthy than bots that do not use this kind of communication [8]. Also, 

referencing previous conversations and identifying returning users can help establish social bonds and improve user 

engagement [8]. The feeling of bonding socially and wanting to engage further can be considered helpful in laying the 

grounds for effective empathic interaction. Previous research has shown that a friendly attitude is considered to be 

characterized by positive facial expressions like smiling, no gaze avoidance, or a tilt of the head on the side [21]. Studies 

have also shown that empathic accuracy in response is more critical for an overall positive evaluation of conversational 

agents than allowing users to freely express themselves through natural language, even if it comes at the cost of 
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restricting user’s modes of expression [9]. This means that the correctness of the empathic response from the 

conversational agent is more important, even if it means that providing the proper response every time is only possible 

by restricting users to selected options on the screen or making choices suggested by the system and not through free 

text or speech input. 

Empathy simulation is the imitation of empathic behavior in virtual agents or robots that humans can perceive [28]. 

Xiao et al. describe two different approaches to empathy simulation: (1) simulating the empathy process in the human 

brain in hopes of getting the computational agent to become empathic and (2) tracking the emotional state of the users 

and their contexts in an application to react with a suitable pre-defined expression of empathy [28]. The second approach 

was used in this study to simulate empathy in the SVB. 

2.3 Evaluation of Conversational Agents 

A systematic mapping study evaluating chatbot usability found questionnaires and interviews to be the most commonly 

used techniques for chatbot usability evaluations [22]. It also pointed out the necessity to “perform more formal 

experiments to measure user experience and exploit these results to provide usability-aware design guidelines” [22], 

which is something that this research aspires to contribute to in a small capacity. The lack of standardized and validated 

methods of evaluating perceived empathy in robots was emphasized by Charrier et al. [13]. Since there is very less 

consensus on how to measure empathy in robots, Charrier et al. came up with a questionnaire to measure the perceived 

empathy of robots during human-robot interactions. This questionnaire, called the RoPE scale questionnaire, was 

validated by experts in cognitive sciences, robotics, artificial intelligence, and other social sciences and then further 

evaluated using an experimental setting [13]. The RoPE scale questionnaire has previously been used to measure the 

perceived empathy in studies like [14]. It was also used as a blueprint in preparing a questionnaire to evaluate cognitive 

empathy in this research. 

2.4 Furhat Robot 

Furhat is a social robot that can be programmed to simulate several human facial expressions and carry out conversations 

with the help of advanced artificial intelligence [5]. It has a humanoid head and is highly customizable, with different 

faces, voices, and language options available in its interface. This thesis has used Furhat SDK [2] (the virtual version of 

the physical robot) to design a placeholder SVB to conduct tests by programming facial expressions, head movements, 

and conversations into it. 

 

 
Figure 1: The virtual version of the Furhat Robot used in the study. 
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3 METHODS 

This study has adopted a Research through Design (RtD) approach, which, as argued by Zimmerman et al. [30], uses a 

design artifact to produce knowledge that can alter the current state of something to its preferred state. According to 

Zimmerman and Forlizzi, design researchers look at how design actions can create new and valuable knowledge when 

practicing RtD [29]. There seem to be no previous studies that have come up with design guidelines for SVBs in genetic 

counseling. Using the results of this study to develop a set of design guidelines could contribute valuable knowledge that 

future researchers and practitioners can potentially adopt. In an area like counseling, where human behavior takes center 

stage, problems cannot be addressed through the sole use of science and engineering methods. The outcomes of this 

study could contribute to addressing such problems and suggesting technological opportunities to the engineers. They 

could also point out gaps in behavior theory caused by unexpected behaviors to behavioral scientists. All of these 

advantages fall in line with the Research through Design model of interaction design research suggested by Zimmerman 

et al. [30].  

The design process was supported by several participatory design [7] sessions that acted as formative sessions for 

developing the final design. Qualitative methods of data collection (textual analysis and interviews) were used in the 

formative sessions. Both qualitative and quantitative methods (interviews and questionnaires) were used to collect data 

from the final user evaluations. Since genetic counseling can be sought by both patients or probands (probands are 

people who are not necessarily patients but proactively seek genetic counseling based on some medical test results or 

family history), anyone could be a potential user of the system being designed. A total of 20 research participants were 

recruited for this study through the researcher’s social network and professional network. There were 18 participants 

between ages 20 and 35 (M=25.7, SD =3.7) consisting of University students and AI engineers, and 2 genetic counselors 

from Karolinska University Hospital.  

3.1 Data Collection 

3.1.1 Defining Empathy for the Interface 

Benyon argues that more involvement from stakeholders can have several advantages in terms of the eventual adoption 

and use of the product or technology being designed [7]. This meant that involving genetic counselors who had the first-

hand experience of dealing with the target users of the system (genetic counseling patients or probands) in designing 

the prototype could have several benefits like relevant insights and inputs due to their expertise and knowledge about 

the needs of the target users. 

The study began with a semi-structured interview with a GC to define empathy in a way that can be represented 

through a conversational user interface. The discussion started with a pre-defined set of questions that were designed 

to understand what empathy means and how it is practiced in the context of genetic counseling (see Appendix A.1 for 

interview transcripts). When collecting qualitative data from GCs on their approach to empathic dialogues and 

interactions with patients, the approach may vary from one GC to another. Whatever is being said could be completely 

new knowledge to the interviewer, and clarifications may be often required. The semi-structured style of interviewing 

was chosen because it provides more room for clarification and additional questions if the interviewee mentions 

something interesting [18]. Conclusions about expression of empathy (explained in Section 4) were drawn from content 

analysis (done with an emergent coding approach [18]) of both literature related to previous research in the area 

[8,15,16,21,23,24,27,28] and the semi-structured interview with the genetic counselor to define the user interface 
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requirements, leading to the development of version 1 of the prototype. Behaviors identified from the analyzed data 

were programmed into the Furhat robot interface, and version 1 was then ready to be tested. 

3.1.2 Apparatus and Stimuli  

The test was designed as an interactive process. An interaction scenario between the user and the robot was used to test 

different versions of the empathic robot. 

Priming: Priming is a phenomenon that causes the exposure to a stimulus to unconsciously or unintentionally 

influence the response to the next stimulus [3]. Previous research has shown that visual stimuli are the most effective 

method for emotion induction [26]. Before the test, participants were primed by asking them to watch a video. Following 

this, they were given the test scenario where the participants had to imagine themselves receiving news of the cancer 

diagnosis of a close relative. 

Robot Operation: The ‘Wizard-of-Oz’ method is used for simulating functionalities that do not exist yet in a system 

[18]. When there are cost and time concerns, the wizard of oz method can be a great way to test concepts before 

developing the real interface [18]. In this method, users think that they are interacting with a real system while, in 

reality, another human responds to the user on behalf of the system [18]. Since the technological requirements to read 

and respond in real-time to the users had not been completely developed at the time of this study, a wizard of oz setup 

was used to evaluate the prototype. Lazar et al. point out that it is good to have a set of precompiled responses that the 

‘wizard’ can quickly access when using this method because there can be time delays for the ‘wizard’ to respond to the 

user, and this might affect the realism of the simulation [18]. Therefore, a set of pre-defined responses were used during 

the interaction with the user in this study while the user believed the system provided the functionality. An in-built 

domain-specific language provided by Furhat in the Kotlin programming language was used to program the selected 

behaviors into the robot. 

3.1.3 Experimental Setup and Procedure 

Five participants who were university students recruited through the researcher’s social network, two AI engineers, 

and a genetic counselor recruited through the researcher’s professional network were involved in the two initial rounds 

of testing with eight separate test sessions. In each test session, a pre-test questionnaire to collect demographic data and 

containing a question to assess a pre-existing bias towards AI, was provided to the participant. The test apparatus was 

shared through a zoom call to each participant, and they were asked to keep their microphones and cameras on. The 

test scenario (see Appendix A.4.3) was shown to them. They were asked to imagine themselves in the situation described 

in the test scenario and were then primed with a video of a doctor breaking cancer news to a patient (see Appendix A.4.1 

for video link). After this, they were asked to interact with the online virtual robot shared with them on the video call. 

Based on the requests or replies of the user, the researcher manipulated the interface to provide appropriate pre-defined 

responses, thus simulating the intended system. Each test session lasted approximately 15 minutes.  

The initial prototype was iterated twice to produce the final prototype. Four participants (3 university students and 

an AI engineer) evaluated version 1 of the prototype. Based on their feedback and suggestions about the overall 

interaction (presented in Section 4), changes were made to the prototype resulting in version 2. The procedure was 

repeated with four new participants (2 university students, an AI engineer, and a genetic counselor) interacting with 

version 2. Changes were made to version 2 based on their feedback (also presented in Section 4) to produce version 3.  
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3.1.4 Evaluation of the Final Version 

To assess the perceived empathy of the final version (version 3), ten participants (university students) who verbally 

confirmed before the test that they had no prior experience interacting with an SVB in a medical context, engaged in an 

interaction with it. As before, the test procedure was followed, and the study was carried out via Zoom. Each participant 

interacted with the SVB for around 15 min. After the interaction, they were asked to answer the provided questionnaires. 

Lazar points out that surveys allow us to “capture the ‘big picture’ relatively quickly, of how individuals are 

interacting with a certain technology, what problems they are facing, and what actions they are taking” [18]. This makes 

them very useful in explaining user behaviors when dealing with a new system. Even though surveys conducted on 

small sample sizes cannot represent the entire population, the survey served a slightly different purpose in this study by 

helping the researcher get a quick overview of how empathetic the participants perceived the interface to be. Since every 

person might focus on a different aspect of empathy when asked about it, capturing their perceptions of different aspects 

of empathy through ratings on a questionnaire (that covers different aspects of empathy approved by experts from 

various fields [13]) could provide a better overview of overall perceived empathy when compared to asking each person 

about how empathetic they thought the interface was. Participants recorded the perceived empathy through scores on 

a 5 point Likert scale (1 = Strongly Agree, 5 = Strongly Disagree) of a questionnaire (see Appendix A.2.1) adapted from 

the RoPE questionnaire [13] to fit the interface being tested.  

To record the perceived anthropomorphism, animacy, and likeability of the virtual social bot (factors that were 

previously found to positively affect empathic perceptions) and verify the relationship between them and perceived 

empathy at a later time, the Godspeed questionnaires [6] for anthropomorphism, animacy, and likeability were used. 

Semi-structured interviews with the participants followed the questionnaires to collect detailed qualitative data (see 

Appendix A.1 for transcripts).  

3.2 Data Analysis 

A thorough thematic analysis [10] was conducted inductively on the data collected from all the interviews in the 

evaluation of the final version as this method is argued by [19] to be effective in understanding individual experiences 

of the interviewees and categorizing the data on multiple levels. Since the aim of the interviews was to obtain detailed 

data about the individual’s personal experience of the interaction, this method seemed suitable. After gathering and 

cleaning the data collected through semi-structured interviews, it was transcribed, coded, and then categorized manually 

into different themes to answer the research question. A quantitative analysis using descriptive statistics was performed 

on data collected through questionnaires for the final evaluation. Conclusions drawn from the survey and themes that 

emerged from the thematic analysis of interview data are presented in Section 4.  

3.3 Research Ethics  

Informed consent (see Appendix A.6 for consent form used) was obtained from all participants in the study after the 

participants were informed of their right to withdraw any data obtained from them any time after completing the tests 

until the study was published. The names of the participants were kept anonymous for privacy concerns, and participant 

safety over the internet was ensured. Consent to record videos of test and interview sessions was also obtained, and the 

recorded data was stored on a local system and not on cloud servers or public drives.   
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4 RESULTS AND ANALYSIS 

While the previous section has discussed the methods applied in this research, the following section illustrates the results 

obtained through these methods and their analysis.  

4.1 Defining Empathy for the Interface 

From the interview conducted with a genetic counselor, it was identified that in a medical context like genetic 

counseling, where patients aim to seek help with being informed and being provided with solutions to their problems, 

empathy as the expression of compassion and helping behavior can be significantly more valuable than empathy as the 

expression of sharing the same feelings. Based on further inputs from the interactive interview with the GC, 

compassionate and helping behavior aimed at reducing distress in the patient was defined as consisting of the following: 

1. Showing interest in what the proband/patient has to say. 

2. Showing an understanding of their concerns/ problems/ situation. 

3. Appearing attentive to their feelings. 

4. Acknowledging these feelings. 

5. Normalizing emotions. 

6. Offering to help. 

The researcher then matched each of these to some typical human-to-human interaction behaviors in everyday life, 

including some behaviors mentioned by the GC in the interview: 

1. Interest: no gaze avoidance, friendly and inviting dialogue, head tilts while listening. 

2. Understanding: nodding, summarizing what the patient says (suggested by the GC). 

3. Being attentive to feelings: expressing concern, smiling, silence. 

4. Acknowledgment of feelings: verbal acknowledgments, nodding. 

5. Normalizing emotions: verbal confirmations, avoiding showing pity (suggested by the GC). 

6. Offering help: helping by discussing preventive care options, treatment options, hereditary aspects, and risks, 

asking what they want to be informed about, using language that incorporates a willingness to help, letting them 

know you will be available to help (all of these were suggested by the GC). 

In addition to the behaviors mentioned above, some behaviors like using conversational response words such as ‘all 

right’ or ‘great’ or ‘sorry,’ and head movements like shaking the head to indicate refutation or shifting the head slightly 

to one side while posing a question were added to increase resemblances to common human-to-human interaction 

behaviors. Also, to focus the test participant’s attention solely on the behaviors, appearance attributes like hair or 

clothing that could affect perceptions were not included in the interface.  The following set of behaviors indicated in the 

table (see Table 1) was programmed into the prototype throughout its iterations for providing preliminary genetic 

counseling to acting probands (test participants). The verbal and non-verbal behaviors picked for the study were 

classified into three modalities: facial expressions, head movements, and verbal communication behaviors. 
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Table 1: Behaviors studied in this Research 

Behavior Description Context of Use 

Facial Expressions 

Default state The default state can be described as a combination of 3 
behaviors. Slight movement of the eyebrows, a slight 
movement of the irises of the eyes (as if following the user), 
and blinking. All these performed randomly but repeatedly. 
Also, there was no gaze avoidance at any point. 

Throughout the interaction. This behavior was 
present even when the SVB was idle. 

Neutral Without any emotions expressed While listening to the user, while delivering 
information, in between responses 

Sad A concerned sadness expressed by the eyebrows pulling in 
towards each other slightly 

When listening to users describe a challenging 
situation, a tragedy, bad news, etc. 

