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Many people with mental health issues face significant challenges
getting the help they need. Mental health service falls short in
accessibility and affordability due to a wide gap between needs
and provision. While 1 out of 10 people have a mental health
problem, only 1% of the global health workforce provides mental
healthcare [71]. Psychological counseling or psychiatry services
could be a luxury expense for people under financial stress [30].
Beyond structural barriers, fear of being stigmatized also prevents
people from seeking psychological help [35]. To expand the access
to mental health services and to counteract the problems of
stigma, there has been a burgeoning growth in internet-based and
mobile applications for mental health interventions. However,
these digital interventions are characterized by relatively poor
adoption and adherence [21], which may be due to the lack of the
quality of human interaction that a therapist-patient relationship
offers [23].
More recently, text-based conversational agents, or chatbots,
have gained traction as the new generation of digital mental
health support system. Some prominent examples emerging from
industry and academia include Woebot (woebot.io) and Wysa
(wysa.io). Powered by artificial intelligence (AI) and natural
language processing techniques, these conversational agents offer
a more natural way of interaction. As people engage in dialogues,
chatbots process all text and emoji that a user might enter, and
offer responsive, guided conversations and advice to help users
cope with challenges to mental health [34]. This human-agent
interaction sets to invoke anthropomorphism, making people feel
like being in a conversation with humans via a messenger app.
The typical mental health services these chatbots provide include
targeted therapy exercises, including reframing one’s thoughts,
mindful breathing, and motivational interviewing.
Literature specifically related to psychotherapeutic chatbots is
rather sparse. Recent researchers began to evaluate the efficacy of
using conversational agents for mental health outcomes (e.g.,
[23,47]). However, this line of research has not thoroughly
interrogated how specific design features might influence client
engagement and perceptions of the system. On the other hand,
HCI scholarship suggests that conversational agents need to adopt
the characteristics of human-human interaction in order to be
more engaging [22,56,72]. So far, researchers have examined
linguistic and conversation styles, such as empathic and
emotional expression [20], self-disclosure [37], humor [42], and
how these characteristics might influence human-agent
relationship [9,10,59]. Studies also explore visual characteristics
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(e.g., [5,6,53]. But to the best of our knowledge, there is no
empirical study on how the perceived racial (dis)similarity might
influence people’s engagement with and perceptions of agents for
psychotherapeutic purposes.
Nonetheless, racial identity is an integral part of
anthropomorphized agents. It also shapes human’s social
experiences. In traditional in-person settings, matching clients
with therapists of the same race has been found to result in
stronger bonding and more positive attitudes [13]. Does perceived
racial similarity still matter in agent-based psychotherapy
context? If so, understanding the complex relationship between
identity and influence will inform a better, human-centric
experience.
To evaluate the racial mirroring effects, we developed a
conversational system with racially heterogeneous personas.
Distinct profile pictures were used as strong visual cues to
indicate agents’ racial identities, including White/Caucasian,
Black/African American, Latinx, and Asian. Due to mixed
evidence of cross-gender effects on chatbot perceptions and
following [56], we created both female and male personas for each
racial group. Beside the differences in agent racial personas, the
agents interact with users in the same flow of conversation
structured in accordance with motivational interviewing (MI)
guidelines. This framework offers a collaborative conversation for
strengthening a person’s own motivation and commitment to
change. It is broadly applicable and often used in cognitive
behavioral therapy for mental health issues, such as anxiety and
depression and substance use [1,17,21].
Using these prototypes, we conducted an online experiment to
investigate the effects of racial mirroring, defined here as the
match between the user and agent race/ethnicity. Participants
were randomly assigned to racial-mirroring, non-mirroring or
control groups. After interacting with the agent, participants
completed a survey assessing their perceptions and evaluations of
the agent. We investigate the following three research questions:
• RQ1. How are people’s perceptions of the agent influenced by
racial mirroring in a psychotherapeutic conversation?
• RQ2. How is people’s continued engagement with the agent
influenced by racial mirroring?
• RQ3. What are people's preferences for racial persona when
they are given a chance to customize the conversational
interface?
Our analyses revealed that racial mirroring had a positive
influence on people’s perceived interpersonal closeness with the
agent. Although the presence of same-race agents decreased
people’s comfort with self-disclosure, they reported a higher level
of satisfaction associated with their use of chatbot for managing
mental well-being. With regard to future engagement, we found
participants reported a higher desire to continue interacting with
the agent. Participants also predicted a closer future relationship
with the same-race agents. Finally, people were significantly more
likely to select same-race agent personas when they were given
an opportunity to customize the conversational interface.

Figure 1: Screenshot of participant conversation with agent
Molly in racial-mirroring condition.
The current study offers three major contributions. First, we
identify a racially-conscious approach to increasing people’s
rapport and engagement with therapeutic chatbots. Second, we
provide empirical evidence on how racial-mirroring could
facilitate people’s adherence to psychotherapeutic agents. Finally,
we open up a discussion about the important issues of race and
diversity in intelligent systems interface design.

2 RELATED WORK
2.1 Race Matching in Traditional
Psychotherapy
Psychologists have explored the effects of matching clients
with therapists of the same race/ethnicity across several decades
[13]. One stream of research focuses on how race matching
influences the counseling process. Studies show that clients or
patients could better express themselves when they were paired
with therapists of similar race or ethnicity [13,15]. Based on
Cabral and Smith's meta-analysis [13], people prefer to have a
therapist of their own race or ethnicity and tend to perceive
therapists of their own race or ethnicity somewhat more
positively than others. It is generally safe to assume that matching
clients with therapists of the same race should result in stronger
therapeutic alliances, or agreement and bonding [27,51,60].
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Another stream of research emphasizes how race/ethnicity
matching increases the perceived similarities in the values of
client and therapist, which in turn predict positive treatment
outcomes [31]. Specifically, racial/ethnic matching may improve
client outcomes by enhancing mutual understanding between
client and therapist and by reducing client concerns about being
misunderstood or mistreated [33]. Some social psychology
theories might explain client preferences for same-race therapists
or counselors. For example, the similarity is associated with
credibility [57]. Interpersonal similarity not only influences
individual preferences for social interactions but also their
perceptions of those interactions.

was also a higher engagement compared with other web-based
interventions, with eighty-five percent of participants using the
bot daily or almost daily.
However, current chatbots are still not capable of delivering
comprehensive psychological counseling or providing responses
comparable to a mental health professional. Due to technical
limitations, chatbots often cannot handle longer or more complex
messages [23,63]. Additionally, the system allows a very minimal
level of personalization and provides mental health support that
is quite generic [34].

2.4 Anthropomorphism of Psychotherapeutic
Chatbots

2.2 Different Sensitivity to Race Matching
Effect

Many benefits of using psychotherapeutic chatbots are
associated with the anthropomorphism of the technology. The
Computers as Social Actors theorem by Reeves and Nass [49]
suggest that individuals apply social rules to interactions with
computers. In the study of Woebot [23], some participants
reported that the best thing about their experience with the
therapist chatbot was the perceived empathy. However,
anthropomorphism can have negative impacts. Norman [45]
cautions that if an interface is anthropomorphized too
realistically, people tend to form unrealistic expectations. Norman
suggests that people will be more accepting of an intelligent
interface when their expectation matches with its real
functionality. Despite the tension between anthropomorphism
and user satisfaction, chatbots are often designed with
anthropomorphized characteristics, including gender, age, and
race/ethnicity identities [18]. Previous researchers also explore a
variety of social traits, including conversational intelligence (e.g.,
greeting [1]) and social intelligence (e.g., managing conflicts [54]]
and empathy[38]) and personality [43]