Smile Lips curving up to indicate pleasantness  During self-introduction, on confirming 
actions completed to the user, during delivery 
of the parting message 

Confused Lowering eyebrows with eyes partially closed When asking for clarifications about 
something the user says 

Questioning Raising eyebrows  When posing a question to the user. 
 
 

Head Movements 

 
Nodding 

 
Up and down movement of the head 

 
When listening, when providing information 
and when agreeing with the user 

 
Head tilt 

 
Tilting the head at a slight angle to the left or right 

 
When listening, when asking a question, in 
combination with nodding when providing 
information 

Head shake Slightly moving head from side to side When talking about something that 
cannot/need not/should not be done 

Head shift Slightly rotating head horizontally to one side When posing a question. It was done in 
combination with eyebrow-raising. 

Verbal Communication Behaviors 

 
Silence 

 
When nothing is said 

 
When listening to the user describe their 
situation/concerns at the beginning of the 
interaction, when nudging the user to speak 
more, often accompanied by nodding 
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Behavior Description Context of Use 
Questions About the reason for the counseling, user’s feelings, 

thoughts, family history, appointment booking, email 
option, wanting general information 

When collecting any type of information from 
the user 

Empathetic 
dialogue 

Validation of user’s feelings, normalization of user’s 
emotions, offering to help, providing consolation based on 
facts 

In response to the user describing their 
concerns/situation 

Information General information about breast and ovarian cancer, 
precautionary measures and tests, availability of GC 
appointments 

When the user has questions or expresses a 
need 

Response words Ahh, ok, all right, sure, great, sorry, Um, I understand Used together with all the above three verbal 
behaviors while responding to the user (when 
it fits) 

a The three modalities of behaviors studied in this research and behaviors included in each modality with their detailed descriptions and 
context of use in the design are shown in the table. 

4.2 Co-designing an Empathetic Interaction together with Users and Genetic Counselors 

For version 1 of the prototype, all the selected behaviors (except sadness, head shake, and head shift which were added 

only in the final iteration of the prototype) were included using the conversational dialogue designed for the SVB (See 

Appendix A.3). After the first round of testing with four participants, content analysis of their interview transcripts 

resulted in the following findings: 

1. When providing information or confirming an action, the accompanying smile was interpreted by some test 

participants as joyful instead of helpful/friendly. This did not fit with the context and was disconnected from the 

mood of the conversation resulting in decreased perceived empathy in the SVB. 

2. The information provided seemed loaded with medical terms to some test participants. This made it tough to 

accept that the SVB understands one’s needs and decreased perceived empathy. 

3. On being asked to repeat the information, one participant found that repetition in the same way as the first time 

made the SVB seem very limited or rigid in its responses. This led to the impression that the SVB is very different 

from a human and therefore incapable of empathy.  

4. Two test participants wanted information to be delivered in smaller pieces as opposed to in a single stretch. This, 

they claimed, gave them more time to understand and reflect on different parts of it. 

5. Participants also wanted to be given medical information at a slower pace because the information was more 

complicated to understand than normal conversation or practical information. According to the participant, 

understanding this need would improve the empathy rating of the SVB. 

6. Two participants mentioned that the intonation could be improved to make it sound more human-like. 

Some changes were made to address these issues in the second iteration of the prototype (see Figure 2). This time, in 

addition to four new test participants who underwent the test session, a genetic counselor also evaluated this version of 

the prototype by watching a pre-recorded video of a person interacting with the prototype. Content analysis performed 

on their interview transcripts resulted in the following findings: 
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1. Decreasing the intensity of the smile did not seem to work as two participants still identified smiling as 

inappropriate for the context. (It was then decided to get rid of the smiling altogether.) 

2. It was mentioned by the GC that the SVB need not maintain a neutral expression throughout while listening to 

the proband and that it was ok to express sadness, saying at one point that, “as long as the patient does not have 

to comfort you, it is ok.” 

3. One test participant mentioned that he did not notice the head movements very much. (It seemed like head 

movements needed to be more frequent and evident. Also, the researcher added two new head movements to 

make head movements more noticeable and make the SVB’s behavior more human-like.) 

4. The waiting time before a response was received from the SVB was reported as being slightly higher than expected 

by two participants.  

5. The GC suggested including more questions about the user’s thoughts and feelings at the beginning of the session 

and increasing silence to nudge the probands to talk more about how they felt, what they wanted to know, and 

giving them time to open up. 

In the final iteration, changes were made to accommodate these findings as well. All the changes made between the 

various iterations of the prototype are shown in Figure 2.  

 

 
Figure 2: The changes between each version of the prototype used in the study. 

4.3 Evaluation of the Final Version 

To assess perceived empathy, anthropomorphism, animacy, and likability, a descriptive statistical analysis was 

performed on the data from the participant responses to the provided questionnaires. The RoPE based empathy 

evaluation questionnaire answered by the final set of test participants pointed out that 7 out of 10 participants agreed 

(the median score was 2=Agree) that the SVB designed for this study was empathetic (M = 2.45, SD = 0.83). Reliability 
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analysis was carried out on the perceived task values scale comprising 14 items. Cronbach’s alpha showed the 

questionnaire to reach acceptable reliability, α = 0.91. Most items appeared to be worthy of retention, resulting in a 

decrease in the alpha if deleted. Participants also rated the interface low on anthropomorphism (how close to a human 

the Furhat interface looked) (M = 3, SD = 0.79) and comparatively higher on animacy (M = 3.6, SD = 0.54) and likeability 

(M = 3.9, SD = 0.22), which can be assumed to be due to the programmed behaviors (see Appendix A.2 for survey results). 

On analyzing the responses to the Godspeed questionnaires, it was found that Participants P4 and P6 who rated the SVB 

low on empathy also consistently rated the SVB low on measures of Anthropomorphism, Animacy, and Likeability (see 

Appendix A.2.4). Overall, participants who rated the SVB higher on these three measures also rated it higher on 

perceived empathy. On further investigating why each participant came to their respective conclusions, an in-depth 

analysis of their interviews brought forth the following themes: 

4.3.1 Human-Likeness 

This theme emerged from participants discussing the SVB’s facial expressions, head movements, and voice modulation. 

They compared it to how close to human non-verbal behaviors they were. 

Several participants remembered and mentioned how the SVB expressed concern/sadness when they told her that 

there had been another case of cancer in their family leading to death. This was much appreciated and assessed favorably 

in terms of empathetic behavior. Half of the participants explicitly mentioned that the behavior of the SVB in its idle 

state, i.e., between responses where it was not trying to communicate anything, made it feel more organic. However, 

one participant identified the SVB’s default state behavior as periodic and, therefore, less natural. 

“The movement of eyebrows are quite nice, but it felt a bit too periodic. It was not random. Like you can 

actually see that.” 

The nodding and tilting of the head when listening to user’s concerns and responses were also noticed by a majority 

and appreciated as a sign of focus and listening. One participant described the overall general facial expression as formal 

and calming, thus fitting the counseling context.  

“I think the general overall face expression, the average general expression was quite nice. I think it suits the 

whole situation, which is more formal and calming.” 

Voice modulation was an area that was very frequently pointed out as needing improvement. Though improvements 

were made compared to earlier versions, they still did not seem to match the expectations of the test participants. Four 

participants said that the speech was rather monotone, while many others pointed it out when discussing possible 

improvements.  

“[…] it sounds like it's not real person talking. It’s like some pacing things that you can hear. It's not like a 

human talking.” 

Test participants also suggested including more flaws like stuttering sometimes or pausing mid-sentence to think to 

make the SVB seem more human. Having wrinkles form while talking or frowning, gazing away occasionally were some 

other suggestions they came up with. Though it is not part of this study to look at how the appearance attributes of the 

SVB affect the perceived empathy, participants repeatedly mentioned that they would like to see the SVB with hair or a 

hat or dressed like a counselor. Participants also mentioned that the SVB’s face (Furhat’s face) seemed somewhat 

artificial.  
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“But I think like the face, it really reminded me of the Sims game, like really artificial!” 

4.3.2 Communication 

This theme emerged from participants talking about the SVB’s speech comprehension, speed of reactions, the pauses 

that it made between responses, how it reacted to interruptions, etc. 

Speech comprehension seemed to be a deal-breaker if it was not at least close to perfect. Though most participants 

went through the test without speech comprehension problems since the test was ‘Wizard of Oz’ed and there was an 

actual human listening to them, the few times the participants were asked to repeat or clarify what they had just said 

(to test this condition), they seemed annoyed. It was found that perfect speech comprehension did not necessarily 

improve perceived empathy. However, the lack of it often seemed to lead users to immediately conclude that the SVB 

was incompetent and therefore incapable of empathy. Participant P6, who disagreed that the SVB was empathetic, 

mentioned not being understood correctly by the bot. 

“Ah, when I tried to ask questions, she didn't understand me. That part was quite annoying.” 

Some participants found the SVB slow in responding to their questions when it took more than a second to start 

responding. It did not matter when the answer to the actual question was provided. If the SVB started responding within 

a second by saying or doing something, it was satisfactory to the user. Pauses longer than a second seemed to confuse 

users about whether it was their turn to speak or if what they said was not understood or if their question was not 

simple enough for the bot to understand. 

“She was really waiting a lot. It is like, Ok, what did I do? Did I ask something too much? Like, confused, like, 

how should I behave with her?” 

The use of silence when letting the users explain their situation and concerns until they had finished and were ready 

to ask questions at the beginning of the session was appreciated and perceived as calm, patient, and attentive behavior. 

The dialogues used in the design were perceived as respectful, friendly, and showing concern for the user. Three 

participants explicitly mentioned that being asked about their feelings and reflecting on their situation led to reduced 

distress and anxiety. It also made them feel like the SVB was interested in learning about them, leading to an increased 

perception of empathy. Others also mentioned getting a sense of being counseled or comforted by the dialogue. 

“I think, it's good to talk to her, I feel a bit like, secure to consult with her.” 

“I actually felt comforted..” 

“If I actually was worried, then this would ease my sort of anxious feelings.” 

Even participant P4, who did not think the SVB was empathetic and perceived it in a rather negative light, mentioned 

being compelled by the dialogue to go through with the conversation. 

Another thing that worked advantageously for the SVB was the interruption response design. If the user began to 

ask a question during the interaction or say something while the SVB provided information, the SVB would apologize 

to the user and request them to repeat. Even though this was done only after the SVB completed providing the 

information it was currently providing, this reference to an earlier interruption seemed to amuse users. They appreciated 

this type of memory coming from the bot. 
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“[...]so I tried to interrupt her, but she responds to me very, like very nicely. Then she gave affirmation, like, 

Ok, I think I interrupted you. So can you repeat that again? That is a very, very nice response. I really love it.” 

One participant mentioned that the SVB seemed in control and did not expect the user to carry the entire 

conversation, which was a very positive aspect ultimately. The way that risks were presented to the user was also 

appreciated. Another participant pointed out that the interaction was not simply a cold delivery of facts but was filled 

with information about options and possibilities every step of the way, which was considered thoughtful behavior. 

“I really liked that she is able to .. continue the dialogue, she did not expect me to carry the whole conversation. 

And I felt like she was in control, but in a non-threatening way.” 

The test participants also made several suggestions like using the user’s name more frequently in the conversation, 

making small references to contents of previous parts of the conversation, and increasing the types of verbal reactions 

(having different responses to what the user said instead of using the same set of affirmatives like “ok” and “all right” 

for example). 

Even though the mode of information delivery, information security, and transparency are not very relevant to 

answering the research question, it is worth mentioning that several participants made comments about wanting 

additional modes for delivery of information like live display of conversational text and email chat option. One 

participant also mentioned providing information through a document and sticking with only the counseling part in the 

conversation. Participants also wanted to know about the source of information provided by the SVB and the 

confidentiality aspects of their provided data.  

“The first thing is it's, I don't know, just a chat bot out there, we really don't know the background, like who 

has made it? Who gets my data? and what will be done with my data?” 

They wanted to ask about these things or be presented with this information to trust the system, and trust is essential 

for building rapport and empathizing. 

4.3.3 Preconceptions and Attitude 

While being interviewed, test participants spoke openly and frequently about concepts they had formed about AI-based 

bots, attitudes towards them, and positions they had personally taken on related subjects and arguments. 

Previous experiences with other AI-powered virtual bots proved to play a significant role in whether users evaluated 

the SVB as empathetic. Though participants were encouraged to assess empathy with human beings as reference points, 

it was found that most of them could not help being pleasantly surprised by the SVB due to lower expectations that 

resulted from previous experiences they have had with AI-based chatbots and agents. However, some of them also 

evaluated the SVB as inferior to certain SVBs they had come across or studied when comparing some aspects like 

intonation which led them to rate the SVB lower on an empathy scale. Therefore, previous experiences are a double-

edged sword that could negatively or positively affect perceived empathy in the design. 

Four participants explicitly stated during their interviews that they did not believe bots to be capable of 

understanding emotions. Two of them said that this knowledge prevented them from expecting empathy or building an 

emotional rapport with a robot. They simply did not want to explain emotions to a robot. 
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“I mean, I will not spend any time trying to be discussing my emotions with a robot… I don't think so. For me, 

I just have to get the information, objective facts, but I really don’t think I would spend time trying to discuss 

my emotions.” 

On the other hand, participants mostly trusted robots to give them the correct information. They considered robots 

superior to human beings in delivering information precisely and in more detail. Some participants also expressed the 

opinion that bots should only take up supportive roles to humans and take care of mundane activities boring to humans. 

One participant said he was willing to discuss emotions with a robot because he had already “embraced a future with 

AI” meaning a future with AI-based bots taking up important roles. He did not seem to care who was on the other end 

as long as the service provided was satisfactory. This participant also rated the SVB high on the empathy scale, 

suggesting a possible correlation in attitude to AI-based bots and their perceived empathy. Two participants mentioned 

that they were more open to discussing emotions with bots than humans because they did not believe bots to be 

judgmental as humans were.  

“I may be more open if it's a robot because there's no person involved.” 

“[…] humans are somewhat judgmental, but I don't think a robot is judgmental. So I'll just tell it whatever I 

want.” 

However, one participant also tried to adjust her behavior based on the preconception that a bot only identifies and 

responds based on keywords. She tried to simplify her sentences and requests right from the beginning to make the 

interaction easier for the SVB. This behavior resulted in the participant focusing more on simplifying her sentences and 

not often noticing how the SVB responded. The assumptions that participants made concerning the capabilities of AI 

and the SVB without any evidence led to them working hard to address issues that were not present. In doing so, they 

failed to have the time or attention to build an emotional rapport throughout the conversation and thus not being able 

to evaluate all the empathy aspects of the SVB very clearly. 

Some participants admitted that their views were affected by science fiction that depicted human-like robots taking 

over the world. It seemed that this exposure caused participants to be cautious about AI-based robots. Having such 

images at the back of their minds resulted in a negative bias towards AI and robots in general. Such tendencies were 

also found to affect the overall ability to have an empathetic interaction with the SVB. 

5 DISCUSSION 

Clearly, there were things about the designed interaction that the participants liked. For example, being allowed to talk 

about their emotions, how they were guided through their options and provided information, how the SVB responded 

to being interrupted, its perceived calmness and understanding, etc. However, there were also things like the lack of 

voice modulation, artificial appearance, lack of immediate response or lack of proper speech comprehension in some 

cases, etc., that prevented participants from forming an empathetic rapport with the SVB. Some findings from previous 

research were confirmed through the results of this study. For example, as argued by Riek et al., it was found that 

problems in the simulation metric [23] (in this case, how the voice modulation in the SVB was very far from that in a 

human being was mentioned by several participants as a major drawback) made people uncomfortable. Another example 

is how an increase in the number of non-verbal behaviors went hand in hand with increased likeability and perceived 

empathy scores (as suggested by [24]).  As suggested by [27] and [8] respectively, expressing willingness to help and 

references made to previous conversations was also confirmed in the results as contributing to increased perceived 
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empathy. The detailed reasons given by participants for liking or disliking a specific feature of the overall interface and 

interaction have provided reasonable measures of how effectively the application of behaviors included in this study can 

simulate empathetic behavior in SVBs. It also provides further insights into how to use them (in terms of context, 

intensity, frequency, etc.) for an increased perception of empathy. The following are a few recommendations for future 

designs based on the results of this study: 

1. In terms of head movements used in this study, subtle movements (low-intensity movements) with high frequency 

(occurring more during the interaction) work better to increase perceived empathy. 

2. Smiling is considered inappropriate in this context (counseling an anxious individual) by some users. Therefore, 

it is safer to use an overall neutral expression and refrain from smiling when providing advice or information. 

3. Sadness, when expressed in the proper context (when the user talks about a difficult situation or shares tough 

news), in moderation (e.g. subtle expressions of concern), boosts the empathetic perception. On the other hand, 

anything overly expressive like a sorrowful face runs the risk of being associated with sympathy or insincere 

display of emotion, which could bring down perceived empathy. 

4. Default state behavior should be highly randomized. If users notice a periodic nature to the default state behavior, 

it breaks their impression of the SVB being human-like. 

5. The use of silence while nudging users to talk about their feelings/thoughts/concerns is beneficial. Being allowed 

to express themselves increases the user’s perceived empathy of the SVB. 

6. Responses from the SVB should ideally be within a second to prevent the users from getting confused about what 

to do next (wait/talk).  

7. Emphasis on selected words or parts of the sentences does not prove helpful as long as the general voice is 

considered monotone. The users expected an overall voice modulation like in a real human being. Improvements 

on this front have great potential for increasing perceived empathy. 

8. The SVB should be able to respond in different ways while providing the same information when questioned 

about something multiple times or asked to repeat. This behavior leads to users associating the SVB much more 

to a human being, thus facilitating an increase in perceived empathy. 

9. Information provided should be simplified as much as possible. Increased understanding leads to the user feeling 

better, thus strengthening the grounds for having an empathetic interaction. 

10. Speech comprehension should be close to perfect. Even a few instances of the SVB failing to understand what the 

user is asking for or saying bring down the user’s confidence in the system and reduce the user’s chances of 

considering the overall interaction empathetic or even satisfactory. 

11. When providing medical information, it is ideal to slow down the pace of speech so that the user can listen to and 

process the data better. An option to repeat should also be ideally available to the user at any point during the 

interaction. For everything else, a steady, medium-paced speech is appreciated. 

12. Making references to what happened or what was previously said during an interaction are highly beneficial in 

increasing human likeness and thus the perceived empathy of the SVB. 

Facial expressions used to express confusion or while probing the user for an answer, head movements like head 

shift or head shake, and the use of conversational response words, seem to have worked well in their applied contexts 

since the participants did not point to any of these as problematic in the interviews. However, these behaviors need to 

be studied further for more detailed conclusions regarding the best ways of applying them.  
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One of the study's limitations is that the sample size on which the tests were conducted was relatively small. Hence, 

the findings cannot be guaranteed to represent the whole population, although they can turn out to be so. Further studies 

conducted on a larger scale can serve to confirm or refute these findings. Another obstacle identified in studying the 

effectiveness of each behavior in a given interaction is that most people forget details and seem to form opinions about 

perceived empathy based on the overall satisfaction level of the interaction. What they have noticed and what they have 

not becomes hard to assess. Perhaps a better qualitative data collection method than post-test interviews or one that 

complements it needs to be brainstormed to overcome this issue. 

Also, the appearance attributes of the SVB, like hair or clothing, or its lack thereof, could have had a substantial effect 

on the overall empathy perceptions. However, that effect remains unmeasured by this study. The decision to eliminate 

these attributes while designing the prototype may have contributed to the test participants being affected by its absence 

in a way that dissuaded empathetic bonding. Only specific facial expressions and head movements were chosen for the 

study due to its scope, but a broad range of them remains unexplored. All these limitations can be addressed in future 

studies conducted on a larger scale over a more extended period to contribute further knowledge to the research 

question. 

Following a human-centric approach to designing human-robot interactions, as done by this study, means that 

preferences and pain points of the users are identified, and the design is more oriented towards user satisfaction. Perhaps, 

a lot of research is already being done on how to make AI more efficient and effective in completing tasks, but how these 

AI capabilities are presented to the user could play a huge part in how widely the technology gets adopted. Identifying 

the context of use of a particular type of AI and designing human interaction with this AI in such a way that its strengths 

shine through and its weaknesses are well complemented with additional measures, ensures that users do not end up 

rejecting a technology while it is still evolving. And that is how research like the one done in this study becomes 

important to the field of AI and social robotics. 

6 CONCLUSION 

This study has shown that most people are likely to be accepting of the idea of engaging with an SVB for genetic 

counseling as an immediately accessible alternative to in-person counseling and as a means of obtaining quick 

information. However, counseling is considered effective only when there is the element of empathy involved. The 

chances of users perceiving the SVB as empathetic increases with the simulation of specific human behaviors in them, 

provided that these behaviors are well-calibrated. Though there are several factors like expectations or preconceptions 

and attitudes in play when it comes to replacing human-to-human interactions with human-machine interactions using 

AI-powered virtual conversational agents, a carefully designed SVB can go a long way in providing an acceptable 

alternative. This study opens up possibilities for future research to build upon its findings and future practices to use 

the recommendations provided to improve user experience with SVBs designed for genetic counseling. 
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A  APPENDICES 

A.1  Interview Transcripts 

A.2.1  Test Participants 

 
PARTICIPANT 1 
 
Researcher 
What were your expectations before the actual interaction? Did it meet your expectations or disappoint you in some 
way? 
 
Participant 1 
It actually met my expectations. 
So I was looking for, you know, an interaction where in whatever responses to the questions that I was asking, or 
giving you know, was taken in the right context. And,you know, without actually, you know, directly relying on an 
email forward, it was pretty informative, whatever the bot came up with. So it's pretty nice. 
 
Researcher 
Did you think that it was empathetic? 
 
Participant 1 
Yes, definitely was. So whenever I did mention that, you know, I was worried or I was sad. The kind of responses was, 
you know, something that normal humans would actually give you. I noticed it was pretty empathetic, and tried to 
show its concern for you. So that was pretty nice.  
 
Researcher 
Okay, what was the toughest or the most annoying part of the interaction for you? 
 
Participant 1 
See, my interaction went pretty smoothly, if you look at it, so... 
 
Researcher 
Okay, so there wasn't any, you were not annoyed with anything?  
 
Participant 1 
Okay. I think I should have, you know, maybe conversed a little more to understand, but with my conversation and 
my, what I wanted from the bot this particular time, and it was fine. 
 
Researcher 
Okay. And did you notice the facial expressions and gestures? Or were you more focused on the dialogue itself?  
 
Participant 1 
No, I was I did, I did notice the expression because when you look into the screen, it feels like, you know, the face is 
right in front of you like any other video call? 
So yeah, definitely did notice the eyebrows and the movement of the eyes, it felt more human like,than just having, 
you know, stereotype bot image on screen.  
 
Researcher 
How does the whole interaction makes you feel? 
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Participant 1 
I mean, it made me feel like, you know, I can actually depend on this bot for, for information, you know, I don't think 
I'm, you know, missing out on much than an interaction that I would have had with a human being regarding what I 
want to know about the disease and, 
 
that's a pretty nice, good first point of contact.  
 
Researcher  
Is there anything that you think can be improved from the way that it is now? 
 
Participant 1 
So there could be a wide variety of interactions that could take place, I mean, so unless, you know, I explore through 
all those, I really don't know what else can be improved. Because whatever I wanted from my conversation was pretty 
straightforward. And I got what I expected to, okay, so the way that it gave you information was fine for you, you 
know, 
 
Researcher  
you didn't find it tough to understand the information or..because for example, some people mentioned wanting to 
have a text output of the information because that was easier to read and understand, but you did not feel that with 
the information delivery of the robot? 
 
Participant 1 
No, I don't 
 
Researcher  
What is the thing that you like best about the robot? 
 
Participant 1 
First of all, the robot, I think it was you know, in replying to my responses in the right context. 
So, you know, the normal experiences that I have with bots, I say something and it picks some part of it, and then you 
know, prioritizes on its own its own level. So, this was like whatever I said, I think it was picked in the right context. 
So, I like that, okay. 
 
Researcher  
What do you think could be the advantages and disadvantages of such an interface when used for you know, the 
purpose of giving medical information, can you think of anything?  
 
Participant 1 
here, so, the advantages from a user point of view, I think as a bot, it has the ability to retain much more information 
than a human could possibly. Also with a much more very high level of precision. So, in case of, you know, exchange 
of knowledge, I think it would be a big advantage. 
 
I think confidentiality of information. If I'm if I'm sure of that, then I think I don't have 
a problem with, you know, interacting with the bot.  
 
Researcher  
What do you generally think about AI powered humanoid robots?  
 
Participant 1 
It is a kind of future that I've already embraced. Because I know this, this, that more of interactions with bots are 
definitely going to happen. And I think it can be used by organizations in a very productive way. You know, all those 
mundane, mundane human activities can actually be replaced with the help of these bots.So I am definitely pro robots.  
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Researcher  
Alright, but do you think there can be a social interaction with the robot the way that you have a social interaction 
with a human? 
 
Participant 1 
Yeah, sure. As as a user or consumer,I don't care what my interaction is, as long as my needs or whatever I want gets 
done. So, if the bot is going to be 100% understanding, then I don't I don't care if it is a human or a bot at the other end. 
As long as my service is not being sacrificed, or a service that is being offered to me is not sacrificed. Yeah.  
 
Researcher  
Do you think that the knowledge that it is a robot affects your willingness to open up to it in terms of the emotions 
that you feel? 
 
Participant 1-I personally don't because like I said, this is the future I've embraced already. But yeah, I think for a 
common user, maybe it is gonna take some time. Yes, I don't know if it is still mainstream.  

 

PARTICIPANT 2 

Researcher 
So what were your expectations about the interface before you interacted with it? 
 
Participant 2 
Like, I thought it was a chat bot where you type things I didn't expect, like a face to be, like, you know? Like, for 
example, on an e commerce site, yes. This was surprising, but also nice. Yeah.  
 
Researcher 
So did the interface meet your expectations? Or did it disappoint you in some way? 
 
Participant 2 
I think it met my expectations. But I think like the face, it really reminded me of the Sims game, like really artificial. 
When I played Sims, the, the people how they look like in a movie, it was really, you know, slow and not really, you 
know, interacting. So when I first saw it, I was like, Okay, well, it will be now in the end, really understand visually be 
able to talk with me, like, really, as I'm talking to real person? Let's see what's gonna happen. 
 
Researcher 
So in the end, did you think that the SVB was empathetic? 
 
Participant 2 
I think so. Like, the way she was moving with her mouth, like up and down and her eyes. Like she was really looking 
into your eyes. And so you could feel some connection and like, the way she moves through the mouth, she could, like 
she reacted correctly. Like, when I was talking about something sad. She was kind of giving sad expression. I mean, of 
course, it can't be the human facial expressions. It's not as panic and natural as we do it, but it's going somewhere. So 
yes, like in tendency, I would say she shows empathy. Yeah. Your robot, she shows empathy. Yeah. 
 
Researcher 
What was the toughest or the most annoying part of the interaction if there was any for you? 
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Participant 2 
Hmm. I mean, sometimes when she used this highly professional words, it was really hard for me to keep track of 
what she's saying. Okay. I don't know. Maybe I would have like some subtitles to write? Yes. When she says 
something medical, like, what is this? And if I also see it as letters, and I may more remember, and then I can also 
better react? I mean, of course, in the end, I get an email with all the information but in the moment, I want to know 
what's going on. So like, normally,if I would talk to real expert, then I would maybe feel more comfortable and asking 
like checking up. 
 
Researcher 
What did you mean?  
 
Participant 2 
Like I would ask immediately, the person stopped working and then respectfuly interrupting Oh, wait, what she said 
now? Can you repeat it again? But this here, I was like a bit hesitant because I thought, okay, if I ask now, interrupt 
her now, then I will confuse her system. Or next -the whole machine. 
I stick to just listen. And I was afraid that with this much interaction I will make this system working here break 
down. I mean, having guessed case of robots, Yeah.  
So I kept it simple on my side too. 
 
Researcher 
Did you notice the facial expressions and gestures that she made? Or were you more focused on the dialogues itself? 
 
Participant 2 
I mean, when she talks about highly medical stuff, or focus more on what she was saying to really keep up, but I mean, 
I said before sometimes looked at her mouth and stuff. I mean, just tilting of the head are nodding and stuff. Oh, yeah. 
I think sometimes she will slightly be nodding. Yeah, like when I noticed that I appreciate it but I didn’t…(gestures 
noticing with hands).  
 
Researcher 
Yeah. Um, how did the whole interaction make you feel?  
 
Participant 2 
I was not nervous but also because I am a bit, you know, really open to the topic. And I mean, I was not nervous, but 
in the end, I was like thinking, Okay, does she really get what I want?   
Understand me? Like, for example, the, my question was, is this counseling for free? She was really waiting a lot. It's 
like, Okay, what did I do? Did I ask something too much? Like, confused, like, how should I behave with her?  
 
But I was like, never really annoyed. I think it was more calmly and patient, but I can imagine that some people 
who,like, okay, like I had to play in this scenario, but like, in reality, I don't have this problem with aunt and dad’s 
cousin. But I can imagine that if really one of my relatives really sick. I don't know, if I how I would perceive this, I 
think and I definitely would prefer like a real human.This warmth.  
 
I mean, I think her human expressions were really nice. I mean, it shows that she was paying attention and everything. 
Like, for example, in the video, like the doctor took the hand of the 
patient like,..I would’ve  preferred this, of course. If this is not really possible, as now with COVID everything. So 
distance based and also resources that little, then I think it's a good alternative, but it can't replace.  
 
Researcher 
Okay... Yeah... What do you think about it as a first point of contact? I mean, as in, you would speak with a genetic 
counselor in person later, but as a first point of contact, you know, to immediately get some kind of assistance. Do you 
think this kind of interface could work?  
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Participant 2 
Yes. Like, I think, if I would hear the news, I would first ask her, because it's so quick. And it's really available I spend 
most of my time already on the laptop. So I mean, of course, like, honestly, I would trust more like the real human 
expert, as the first.   
If for the for the first input, user to see in which direction could it go? Okay.  
 
Researcher 
And what do you think can be improved? Did anything cross your mind? Or do you have any ideas?  
 
Participant 2 
Better responsiveness? Yeah, because Sanders, it took her time to really answer my question, right. It still said, I mean, 
of course, the technology is not that advanced yet. But I said sometimes that her answers were pretty superficial. Not 
really targeting what I wanted to know. 
Because like, in the beginning, I said already, something like that. Yeah, I got the call from my mother. And then I 
thought about my dad's cousin, but then to two questions later, she asked again, if I have any relatives who had 
cancer. 
 
Like bit repetitive where I thought that real human counsellor would remember that. Yes. You remember this? So? 
Yeah, I think. Yeah, but I think it's really due to the limit. Limited technology. So far, but yeah, like better 
responsiveness better listening.  
 
Researcher 
Is there anything that you really liked about the robot, or the interaction or anything that you liked about the whole 
interface? 
 
Participant 2 
I mean, she was friendly. She was really. Yeah, like, yeah, I really thought that she was so respectful and taking the 
time and asking us everything's clear. Should I repeat something? 
Although I said there were problems that I felt the she couldn't really answer to my questions because of the technical 
limitations, I got the feeling that she's really focusing on me. I'm her main focus now. Like super nice woman. 
 
Researcher 
What do you think could be the advantages and the disadvantages while using such an interface to get some kind of 
medical assistance or information? 
 
Participant 2 
She has two advantages. Advantages, as I said before, like it's really available. 
Um, I could really imagine that if you don't live in a city like Uppsala, but more like in northern Sweden, and then 
nowhere and you don't get appointments, this could be really good help. 
Yeah, so I think that's really good. And cheaper in the poor countries that doctors, hospital staff are available to more 
richer people who can earn it. 
Treatments can have counselling. If used often, it can really save a lot of money. 
 
It can't replace it (in human counselling). But definitely support. Yeah. medical system. And disadvantages, I don't 
know if, like I said this right now. I'm not sure if it has the expertise yet on like a different type of illness.I'm not sure if 
I would fully trust like a computer to say what my aunt with this specific symptoms had and about it. 
 
I mean, if this kind of system was part of National Medical website, for example, Sweden has 1177. I think so. Because 
like, yeah, like, I trust 1177 that, because they're like, governmental. 
But if it's like some weird counseling in I don't know, if it's just mentioned on one website, but one little clinic and 
private patients. I don't know if I would trust it so much. 
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Researcher 
Yeah. Okay. So coming from a clinic, it's not as reliable as it would be, for example, if it was on 1177? 
 
Participant 2 
Only for private clinic. Which is like a public one, like maybe the university clinic, then I would trust it more.  
 
Researcher 
When you call the clinic and it was a human talking to you instead, I mean, give you the same information, if the 
human gave you the same information? Would that be more reliable than it coming from a robot in the clinic? 
 
Participant 2 
I think so, we can really go into detail with this person. And I also meet this person and also see what or who is this? 
What is their background? Like how do they talk? How do they seem to be professional? And like with such a set 
chatbot it's like one artificial face and where is this information coming from? Did they do a study or? Yeah. 
 
Researcher 
Right. 
Okay, what do you generally think about AI powered humanoid robots? 
 
Participant 2 
I think I mean science is scary stuff, like when some people just build it and then 
think, Oh, good, just fail, because the technology's there, but they really don't look at the society what is needed? 
 
I don't know. But I think okay, this really fluffy never said no, but I think genuinely, if there's a good proof intention 
behind, like, for example, building robots for all people, because they can't move so much anymore, or like blind 
people. It's really built. Yeah, for good purpose. And if it's,yeah, then I would trust it. Also, if it's like a renowned 
research team. 
If they have some papers published, and so on, rarely, rarely accepted conferences, also have maybe tested and built 
the robot or the AI services that actually is used in the end and really ask for the opinion, then I think it can really be 
helpful. Like, they should be supporting humans, but not a threat to humans.  
 
Researcher 
Do you think that the knowledge that it is a robot behind the screen, affects your willingness to open up with respect 
to your emotions?  
 
Participant 2 
Yeah. Yeah, I think because I generally have a more positive attitude towards robots. 
I think, yeah, I would trust it, like, I would be quite open with my emotions. Like, again, if it would be a service of 
1177. Totally that, then I would really fully disclose what I know. The first thing if it's, I don't know, just a chat box out 
there, we really don't know the background, like who has made it? Who gets my data? and what will be done with my 
data? Like it's really, really unclear then I wouldn't, I wouldn't use it. 
  
Yeah, so there's really something official needs to be done. Like maybe, trademark or something. 
 
Researcher 
Okay, is there something else that you wanted to add? I mean, that were all the questions that I had something else 
that you thought about or felt or any comments, any suggestions? remarks? Anything? 
 
Participant 2 
Think I would like it more as the robot like I had the nicer background? Haha, yeah. I mean, but yeah. The appearance.  
 
Researcher 
You mean? Like have hair and have clothes?. 
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Yeah, maybe some .So I think the face and everything is fine. But like the background black versus black.it would be 
like a background of like, a doctor's or something. Like, something more warm, like more? And, yeah, again, maybe 
subtitles would be nice.Or also whatever it could be. In the end, she wanted to send me with all the info important 
information. It also could have been nice to get like a transcript of what was discussed.Yeah, to remember, like, maybe 
I can imagine that. If you're in this situation. You're really emotional. Maybe you don't absorb all .And because you 
have so many things on your mind, think would be nice to get us a transcript 
 
I don't know, maybe also textbox, like where you're typing stuff. You also have an option to type. Yeah. Okay. So, I 
mean, I also think about not accessibility like for some maybe some people can't talk so well.Or like they don't speak 
fluently language for example Swedish. not comfortable in writing maybe here. 
 

PARTICIPANT 3 

Researcher 
Okay, so what were your expectations before you the interaction? After reading the scenario document, what did you 
expect? 
 
Participant 3 
Like I was expecting just a booking and I didn't know it will ask more about my personal things, but I think it's nicer 
to ask more about it. 
 
Researcher 
Okay. So did the actual robot meet your expectations? Or was a disappointing? 
 
Participant 3 
I think it's great. Like I think it is trying to learn. It tried to know more about myself and that makes me feel we are 
both the same. Like we have the same feeling. Yes. 
 
Researcher 
Okay. Did you think it was empathetic? 
 
Participant 3 
Yes, yes, definitely. 
 
Researcher 
Okay. What was the toughest or most annoying part of the interaction for you? Or was there any? 
 
Participant 3 
I think what’s missing is this one thing because when she ended one sentence and one sentence, they have the gap, 
and I'm not sure if I should respond more, or should it be talking more? So.. 
 
Researcher 
Okay, so the pause between the sentences? 
 
Participant 3 
Yes 
 
Researcher 
Did you notice the facial expressions and gestures? Or were you more focused on the dialogues of the robot? 
 
Participant 3 
Yes, yes. Yeah, I focused on nodding. 
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Researcher 
How did the interaction make you feel? 
 
Participant 3 
I think it's nice. And it makes me feel more, like less stressful. Like, when I was reading the scenario, I was kind of 
nervous. But after she talked to me, I was thinking more calmly. 
 
Researcher 
What do you think can be improved? 
 
Participant 3 
I think just the gap. Everything else is nice. 
 
Researcher 
What, what is one thing that you liked the most? 
 
Participant 3 
I like the nodding and also the thing is, when she is speaking, and I say thank you, she stopped and again asked me 
what I'm talking about. That’s really nice. It feels like someone talking to me. 
 
Researcher 
What are the advantages and disadvantages that this kind of an interface can have?  
 
Participant 3 
You don't need to exactly go to the hospital. I can do this by myself online. But disadvantage will be like, maybe, I 
don't know, because maybe not all the people can speak English. Yeah. And also, and also maybe like, the old people, 
they won't go on the website. But it's nice for younger people, we can do it by ourselves. So I think it's nice. 
 
Researcher 
Okay. And what do you generally think about AI? And like humanoid robots, do you like them, or what do you think?  
 
Participant 3 
Yeah.  
 
Researcher 
Okay. All right. Do you think that you know, the knowledge that it is a robot affected your willingness to talk about 
your emotions? 
 
Participant 3 
Um,I think is, is still talk about emotion so that me feel more .. 
So the way that it talk to you, you are also open to talking about your emotions to it. 
 
Researcher 
Okay, great. Is there anything else that you thought about when interacting with the robot? Was this something that 
crossed your mind something that you thought of? 
 
Participant 3 
No. 
 
Researcher 
No. Okay. So you would say the overall experience of getting some information and talking a little bit about how you 
feel to the robot was satisfactory. Participant 3 -Yes, yes. 

 



27 
 

PARTICIPANT 4 

Researcher 
So what were your expectations before the actual interaction?  
 
Participant 4 
So, I expected it to ask me questions about my experience and provide some suggestions and future steps or 
information.  
 
Researcher 
Okay. And did the actual interface meet your expectations or disappoint? 
 
Participant 4 
It seemed like first of all, like, it seemed very uncanny. Like, it moved enough to feel like a human face. But also like, it 
wasn't a robot and wasn't a human, like, straight into the uncanny valley territory. 
And also, like, it was very slow. I think the interaction would have been better if it was done like... yeah I had many 
moments that I just wanted it to say what it was saying. Like, if it were to also present me with facts, like if I was 
talking to a doctor or like someone,at some point, like, show me a document,like an actionable item rather than speak 
the whole thing wholely. 
So it was a bit yeah not pleasant to interact with. 
 
Researcher 
And did you at any point feeling was being empathetic and trying to understand you? 
 
Participant 4 
No, I don't think so. 
 
Researcher 
What was the most annoying part or the toughest part of the interaction for you?  
 
Participant 4 
speed? speed.  
 
Researcher 
Okay, so you wanted it to be faster?  
 
Participant 4 
Yes, that's it. Not faster in general, but like more reactive to my speech, or my expressions or something? Because, like, 
there's more I think, like, see, when reading Siri has more emotions, or like more change of pace, and it was very 
monotone.  
 
Researcher 
Did you notice the facial expressions and gestures that the robot made on? Were you more focused on the dialogues?  
 
Participant 4 
Yeah. I did notice them. But they seemed somewhat random. So I'm not sure it'll make me feel much better.  
 
Researcher 
Okay.So how does the interaction on the whole make you feel? it made you feel uncomfortable? or How did it make 
you feel?  
 
Participant 4 
Yeah, I'd say more towards uncomfortable. 
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Researcher 
What do you think can be improved?  
 
Participant 4 
I'd much prefer like face to either be a human or to be a robot like to either have like a fully human interface, or to 
have a fully robotic interface. I also, like information, some of the information, I think, like, will be very nice to be 
delivered in different formats, like a popup or something. Because like, a normal interaction, I would expect, like one 
doctor, for example, is talking to you, they offer like a handover the paper rather than, like, waiting for you to…. text 
output, in combination with what it's saying.  
 
Researcher 
Was there anything that you liked about the interaction? If you had to pick one thing, which was good? Was there 
anything like that, I mean, you can of course, skip this as well. 
 
Participant 4 
So I think it was good that it was like a continuous like, if, for example, I was feeling really bad and it was just playing 
the text, I could be overwhelmed by the text in a sense and just not continue. But it was like a live interaction, I felt 
compelled to answer it. So that was nice. 
 
But on the other hand, it was also look somewhat frustrating I guess. 
 
Researcher 
Well, according to you, what could be the advantages and disadvantages of having such an interface for counseling? 
 
Participant 4 
So as I mentioned, like if I'm feeling really bad, and I was like basically very scared, like over the edge close, a text 
interface doesnt demand an answer for me so it is easier to abandon it. But this like interactive interface demands 
model for like it says something and the demands on us right I deserve that if I wasn't answering it would repeat that 
question or regular phrases or something. So it would keep me in the loop in the conversation. So it might be like 
easier to get through.  
 
Researcher  
Okay, so in the end, you will end up with more information with such an interface? 
 
Participant 4 
Yeah. And also like the actionable guide to getting to the actionable item of like for example, the.. the booking or 
getting the information package delivered,yes just waiting for like going through all the steps there might be more 
chance of completion.  
 
Researcher  
What do you generally think about AI powered humanoid robots?  
 
Participant 4 
I like them quite a bit.Especially the ones that adapt. 
 
Researcher  
Are there any that you have interacted with before that you really like?  
 
Participant 4 
Aida maybe? Uh huh. Yeah. Okay. Yeah, I think we think it's called AIDA, for example. 
That one is really good. 
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Researcher  
what was the what was the major difference that, you know, that made you like those interfaces? And, you know, 
what do you think is the difference here?  
 
Participant 4 
Yeah, they were much more adaptable to each user, like very, very adaptable. 
Like both intonation like, even using like your name, or like, those kinds of like, small details like referencing previous 
text and just like feeling more like they actually have information about you rather than just like following some 
guidelines. 
 
So I have some, some info about you in their brain space. That was one thing and another is they were either like very 
much more humanoid like, basically simulating the whole expressions on like a humanoid face. 
 
Or humanoid in essence, like, looking more like alienish, but like with the human features, or they were like more on 
the AI side, like, right, looking more robotic, and fully embracing the robot to be witty and behaving like expression, 
mouth, expressive eyes, but more looking like a robot.  
 
Researcher  
Okay, so which of these works the best for you? 
 
Participant 4 
So I haven't seen as many ones that have like, good face, as I've seen, like, once that animate, I was very animated and 
expressive robot face. So I think like if it was something that like, will express human face, that would be the goal. But 
rather than like subpar human face, I prefer a well animated robot face that does seem like it's a robot, but it cares 
about me because we've seen like a lot of, for example, in movies, robots that we feel like they're understanding and 
everything and compassionate. So it's not like face is major, something that I'm going to get over.  
 
Researcher  
Do you think that the knowledge that it is a robot, on the other end affects your willingness to talk about your 
emotions? 
 
Participant 4 
I wouldn't say so. Like, if it was asking, and especially if I had certainty, like if it's a signalling  that it could help me, I'd 
be more than willing to talk about emotional side. So I don't think that's really preventative. But it has to like, in the 
same way, as a human, it has to signal to me that it is kind of like these areas of the trust, and it will be able to use this 
information basically establish some level of like rapport with me. 
Yeah, because you need to build a rapport to get information from patients, right. 
 
Researcher  
Was there anything else that you thought about or you wanted to add?  
 
Participant 4 
I mean, look, it's nice, as I mentioned, like, it's cool to have such kind of things when someone needs to be pushed 
through the conversation. But that's like, yeah, it's, it's a bit slow. And that is kind of like a major technological hurdle. 
I think like that will remain for quite a while. 
 
 

PARTICIPANT 5 

Researcher 
Okay, so what were your expectations before the actual interaction?  
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Participant 5 
Um, I had no expectation Actually, it's the first time so.. 
 
Researcher 
Did the interface disappoint you in some way or did it surprise you?  
 
 
Participant 5 
I actually.. I was pleasantly surprised by it. 
 
Researcher 
And did you think that the robot was somewhat empathetic? 
 
Participant 5 
I wouldn't say empathetic. like it's programmed to do it, but I don't think it is like it has what you can call empathy. 
That's just programmed to react a certain way for keywords, I think.  
 
Researcher 
Okay, so you know that it is programmed, but still it cannot pass off as an empathetic robot to someone who didn't 
know it was programmed? 
 
Participant 5 
I don't know. I can't get over like I know it. So I can't just get through…I know it's programmed. Okay, if I didn't know, 
huh...  
 
Researcher 
What was the most? I mean, if there was one, what was the most annoying part of this whole interaction for you? 
 
Participant 5 
Waiting for the response? Because I was not sure if it understood everything I said, because I was just like talking and 
then I realized, maybe I should talk in keywords, like more. Then I was waiting. And then finally answer. I was like, 
okay, that's fine.  
 
Researcher 
Okay, so you try to adjust your behavior to the robot’s? 
 
Participant 5 
Yeah. The first time I just said, like, a normal sentence. And I don't think it understood quite what I said. So I just put 
less words, not like Google search, but still.. Normal sentence but less words. 
 
Researcher 
Okay. Did you notice the facial expressions and the gestures like nodding and tilting the head?  
 
Participant 5 
Yeah. But not not many more.  
 
Researcher 
So the dialogue itself was more the focus of the interaction than the gestures?  
 
Participant 5 
Yeah.  
 
Researcher 
How did the interaction make you feel? 
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Participant 5 
Ah, I learned. I was just feeling because I learned things but like, yeah, pretty neutral.  
 
Researcher 
Oh, so you didn't you did not feel uneasy interacting with the robot in any way?  
 
Participant 5 
No, that's fine.  
 
 
Researcher 
Okay. What do you think can be improved? 
 
Participant 5 
The voice? The voice. The fluidity of how it speaks?  
 But like, it sounds like it's not real person talking. Its like some pacing things that you can hear. It's not like a human 
talking. And I didn't really look at the face like, maybe put hair on it? 
 
Researcher 
Okay. Was there a reason you didn't want to look at the face?  
 
Participant 5 
No, I don't know. Like, I was more focused on what it was saying than what it was doing on the screen?  
 
Researcher 
If there is one thing that you can pick that you liked about the robot? What would it be? 
 
Participant 5 
It is useful. 
 
Researcher 
In terms of information?  
 
Participant 5 
Yeah, definitely. And like, sending personalized info and stuff like that super useful.  
 
Researcher 
What do you think could be some, you know, advantages or disadvantages of using such an interface ? 
 
Participant 5 
It’s good if you're not deaf but blind? Because, yeah, obviously. So first advantage, and I say, I mean, it's very personal, 
but I understand and, like, remember better when I hear stuff than when I read it? So for me, I feel more engaged with 
this sound than if it's just text.. 
 
Researcher 
So the the face on the screen itself is not making a lot of difference, but the voice interaction is good? 
 
Participant 5 
Yeah. I think is a very personal thing. But yeah. 
 
Researcher 
What is your general attitude towards AI powered robots?  
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Participant 5 
I don't think of that on a daily basis. But actually pretty removed from my life. So.. 
 
Researcher 
Would you want more robots? in your daily environment?  
 
Participant 5 
Depends for what? Use like that? Yes. Everyday kind of Alexa, I'm not the biggest fan. 
Researcher 
Do you think that knowing that it's a robot on the screen affects your willingness to open up about the emotions that 
you're feeling? 
 
 
Participant 5 
It affects my way of conveying  the things I'm saying like the words I use. 
But then, I maybe more open if it's a robot because there's no person involved.  
 
Researcher 
Okay, so you don't find it difficult to talk about emotions to a robot?  
 
Participant 5 
No.  
 
Researcher 
Was there anything else that crossed your mind while you were doing the experiment? 
 
Participant 5 
I was like a waiting for it to answer every time like…   
 
Researcher 
Okay, did you think the pause between you asking the question and the robot answering was too much? 
 
Participant 5 
maybe a tiny bit like, I mean, obviously, it's not like a human human interaction. So it takes more time to understand 
what I'm saying. And also, like, if you say, like a sentence with a lot of words, that it's not programmed to be like, Oh, 
yeah, that's a key word. I know what to do with it. Then it, I think, I don't know. That's how it works. But that's how I 
felt. 
 
Researcher 
Yeah, I mean, right now, the technology is not there yet. So yeah, it's it kind of picks up keywords from what you say 
and then responds based on that. Yeah.  
 
 

PARTICIPANT 6 

Researcher 
Okay, so what were your expectations before you started the interaction? 
 
Participant 6 
I had no expectations what I was going to see or to find so I don't know. 
 
Researcher 
Okay, fine. Did you think that the robot was empathetic? 
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Participant 6 
I mean, not human empathetic, because when.. you always feel that it has some pre made, pre programmed responses 
so it can interact with you, but it's just to get information it's, it's good. I do not expect the robot to be empathetic with 
me. 
 
Researcher 
Okay, what was the toughest or the most annoying part of the whole conversation for you? 
 
Participant 6 
The most annoying? Ah, when I tried to ask questions, she didn't understand me. That part was quite annoying. 
 
Researcher 
Did you notice the facial expressions and gestures from the robot? Or did you just focus on the dialogues? 
 
Participant 6 
I just focus on the dialogues. I didn't really realize the gestures or the facial expressions? 
 
 
Researcher 
Okay, how did the interaction make you feel ? 
 
Participant 6 
A bit different or.frustrating, I don’t know.. 
 
Researcher 
okay, what do you think can be improved?  
 
Participant 6 
Maybe the tone of voice today major role because it was quite robotic. And I mean, the more you can program or you 
can, the more interaction you can try to- So that robots can interact more. I mean, I think it will be better. 
 
Researcher 
Like, like, how interact more in terms of? 
 
Participant 6 
Oh, I don't know, I had the feeling that sometimes. She has only premade responses and maybe adding more 
information or more. 
I don't know.  
 
Researcher 
Okay, be able to respond to all the kinds of questions?  
 
Participant 6 
Yeah. Being able to respond to all kind of questions, not just the what is she's supposed to just reply. 
 
Researcher 
Okay. Is there something that you liked? 
 
Participant 6 
Ah, yeah, well, I think it's, I mean, it's a nice way to obtain information, I mean, quick information. And to get some 
answers, and maybe after such a call that someone has cancer, maybe you are.. when the first thing you do is just to 
search on the internet for answers. And if you can get the answers from this robot it can be useful. And, you know, 
maybe more complete more, more, faster, or I don't know. Yeah. 
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Researcher  
I mean, if it had all the answers that you wanted, you know, then in that case, would you just go to this source and, 
you know, not go to any other source after that to look for information? If it had all the answers to your questions, 
would you just be satisfied with using this robot?  
 
Participant 6 
As a first opinion or a first thing, I would be quite satisfied. Of course, I will not be entirely sure that what she's telling 
me it's 100% sure, I would need a human opinion. 
 
Researcher  
Okay, what if it was part of like, you know, for example, Sweden has 1177, the website, which is like a National 
Medical website. If this robot was a part of that website, would you then trust all the information it gives? 
 
Participant 6 
I will trust information but I don't know why. I mean, I will still need to talk to maybe to a doctor Or? I mean, depends 
if it's Yeah, I mean, yeah, I wouldn't need still in the I mean, as a first impression, I mean, I would be satisfied or maybe 
I will feel more comfortable or less anxious. Once I know the answer about whatever. But still  I will have some 
appointment to have an opinion from a human. I think so. But as a first contact, I think it would be nice.  
 
Researcher  
Okay. And what do you think are the advantages and disadvantages of you know, this kind of interface ? 
 
Participant 6 
I mean, it's fast, very, you can just interact with a robot and you can get the answers. You don't have to go through or 
go over the whole information on the web site. It's fascinating you can you feel somewhat or somehow that you are 
talking to someone, although you know that that's not true. And this may help. So that's the advantage. Yeah, I think 
that fast, I mean, the thing that it's faster, it's for me to get the information that you just want.  
And disadvantages. I mean, really disadvantage comparing to searching information on the internet, I don’t really find 
any disadvantage, but compared to having the information from a human, then the disadvantage is that you don't 
really feel that that person is understanding you what, how do you feel? And you always trust more a human that has 
experience in the field and not just a database that just can have information? Because the objective facts are okay, but 
then there are always other facts in the medicine and that's always matters and that that can only be told by a person 
or human doctor that because they are about their experience about anything. 
 
Researcher  
How do you generally feel about humanoid robots?  
 
Participant 6 
I don’t really trust them. The more human I mean, if it's a real robot that like, human scale, yeah, I feel a bit. I don't 
know. Since they're out of movies, that robots just in the end, I think that the effect of the movies has some impact. 
We are going to see robots. So I really feel don't rely robots. I mean, if it's a robot in in a screen, it's okay. If I would 
have to go with a real robot, then I would, I would feel a bit anxious. I would not trust. 
 
Researcher  
Okay, but do you think that, you know, the fact that you know, that this is a robot behind the screen is affecting your 
willingness to discuss emotions?  
 
Participant 6 
Yeah, I mean, for sure. I mean, I will not spend any time trying to be discussing my emotions with a robot for me, 
because some.. no, I wouldn't know I don't think so. I for me, just to have to get the information, objective facts, but I 
really don’t think I would spend time trying to discuss my emotions. 
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Researcher  
Do you think it would make a difference if you know the robot was very robotic and you know, just gave you facts 
like in a very robotic voice versus you know, a little bit like this interface where you know, the robot is nodding, 
names and gestures and trying to interact with you a little bit. Do you think there is a difference between both these or 
is it the same because the information being given is the same? 
 
Participant 6 
I think it's nicer if the robot has some gestures or things while giving you information, I mean, you know that is not 
going to understand you. But still I like that it has some human features. But yeah, yeah, just to.. I mean, just not say 
the information that I mean in that cold way .Yeah, you're going to die for instance(laughs) I mean, at least some facial 
expression is good Yeah, I mean, I would not try to discuss the emotions or I will not think that it is understanding. 

 

PARTICIPANT 7 

Researcher 
Okay, so what were your expectations before you tried the interface? After reading the scenario? 
 
Participant 7 
I thought it would be a bit robot like counseling since the counseling is shifted to the robotlike system, so I think well, 
I have seen some of them, and then tried some of them before and I thought it would be some robot like, but a little bit 
like, not as I expected, so good. 
 
Researcher 
Aha,okay. So did you think that this robot was empathetic?  
 
Participant 7 
I think so. She responds to my responds very interactively. So when I say something, it responds as I feel, and it like, 
confirmed what I want to me. So it's empathize with what I want to say. 
 
Researcher 
So what was the toughest, if there was anything, what was the annoying part of the conversation for you? Was there 
any? 
 
Participant 7 
How it looks like. it looks like a bit creepy for me as a counselor, and so I think would be nice if she smiles a little bit 
more. And how she like looks like is I feel personally Personally, I feel like it's like a nun. So not comfortable with it.  
 
Researcher 
Ah, okay, but expressions wise and facial gestures wise, you wanted it to smile a little bit more? 
 
Participant 7 
Yes. Why she's talking with me so that I can feel that okay, that person is counseling, my problems, my worries. 
 
Researcher 
How much of the facial expressions and gestures Did you notice? Or very more focused on the dialogue itself? 
 
Participant 7 
The two things that I noticed is her, like her head movement, and also her eyes movement. So when she said like, 
okay, when she's empathize with me, and then she said she is sorry to heard about this, I feel that she feels that too. So 
I think like, it's good to talk to her, I feel a bit like, secure to consult with her. That's what I thought and with her head 
movement, I think she, like, a bit like lively for me. 
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Researcher  
How did the whole interaction make you feel in the end? 
 
Participant 7 
This is a nice experience and I feel good counseling, if she is my counselor, then I think it is a nice experience having a 
counseling with her. The only thing that I feel like unconfortable is how she looks like if it can be enhanced like 
improved, then it would be nice. 
 
Researcher  
Yeah. And okay. So, I think that was my next question, what do you think can be improved? So her appearance is what 
can be improved? 
 
Participant 7 
Yes. 
 
Researcher  
Okay. Anything else that you want improved? 
 
Participant 7 
Wait, Okay, when she was talking, although she like repeat what while I interact, but I think like the rate of like, the 
rate she is talking is a bit machine like, robot like, so the.. I think the tempo of her talking would like synchronize with 
my response. So I thought that okay, if I interrupt her while she responds, so I tried to interrupt her, but she responds 
to me very, like a very nicely, then she, she like, gave affirmation, like, Okay, I think I interrupt you. So can you repeat 
that again? That is a very, very nice response.I really love it. 
 
But her.. like talking flow, like the flow that she talks and then responds to me, I think it should be more humanlike, 
that's what it needs to improve. 
 
Researcher  
Okay, what was the one thing that you like the most is it? Is it the one that you mentioned?  
 
Participant 7 
Yes. 
 
Researcher  
What do you think can be the advantages and disadvantages of such an interface ? 
 
Participant 7 
Since like, the things with this counseling is more like we want a part of empathy and emotional connectedness. if I 
consult you, then what I want is some empathy and sympathy from you so that you can like, give me some secureness 
sort of, and warmth while counseling. I'm not just telling my problem, I want to like tell you how I feel and how I want 
to accept this like a feeling it's possible then I think I want some kind of like emotional warmness that can overcome 
my problem. So it's just like the website and then they're like, machinelike robot, very robot like, then I think I would 
not use this system.  
But if it's like, okay, she'd counsel with the real.. like my feeling and then help me overcome my problem emotionally, 
then I think it's very nice to use this system.  
 
Researcher  
 What do you generally think about humanoid robots?  
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Participant 7 
I have two opinions for that. I really like a robot, like getting into this. I mean, like, this environment, this sort of like 
different various sections that yes, sectors. I don't feel like it replaces humans. I feel like it somewhat helps humans in 
in one way or another way. So I feel like I love how robots interact with humans 
 
My opinion is like, I feel a little bit creepy and uncomfortable. It depends on what robot it is and what kind of robot 
they are, like, implementing. So one thing is I feel good, because it helps me. It helps humans I feel like it. Another 
thing is depends on what robot it is, I feel uncomfortable and creepy. 
 
Researcher  
Can you give me an example of what makes you feel uncomfortable and creepy? 
 
Participant 7 
Ever robot is sort of a how is it called? You put it at home and then make it do housework? Ah, okay. 
 
Researcher  
Yeah, IoT, and you know, okay, that kind of things? 
 
Participant 7 
Yes. 
If it's like a, it's like human, you know, it's totally like human with the skin, and then the hair with those kind of 
things. I think I feel uncomfortable and creepy, but it's like a big hero robot. I think it would be cute. So again,that's 
why I tell you, it depends. 
 
Researcher  
But behind the screen, like on the screen, you'd like to see more human like robot. And in in real life, you'd like to see 
more cute ones? or How is it? 
 
Participant 7 
For robots, I want a cute one. I don't like, robot and human middle design interface. That's a bit.. 
 
Researcher  
Did the knowledge that it was a robot effect your willingness to talk about your emotions with it?  
 
Participant 7 
Very open. I would like I will totally 100% Trust.  
No problem. If I feel like okay, humans are somewhat judgmental, but I don't think robots is judgmental. So I'll just tell 
whatever I want. 
 
Researcher  
Okay, okay. And if the robot, you know, kind of consoles you or tries to calm you down, do you appreciate that as 
well?  
 
Participant 7 
Very much.  
 
Researcher  
Okay, was there anything else that you thought about when you were doing the whole interaction? Any comments?  
 
Participant 7 
Yeah, one thing, I find it like, how much information does it accept? Because I want to know, information about the 
hospital, what about it? And then it is not provided by her. So I, I was a curious of like, Okay, how much information 
can she provide me?  
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Researcher  
This is just, you know, something that I programmed for this test purpose. So she doesn't have a lot of functionality 
right now, it is very limited in its functionality, but in the actual product, it will have all kinds of information. 
 
Participant 7 
So that's great. Because, because the things because if I am the real user, if I am if someone if someone is really like in 
the situation, diagnosed by the cancer, then it is necessary to know the information of... How should I get tested? 
Where should I confirm this? So I would like to know, the nearby hospitals or whatever is convenient.. 
 
Researcher  
Okay. Yeah, I mean, that's, that's, that's, of course, the final aim, you know, to be able to provide all that kind of 
practical information. But this this was more like, you know, thinking about empathy, and, you know, whether the 
behavior of the robot itself is you know, too creepy, or you know, whether you can accept it so, you know, that kind of 
thing. So, 
 
Participant 7 
One thing I would like to point out as a, as soon as the robot appears, the first time very first time the reporter here, I 
creeped out because of how it looks. So that's the only problem I think, yes.. 
 
Researcher  
But once it starts talking and behaving, it's a little better? 
 
Participant 7 
A bit better, a lot better. It's a bit like human like ..lively. 
 
 
 

PARTICIPANT 8 

Researcher 
Okay, so what are your expectations before the actual interaction? 
 
Participant 8 
I think I was expecting less. When I looked, I mean, expectation was lower than what I saw. 
So in that way, I'm quite impressed with what this is. 
 
Researcher 
Did you think it was empathetic? 
 
Participant 8 
Kind of Yes. Yes.  
 
Researcher 
Okay. So, I mean, was the responses that it gave you very fixed and automatic? Or what what did you think? 
  
Participant 8 
I could say that it was a bit fixed. Mainly one of the giveaways was, especially when a person talks, especially in say, 
in this kind of scenarios,they would stammer a bit and might like, in between, I had it twice. If you might have seen, I 
mean, when you look into the recordings,  
one thing is that the person's eye contact might be a bit going left and right sometimes, because he's kind of involved 
in that situation. And he doesn't want to might be not able to look at the face. So that might be a challenge for artificial 
eyes recognition, perhaps I don't know, that's something. But what I felt is that when you have this kind of answering 
to the questions that she would ask,you would say something and then you stop in between, for example, she might 
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ask something, and then I say, Yeah, but and then I stopped a bit. And then she kind of already kind of sorted out the 
answer. And then she starts saying something, but I haven't finished my conversation. So that is like a giveaway that 
it's kind of fixed. If that was not a flaw, then I  wouldn't really kind of detect that as a fixed conversation.  
 
Researcher 
Okay, so that is why you thought that it was more fixed? And did you feel comforted when, you know, you expressed 
that you were upset and a little worried about the news? Did it comfort you?  
 
Participant 8 
Yes, in one way, it strangely, I actually felt comforted. Because one thing is that I feel that it's an artificial intelligence. 
And that, by default, not knowing so much about bots, say, but knowing that it has a lot of database about this, 
scientifically, it might, it would give some kind of a really statistically realistic output.  
So as a person with logic might, you might actually think that what he or she says, in this case, 
would be quite relevant. And she has understood the situation and she is just giving the right information. And that 
kind of gave a comforting feel.  
 
Researcher 
Did you think there was any part of the conversation that was annoying?  
 
Participant 8 
So you know the facial expression was a bit, I know that the movement of eyebrows are quite nice, but it felt a bit too 
periodic.It was not random. Like you can actually see that. 
The eyebrows just move up and down and in not the right situation or the right moment. So that kind of make me feel 
like this is a fake. That's, that's the part that just like felt to you like, Ah, 
so the facial expression is not really syncing with my situation at that moment. Okay. I mean, in the moment of the 
eyebrows really kind of helps in understanding that it's not a real dead face, but it's more organic. But the periodicity 
is some kind of a fixed format, so then it doesn't really give you more of a lively feel to a face to face communication, 
like you get from a person. 
 
Researcher 
Did you notice other gestures like nodding and tilting of the head anymore? Did you see? 
 
Participant 8 
Yes, nodding and tilting was really good. That's something I would like to mention, because 
the two things that I really liked was the patience of listening, which people don't have in one way robots do and that 
in one way, for humans, I think If that if you have problems, you just say it, and there's some person to listen to, that 
itself kind of gives a good feeling. And I think it's a lot suiting for older people, I believe that they talk a lot more than 
younger people 
who are short and precise. So in that way, I like that. And the nodding really shows that there is a feel of and that was 
more organic, I would say, and you kind of you kind of feel that he or she is understanding what you're saying. 
 
Researcher 
Okay, and how did you overall interaction make you feel? 
 
Participant 8 
It is quite I mean, as I said, I was not expecting this good. Well, because I didn't have any previous experience. So I was 
quite impressed with the, with the interaction that I had, and I was, I would say, I was quite happy. Let's say I would 
put it around seven out of 10.  
 
Researcher 
Okay, and what are the things that you think can be improved? 
 
 
 



40 
 

Participant 8 
I have lots of ideas. One is, you could have wrinkles, maybe a bit more. So like graphically, that would be helpful. And 
as I said, the eyebrow moments can be a bit more random, random about it should I would believe that it would be 
more related to the situation of the person. 
And the eye contact can also I mean, I like the eye contact, but maybe it can be a bit more 
submissive, maybe, because some people might be intimidated, but not me at the moment. But I think so. Maybe just 
having a bit of a moment, away from the eyes and then coming back to him staring at the person maybe he doesn't 
want to see so he might then look somewhere else, like I did right now. 
 
And then, as I said, like a conversation before it's over, she already started her reply, because maybe she kind of got 
the keywords from it. And of course, the graphics would help a lot. I think, with the face, it feels a bit strange. 
 
Researcher  
Yeah, you mean like hair and clothes? 
Participant 8 
Exactly. A more human like, maybe? Or if you're going for human like, then it's better to go for human like, otherwise, 
I would prefer no face at all, maybe something like that.  
 
Researcher  
Okay. And what is the thing that you like the best? 
 
Participant 8 
It was actually..I think it is one way the responsiveness of the person, like, it kind of makes you feel that it's listening, 
and giving you the precise answers and being patient. And that kind of silence, I think is one of the key factors, which 
actually calms you because you're already kind of having worries, and you're talking a lot and that person listens. So 
that is one thing and 
the face was not showing any, like sad faces or it was more neutral, but a bit more... I think the general overall face 
expression, the average general expression was quite nice. I think it suits the whole situation, which is more formal 
and calming. Okay, well, that's what I would go for. 
 
Researcher  
And what do you think are the advantages and disadvantages of having such an interface over, you know, a normal 
website, medical website where you can go on and collect information from? 
 
Participant 8 
I think the best thing is getting the right information. And well, now we have lots of websites, but we are not sure 
what is what and what is correct and what is fake. But then when you have some kind of a interface like this, which is 
kind of, let's say, more, having standard procedures and having standard databases, which is like verified database, you 
can really depend on it because you lack the knowledge so you know, you can get the precise information what you 
really want from that person. So she might ask few questions, which might sort it out to the right setup. 
 
Researcher  
So you think it's more efficient?  
 
Participant 8 
Yes, if done well, I think it is more efficient than a person doing it himself, especially when he lacks the ability to know 
what is correct and what is true or false. 
 
Researcher  
Okay, do you think there any disadvantages of having such an interface?  
 
Participant 8 
there are two things. One is the comfort feel of touch first, for instance, from humans, like, in the video, you saw, the 
general practitioner was talking to that lady, and there was a touch that really do help. And then the proxy feel of a of 
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a person, a doctor, who is some kind of a guardian of that person. So that kind of an aura that you get that is missing, 
of course, humans really like that touch of emotion. I think that is a bit of a challenge in this case.. And the other thing 
is, well, the execution because of the especially with the database, how we predict an individual that I actually have, in 
my feedback, comment on artificial intelligence is 
right now, we kind of predict or the machine learns from the database that we have, and you're still collecting. But I 
kind of believe that would hit a wall, where you're way to explore things, or artificial intelligence, being able to do 
machine learning, let's say, in a way is limited. 
 
So creativity, and, and an individual's emotional point, cannot be really kind of picked by that. 
That could be challenging at that end, but as a general conversation, yes, then it is fine. 
I think it's still okay. 
 
Researcher  
And how do you generally feel about robots that look like human beings and behave like human beings ? 
 
Participant 8 
 As we had this conversation, and that face, I actually mentioned that it will make you feel comfortable in one way. 
But there is always one question of a bit of an awkwardness, because you always have this question if this is, like a 
fake gimmick.But it's a bit of a mix, to be honest. 
It depends on the situation. Like, I mean, this is purely like, a formal interaction with a question and answer. And I 
would actually be fine with both the cases when it feels more human like, 
but I would prefer that it's been mentioned that it is still a bot, so that you're aware of it. Okay, because the graphics 
can goes to some extreme extent, that is a human and then it that that is a really uncomfortable zone for.. but kind of 
shows as a human with some kind of a bit of a flaw, then it's fine 
 
Researcher  
Do you think the knowledge that is a robot behind the screen affects your willingness to open up about emotions? 
 
Participant 8 
With my first experience, I  have questions still, like would it be able to understand me Well, in that format? Yes. In 
that that point of view, yes. Just talk to the person openly about or to the bot about your problems, provided you know 
that this conversation is not being used in any other security “cybersecurity” kind of situation. It's totally fine.  
 
Researcher  
Okay, so talking about emotions is not an easy just because it's a robot? 
 
Participant 8 
No, I don't feel that provided it has right feedback. 
 
 

PARTICIPANT 9 

Researcher 
Okay, so what are your expectations before the interaction after reading the scenario before you actually interacted?  
 
Participant 9 
I wasn't expecting the AI to be sort of empathetic towards me or to state that, ‘oh, I understand how you're feeling. 
Here are some facts. If you're not comfortable with these facts, I can refer you to an actual human being.’ That part 
was comforting. And I would actually be meeting with an AI before you see an actual doctor, I think would be a 
valuable step in medical care. 
 
Researcher 
Okay, so did you think that the robot was empathetic in some way? 
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Participant 9 
Yes, not fully empathetic, but I felt understood. 
 
 
Researcher 
Okay. 
 
Participant 9 
Not like a human would understand me, but I think it was adequate for me. 
 
Researcher 
What was the toughest or most annoying part of the interaction to you? Okay, okay 
 
Participant 9 
There was none. 
 
Researcher 
Did you notice the facial expressions and the gestures for the like, you know, nodding and tilting or were you more 
focused on the conversation itself? 
 
Participant 9 
I treated it as a human sort of, so I paid attention to both the speech and the various gestures. 
 
Researcher 
Okay, so you did notice them? 
 
Participant 9 
Oh, yes. Okay.  
 
Researcher 
How would an interaction make you feel? 
 
Participant 9 
If I actually was worried, then this would ease my sort of anxious feelings. 
 
Researcher 
What do you think can be improved about this? 
 
Participant 9 
I think maybe, um, maybe a body instead of just a face. And maybe, like more interactive in terms of like, ‘Here are the 
facts’, sort of, like, like a more personalized experience? Not like a sort of a standard procedure for every like breast or 
ovarian cancer patients like more personalized, maybe? Like Alexa? Sort of, but make it a medical expert. 
 
Researcher 
Mm hmm. Okay. So when you say facts, you mean present through dialogue? Or you want to see something on the 
screen as well, in text? 
 
Participant 9 
Yes. see something like CDC found out that blah, blah, blah. 
 
Researcher 
What is the one thing that you liked best about the robot? 
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Participant 9 
Um, I really liked that. she's able to ..sort of that she was able to continue the dialogue, she did not expect me to carry 
the whole conversation. And I felt like she was in control, but in a non-threatening way. 
 
Researcher 
Okay. What do you think of the advantages and disadvantages of this kind of an interface?, 
 
 
Participant 9 
I think interacting, interacting with an AI could be better for some people. But I mean, there are always going to be 
people who prefer to do their own research on a website. But I think that actually interacting with an AI may feel may 
help people feel less stressful about certain situations. And in terms of security, maybe the AI could collect 
information, and that would potentially be harmful for some individuals. So I think that would be a disadvantage. And 
also 
The reason I was relieved to talk to the AI is that I knew that I could always go to a human if I wasn't happy with that 
interaction. So it's sort of the relief came from that part for me. 
 
Researcher 
So, as a first point of contact, it's not bad interacting with the AI ?, 
 
Participant 9 
That was a positive experience. I would like to interact with more AI. 
 
Researcher 
What do you generally think about Human like robots, you know, the ones that try to look and try to act like humans? 
Are you uneasy interacting with them?  
 
Participant 9 
You know, I wouldn't want one at my house. But it's really exciting to see how we can literally make machines to act 
like humans and speak here make gestures like humans conversate. 
 
Researcher 
Do you think that the knowledge that it was a robot behind the screen had an effect of on your openness about talking 
about your emotions? 
Participant 9 
Yes. Because, um, I wouldnt say, ‘Oh, I'm feeling Oh, I saw what chemo does to people this happened’ to I don't know, 
my uncle or someone. And I think the be AI behind the computer would just say that they understand. But since the 
robot hasn't got any similar experiences to relate to that. Not that every other person has similar experiences. But I 
think it might be easier for humans to relate to other humans for now. In the state of the current AI technology, 
 
Researcher 
Do you have anything you want to add? 
 
Participant 9 
Um, no, it was actually refreshing to talk about something so personal and medical with an AI 
 
 
PARTICIPANT 10 

Researcher 
Okay, so what are your expectations before the actual interaction? 
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Participant 10 
I, when I saw the video, I thought I was gonna speak to a human robot. And, and then it turned out to be a virtual 
robot, which was, which was actually pretty good. That was my, that's what I thought it would be.  
 
Researcher 
Did you think that the robot was empathetic?  
 
Participant 10 
It was empathic, but to be honest, in the middle. So it's showing empathy. But in my mind, I feel it doesn't understand. 
Because I have cancer, or I might get cancer. So, I think a  little empathy. Yeah, little empathy. 
 
Researcher 
but it could, it could have more empathy. That's what you mean? 
 
Participant 10 
Yep. Yeah. 
 
Researcher 
What was the toughest or the most annoying part of the conversation for you? 
 
Participant 10 
Toughest part. It was the voice was a bit robotic. But I think otherwise, it would be awesome.  
 
Researcher 
Did you notice the facial expressions and gestures the robot made?  
 
Participant 10 
Yeah, I did. I did. I noticed the eyes move up and down, like not like, up and down, like, just the eyebrows. And also, 
like I saw some head movements and stuff that made it look a bit natural. And it wasn't just just a normal emoji I was 
talking to.  
 
Researcher 
How did the interaction make you feel while you were interacting with it? 
 
Participant 10 
It felt good. But I was a little bit anxious. I don't know what the bot was going to ask me. 
 
Researcher 
Okay, you felt like you had to be prepared to answer what the bot would ask? 
 
Participant 10 
No, I didn't know what was going to be asked. Like, I don't know if it was. Yeah, it was just I didn't know what was 
going to happen. just uncertainity made me feel a little bit anxious. But otherwise, it'd be I think I would have been 
fine. 
 
Researcher 
Okay. What do you think can be improved? I think the voice is something that you said. Anything else that you think 
can be improved? 
 
Participant 10 
I think just by putting a little hat on, I think that'd be really cool.  
Yeah, that's about I think once you've done that, I think it'll be damn good. 
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Researcher 
Okay. What is the thing that you like best about the robot? 
 
Participant 10 
I like the expression and the way it was interacting. I really liked it. Because when, at one point, I didn't understand 
what it said. And then I was like, yeah, again, I didn't understand and then it immediately caught up. So I like that part. 
 
Researcher 
What do you think can be the advantages or disadvantages of having such an interface when compared to a normal 
website where you go to get medical information, or you know, just look up things? 
 
Participant 10 
Um, I think it will be really good, because at least it booked an appointment in the end, because I think in this way, I 
think the bot will be able to actually find out if there's an issue or not, and then and then go for an appointment. 
Otherwise, I think the patient doesn't have to be worried about if he or she is going to get cancer. And so I think in 
order to filter out the scared patients and actual people who might get I think it's a good way.  
 
Researcher 
What do you think about a human looking bot? Do you feel comfortable around them interacting with them? Or are 
you not a fan of these things? 
 
Participant 10 
I watched too many movies of iRobot and many other movies and I've seen the robots all of a sudden go haywire and 
start killing human beings. And but I think that's just a movie thing. But I think it could happen. I don't know. But 
otherwise, other than that, I think it'd be really cool. If I didn't watch the movies, then I think and be really fine with it. 
 
Researcher 
Do you think that the knowledge that it was a robot behind the screen affected how much you wanted to talk about 
your emotions?  
 
Participant 10 
I think, I think if I had cancer, and if I was trying to tell it to the robot. I won’t. In my mind, I think the robot does not 
understand my feelings. That is just to comfort me. 
 
Researcher 
So you you wouldn't talk too much about your emotions? 
 
 
Participant 10 
Yeah, I think I would say just so that I can get the appointment. 
 
Researcher 
Did you feel comforted by the robot a little bit, or..? 
 
Participant 10 
Yeah, I feel comforted. comforted, but I just feel like I should talk to the the actual counselor.  
 
Researcher 
Was there anything else that crossed your mind while doing the experiment, something that reminded you or any 
comments that you want to add? 
 
Participant 10 
It reminded me of those robots and in I think I saw some video. In UAE or something robots like moving around- 
healthcare robots. I think something similar like that, but that's the only thing that came across. That's about it.  
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A.2.1  Genetic Counselors 
 

GENETIC COUNSELOR 1 

Researcher 
How do you usually go about conveying information that would be perceived as bad news to the patients?  
 
Genetic Counsellor 
First, we would have an agreement, for example when they decide to do the test, we will have an agreement, how will 
we go about when the answer is here. So then usually, the patient knows that when I have the result, I will call them or 
send them an SMS and just say that it's ready now, when does it suit you to talk about the result. 
 
So, they don't have to be nervous that I will just tell them a bad result when they are not prepared. So, and then when I 
have the result, and if there is a mutation, which is often what they look upon as a bad result, then I will of course, see 
to it when I tell them, it will be on a time when they have chosen when they are in a good place at a time point that suits 
them. 
And then I will just be very, I will come up with a result very much in the beginning. So not much small talk before, just 
that. For example, like Okay, so the genetic analysis is ready now. And it showed that there is a genetic variant there. A 
variant that we believe is the cause of your 
cancer diagnosis. So, that is what I would say straight away. 
 
And then wait for the reply and, take time for it to sink in and allow time for questions. And, and also that we keep 
talking about what comes next. So that there is a plan, for example, I can arrange appointments with clinicians that are 
experts in that particular area. And I can refer them to psychotherapist. And I really ask if I can call back in a couple of 
weeks to see how they feel and if they've had more questions. 
 
Researcher 
You said you would wait for them to be in a good place before you told them about the result. But what did you mean 
by that..would you wait for them to express a calm state of mind or something?  
 
Genetic Counsellor 
So if they, if I call them and say it's, the result is here, And they say, Oh, well, I'm, I'm in my car, but it's okay. We can 
talk. Then I would say, well, I'll call you later. When will you be back home?  
Or if they, yeah, I'm just picking up my kids at school. But I can I have a minute left before I'm there. So we can talk 
now? I would not. And also, I have to be very clear about this before so that they don't then go ahead and think that 
they know exactly what I'm going to say is so we talked about this before that It's good to have a control the two being 
in control and not being on their way to something else when we talk about the result. I can't force them. And if they 
are very, very insistent, then I, of course, I will just tell them.  
 
Researcher 
And you mentioned earlier that you don't have the small talk, that you go straight to the point. Any particular reasons 
why you do that?  
 
Genetic Counsellor 
I learned somewhere during my education that on my training to become a genetic counselor that patients or clients, 
they remember very well, the first, first few minutes. The first sentences they remember. And what you say further 
down, they usually forget. So yeah. And also, it's, I think it's painful also to wait to listen to some small talk. 
Researcher 
Usually, when they come to you for a face to face consultation? What expectations do they have? What do they expect 
is going to happen? And how do you approach each different kind of patient based on this?  
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Genetic Counsellor 
It's a very good question. At the end, it's also a question that I often put to them. What do you wish from this? And 
when I ask them that, and they usually answer that. I want to know if there was an explanation for this. And I think 
about my family often, I think about my daughters, or my relatives, but yeah, so they, and that is if they have had a 
diagnosis, and if they are healthy and free from cancer. They still, I mean, then they've expressed their wish 
themselves to do an investigation because of maybe several cases of cancer in the family. And then they expect more 
to know how much precautions should they take, how scared should they be themselves be for having a cancer? And 
they want to know, as much as possible because they are worried anyway. 
 
 
Researcher 
Do they talk very much about how they feel? Or do they only expect to probably know more about what lies in the 
future or what they can do to immediately solve the problem or do they also want to talk about how they feel and how 
to process these feelings with you? 
 
Genetic Counsellor 
They often talk about how they feel. And especially if you ask them and there are of course some that are very 
controlled and more into just basic facts. And that's often very obvious and then you give them the basic facts. So 
yeah, I'm not a psychotherapist. But with genetic counseling, it has to involve some kind of counseling when it comes 
to psychological, psychosocial issues. And so, but we can't do therapy, but we can atleast ask and let them describe and 
then we also have to try to catch if someone is… if we should be worried. If they express really strong feelings, then of 
course, we should, then we could talk to our physician in charge and, and see what way forward would be the best to 
use to help the patient? So, I think I forgot the question.  
 
Researcher 
I was asking if they specifically talk about their emotions, or is it mostly just what they can do, what they are going to 
do and things like that in terms of, you know, is it more emotional talk or is it more tangible stuff that they talk about?  
 
Genetic Counsellor 
I think it is quite, I think that it's more emotional stuff. Yes.  
 
Researcher 
Okay. So, how, how do you gauge if a patient is feeling better? Or is feeling satisfied? Now that you have spoken to 
him or her, how do you know what kind of signs to look out for?  
 
Genetic Counsellor 
I think there is something specific with the patients that are being given care. They are often very, they can they really 
express themselves. And often very generous, and, and they can, so they often tell you that I feel better now. And thank 
you. And this has been very helpful as well. So that is very useful, of course, when they are outspoken, like that. But 
there's, of course, also, you will, you will hear if their voice sounds a bit lighter, and if they talk more freely. And yeah, 
it's also an, it should be an ambition to try to form a good relation with a patient. So and to connect to them. So we don't, 
I would not aim to be very, very formal or keep distance, I would aim to be as close, close, stay professional, but close 
and to show them that I care. And then it's much easier to then be attentive to how I help this person or if he or she is 
feeling better now. If you try to get a good relation, and I guess also time is an aspect here to not to be in a hurry. When 
we have those consultations, it has to take time if they express their feelings. You try not to hang up on them or and we 
have still that advantage that we can have. I can have an hour, it's okay. I might have scheduled a meeting for half an 
hour or detects an hour and that's okay. Because I wouldn't schedule visits or video visits consecutively. I would have at 
least an hour in between an hour for each patient. So but then yeah, it's often they tell me if they feel better. Someone 
who called you can sometimes, you have the feeling that this our meeting or just made her more distressed, that happens. 
And that always feels like a failure.  
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Researcher 
Are there people who come in,well, who think they already know what to do, and they don't want to discuss how they 
feel very much, but you still have to ask them questions and give them the right information. But they seem a little 
disinterested. Do you get patients like that as well?  
 
Genetic Counsellor 
Yeah. 
 
Researcher 
Okay. How do you deal with them?  
 
Genetic Counsellor 
Well, I just it's, it's, then, in those cases, when they don't say much they don't ask, and they don't tell. They just maybe, 
just give me the important stuff. So we can get on with life. Or, or maybe just being silent, then I guess it's important to 
still try to cover the important bits of information. But also you can, of course, ask. Now, I'm going to talk about possible 
risk reducing surgery. Are you at all interested in listening to that? Or is that something you would take later on? If it 
if it will be something that will actually be offered to you? So that I don't, if they don't ask, and if it's not easy to know, 
if they're interested, I need to ask. So I don't just drown them in information that they are not interested in. But the quiet 
ones they are, they are difficult. And they don't signal how they feel. Yeah, it's difficult, but then it's just to try to, to act 
in a way that at least signals that I care and will try to adjust to what you need. And you know where to find me if you 
have questions.  
 
Researcher 
I have a more general question, how would you define what's empathy in genetic counseling?  
 
Genetic Counsellor 
I would define it as just to feel to.. to be interested in and try to understand what the client feels. And to be attentive to 
their feelings. And to regard them, their feelings. And also, I, I always try not to signal that I pity someone or anyone. 
 

 

GENETIC COUNSELOR 2 

Researcher 
So I wanted to first ask you what you thought about the interaction? Was it natural? What was your first impression? 
Is this the way that it actually happens? 
 
Genetic Counsellor 
My first impression was like, I mean, the eye movements, and all that is really well done. And it's, yeah, you can see that 
you've been working on like having a human face. Um, I think what I reacted on was that. And it's so hard for me to 
say. See, because now I just see this and you compare it, you shouldn't maybe to compare it, you shouldn't maybe 
compare it to a conversation, a real conversation, you should compare.. it shows a better way of giving information than 
like fliers or whatever. So, it depends on what you compare it to. But I think I think if I should say something, and that 
is because I look at it as an actual conversation, she was quite quick to give answers. Maybe have some more like 
empathic and non verbal communication first, to make the person who is there with the questions to reflect on their 
questions. Do you understand what I mean? So it was like, spot on answers. And sometimes you just ask questions to… 
maybe you don't want all the answers directly. So that is what I would say, I think it's a very good start. And I was really 
impressed by the nodding and the eye movements and so on. But maybe more silence. And also, maybe when she talked 
about or you're worried about that, and, and then so she understands that this is worrying, and then it was quite a long 
time of information. And I think that should be divided when they ask for more because she got like, limitations, the 
risk of it, the precaution you could do. And she didn't really even ask that. She just said she was worried because her 
aunt and she was worrying about developing it. So maybe a little slower in the feedback of information. 
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Researcher 
Okay. When someone's obviously worried and they're talking to you, but you have to give them some information and 
it has to have all the details but you have to break it down because they're not in this mental state to actually understand 
a lot. So what do you usually do when you are counseling someone? Well, how do you try to break it into small pieces? 
 
Genetic Counsellor 
So if I talk about how I counsel, it would be like more if say, she said like my aunt has breast cancer and now I'm worried. 
maybe I would start off with what are your thoughts? Do you think you have a high chance of developing it or what is 
a high chance for you? And then from there, maybe I should ask. So based on what they said ,well, most of cancers are 
not hereditary. There are however some forms but then it's important to look at the family history and then maybe you 
should take that into account and because you in this case, again now I have just listened to it once, I hear of course you 
can be worried about most cancer ..but.. and then you started talking about the different mutations and I think it's 
overwhelming. You need to break it down and to see what do they really want to know and then what do you need.  
 
So I think this might really , could be a really good start. And I think just to say it, I really, 
really like the mimic and like being like nodding and you're really taking that into account. Have you been following 
genetic counseling sessions? 
 
Researcher 
I'm not really, I mean, I haven't had access to actual sessions… 
 
Genetic Counsellor 
I think that, that really, you should have that either to listen to it or that, that we that do the counseling session could 
come in with feedback, because it's really like, and this is, this is so common, even for us working in genetic counseling, 
that that it's easy to give too fast and too much information. And of course, robot can't listen and I get that. With that 
said, I think if you want the empathic robot, I think you should be more confident with silence. And, and not to push 
information, like more shorter things. And then I mean, if you say something and keep it quiet afterwards as well, there 
will be a new question that this robot might need to answer, I think. Because every, everyone doesn't want to know, 
maybe everyone doesn't want to know about like, surgery, because they haven't had that in mind at all. Or they don't 
want genetic testing. They are just worried. So maybe they just want like, a control program because they can't cope 
with the guilt with the testing. And I think it's important to take it slower. 
 
Researcher 
Okay. 
 
 
Genetic Counsellor 
As a robot, as an empathic robot, I think it came very far with a body language and mimic etc. So yeah.  
 
Researcher 
Thank you..  
 
Genetic Counsellor 
And then again, I don't think.. I mean, it's a very good compliment… but we can never and that's not about how good 
even you do it, you cannot beat a human being here, the robot cannot be a human being. The talk, the conversation 
between a patient and the human being, we can never exchange(replace) that completely. 
 
Researcher 
That's probably true… 
 
Genetic Counsellor 
But very nicely done. Very well done. 
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To summarize one point, important point is not giving you information so, so quickly, and adequately, exactly because 
it's not given information that is counseling, and then take it. Yeah, divide it. Give it more time. 
I think I can just tell you about a story that I was told when I took some additional course in genetic counseling in UK 
and we were, we were talking about supervision and counseling. And there, this was not genetic counseling, but there 
was this supervision, so 30, like health counselors in their reflecting and she told one, when she was a counselor in the 
beginning of the 80s, in the start of the HIV era. And she was meeting. she was sitting down, had conversations with 
young men with HIV at that time, but there were no treatments at all, and there was this guy. So it's a little bit same, 
like genetics, I mean, you can’t change that. And she was sitting down this young man about in his 30s something and 
they had met before so they knew each other and they sat down and she was like sitting and waiting for him. She started 
the conversation and then she was sitting silent to wait for him to just, you know, come back with questions or 
reflections and she sat silent, and he was silent and she You know, nodding He nodded, had the same body language. 
And after 45 minutes, they hadn't said a word. And then he said something. And they finished up the session. And this 
guy said this was the best counseling session I've ever had. So I mean, meaning that silence is so important in this area. 
And we are afraid of silence in a way. You will come far if you just prolong the pause. 
 
First question, but I think this is just the beginning. I mean, she just said she had an aunt, with  cancer. And I think that's 
too early to talk about all the BRCA one and two, and what kind of cancers that are. So I but I think that it's maybe 
coming, but one thing that you said two times, which is for me as a counselor, she (the SVB) said in the beginning, she 
said, I understand that this must be upsetting for you. And then another one says, ‘Of course it is upsetting’ or so.. to 
hear that... and just, we cannot assume that it is upsetting. So maybe like, how do you feel when you hear that? Or some 
people might find it upsetting, but to assume the feeling of someone? how someone feels about something, I think you 
should be careful with that. And it's another..So that's some and then it's more details on like, some places she said like, 
I know that your loved one could develop and maybe might develop, it's better. But assuming of how someone will feel 
about information. That is something that we should be careful about. So that's it. Tips for you. 
 
Yeah. And that is also the same with prenatal that I know the discussion that, that like if they get a baby with the 
Down syndrome, if they get to hear from the counsellor like, I'm very sad that I'm so sorry to hear that. Okay, the 
parents don't I mean, how.. don't say that you're sorry, just it's information, this is it. And then they can ..so don't 
assume Yeah, so that's just a little tip for you.  
 
Researcher 
Yeah. Thank you so much. I have just one other question. I mean, suppose you identify from the person's face, for 
example, that this person is upset? Are there any techniques that you use to you know, immediately calm this person 
down or, you know, soothe the person in some way? They're really upset when you're calling in, you can hear it from 
the voice and from the face. In such a situation, what is the best reaction? 
 
Genetic Counsellor 
Silence, silence. And maybe nodding, like showing empathy, maybe like nodding and I think yeah, if I should say, like, 
dare to be silent. And I mean, when we talk we say a lot with our body language and mimic and, and also one thing, I 
mean, now, this is a robot, I know, even if I think as it is, but still, it's okay to show feelings. Maybe not you shouldn't, 
you know, like, be very upset as a genetic counselor. But to show in your mimic that you feel sorry, sorry, you don't 
have to say you're sorry. But like, if you hear a person is very upset or sad, you can.. you can show that I think that's 
okay. I mean, I ..yeah, I had a counsellor, my mentor once saying to me, like, is it because we talked about this is it okay 
to show emotions is okay, okay to be sympathetic, not only empathic and then she said like, as long as a patient doesn't 
have to comfort you, it's okay. And it's something about that. I think it's okay to show feelings as a healthcare 
professional as well. Of course you do get touched and moved sometimes. But silence.. 
  
Researcher 
Okay, thank you. 
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A.2  Survey Results 

A.2.1  Empathy Evaluation Questionnaire adapted from RoPE Scale 

Questions: 

1. The SVB appreciates exactly how the things I experience feel to me. 

2. The SVB knows me and my needs. 

3. The SVB cares about my feelings. 

4. The SVB does not understand me. 

5. The SVB understands the whole of what I mean. 

6. The SVB reacts to my words but does not see the way I feel. 

7. The SVB seems to feel bad when I am sad or disappointed. 

8. Whether thoughts or feelings I express are “good” or “bad” makes no difference to the SVB's actions toward me. 

9. No matter what I tell about myself, the SVB acts just the same. 

10. The SVB comforts me when I am upset. 

11. The SVB 's response to me is so fixed and automatic that I do not get through to it. 

12. The way the SVB acts feels natural. 

13. The SVB knows what it is doing. 

14. When I interact with the SVB, I feel anxious. 

 

Strongly 
Agree Agree Undecided Disagree Strongly Disagree  Questions 

1 2 3 4 5 
Standard 
Scoring Q1, Q2, Q3, Q5, Q7, Q10, Q12, Q13 

5 4 3 2 1 
Reversed 
Scoring Q4, Q6, Q8, Q9, Q11, Q14 

Scoring system for the Likert scale-based empathy evaluation questionnaire 

(For the reverse scoring questions, scores were replaced with their equivalent in Standard scoring before 

calculating the median responses) 

 

 

 
Cronbach’s Alpha test results for the empathy evaluation questionnaire 
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A.2.2  Empathy Evaluation Questionnaire Responses 

 

Participant 
 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 

Median 
empathy 

response of 
each person 

 

(P1) 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 Agree 

(P2) 2 3 2 4 4 2 2 2 4 2 4 3 2 2 2 Agree 

(P3) 2 1 1 1 1 2 3 2 2 2 1 2 2 2 2 Agree 

(P4) 4 4 5 4 2 4 4 4 3 3 2 4 3 2 4 Disagree 

(P5) 3 2 4 2 3 4 4 2 1 3 2 3 2 1 2.5 
Between 

Agree and 
Undecided 

(P6) 5 5 5 3 3 4 4 4 4 5 4 4 3 3 4 Disagree 

(P7) 2 3 2 2 1 2 3 4 2 3 2 1 1 1 2 Agree 

(P8) 2 2 2 2 2 2 3 3 4 2 3 4 2 1 2 Agree 

(P9) 2 2 2 1 2 3 4 2 2 3 2 2 2 2 2 Agree 

(P10) 2 2 3 4 1 4 2 3 2 2 2 1 1 2 2 Agree 

Median 
response for 

each question 
2 2 2 2 2 2.5 3 2.5 2 2.5 2 2.5 2 2   
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MEDIAN OVERALL EMPATHY SCORE GIVEN BY TEST PARTICIPANTS – 2 (Agree), MEAN =2.45, SD=0.83 
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A.2.1  Godspeed Questionnaires for Evaluation of Anthropomorphism, Animacy and Likeability 
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A.2.4  Godspeed Questionnaire Responses 
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 Anthropomorphism  Animacy  Likeability 

(P1) 4 5 4 4 4  4 4 4 4 4  4 4 4 4 4  

(P2) 2 2 4 2 2  4 2 2 4 4  4 4 4 4 4  

(P3) 4 3 5 3 4  5 4 3 5 5  5 5 4 4 5  

(P4) 1 3 1 2 1  1 2 4 2 1  2 2 1 1 1  

(P5) 3 3 2 2 3  4 3 2 4 4  4 4 4 3 4  

(P6) 2 1 2 1 1  2 2 1 3 3  1 3 3 2 3  

(P7) 5 3 4 2 3  5 4 3 5 5  4 4 4 3 3  

(P8) 2 2 4 2 2  4 4 2 4 4  4 4 5 5 5  

(P9) 4 4 5 5 5  3 2 3 4 4  4 4 5 3 4  

(P10) 4 4 3 2 2  4 3 3 5 5  5 5 5 5 5  

Median of 
response to 

each question 
3.5 3 4 2 2.5  4 3 3 4 4  4 4 4 3.5 4 

 

 
MEDIAN OVERALL ANTHROPOMORPHISM SCORE = 3, MEAN = 3, SD = 0.790569415 

MEDIAN OVERALL ANIMACY SCORE = 4, MEAN = 3.6, SD = 0.5477225575 

MEDIAN OVERALL LIKEABILITY SCORE = 4, MEAN = 3.9, SD = 0.2236067977 
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A.3  Conversation Flow Charts 
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A.4  Test Scenario Details 

A.4.1  Link to video used for priming test users 

https://drive.google.com/file/d/1UN3pQW1aRcPw90CZGcTxWFQLZgbTHemv/view?usp=sharing 

 

A.4.2  General Information provided to test users 

Genetic counselling is the counselling that is provided to people or their families when dealing with a genetic disease or 

a potential genetic disease. Areas where genetic counselling is frequently sought include oncology, obstetrics, cardiology 

etc. Information, resources, emotional support and help with making decisions like whether to get a genetic test done 

or not is provided during these counselling sessions. People also seek advised on proactive measures and proactive care 

for their families. A genetic counsellor or GC is a professional healthcare worker who provides genetic counselling. 

 

A.4.3  Test Scenario 

You just received a call from your mom telling you that your aunt was recently diagnosed with breast cancer. You have 

also had a relative (your dad’s cousin) who died of blood cancer at a young age. You know that cancer can be hereditary, 

and you now feel concerned for your aunt as well as for the possibility of breast cancer for your close family members 

(yourself/mother/sister/your children etc.). You want to talk to someone about the situation. You browse the internet 

and come across a genetic counselling assistant bot who can talk to you and also help you make an appointment with a 

GC if required. You provide the bot with your name and email id and you are now beginning a conversation. 

 

A.5  Participant Details 

A.5.1  Demographic Details of Participants 

 

 Participants  

Overall study  18 people (10 females, 8 males) 

Final evaluation  10 people (5 females, 5 males) 
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A.5.2  Emotional State of Participants before the Test 

 
 Pleasure  Arousal Dominance 

P1 9 7 7 

P2 7 8 3 

P3 7 6 5 

P4 7 2 8 

P5 5 7 3 

P6 3 4 3 

P7 1 1 9 

P8 6 6 7 

P9 3 3 9 

P10 9 9 9 

 

A.5.3  Response of Participants About AI being a Threat to Humanity 
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A.6  Consent Form 

Hello! 

I am a student from the master’s program in Human Computer Interaction at Uppsala University. I ask you to 

participate in a study I am conducting as part of my master thesis on ‘empathy in virtual social bots’. The study will 

require you to interact with a robotic interface using your voice.  

Before the test session, you will be asked to answer a questionnaire about some of your personal information and 

your opinions and experiences with bots. I will need to record you during the entire test session through video, audio 

and screen capture to be able to analyze your interactions with the interface. During the test, you will be asked to 

imagine yourself in a particular situation and put yourself in the shoes of a potential user of the system. The details of 

this will be explained to you right before the test and you will also be given time to make any clarifications before you 

begin.  

The whole session will be around 40 minutes. I understand that you might feel uncomfortable being observed in this 

manner which is why you may abort anytime during the test. The video and audio clips will need to be viewed only by 

me and my two supervisors (see the end of this document for names and contact information). The rest of the data I 

collect from you will be anonymized and only be used for academic research purposes. All data you will provide will be 

destroyed after I finish the research in June 2021.  

 

Since this study is about your personal experience of the interface, I ask you to give your full or partial consent by 

marking yes or no after each of the following points: 

● I consent to use the data collected from me during this test to be used in this study.   

● I consent to be recorded through video and audio during the entire session.  

● I consent to have my interactions recorded through screen capture during the entire session.  

 

I confirm that I have fully understood the content of this document and I wish to participate in this study. 

 

Date:         

 

Signature:        Signature: 

 

(test participant)      (test conductor) 

 

Contact information of the student: 

Anagha Reghunath, email: anagha.reghunath.2571@student.uu.se 

 

Contact information of the supervisors: 

Natalia Calvo Barajas, email: natalia.calvo@it.uu.se 

Ying Cheng, email: ying@arkus.ai 


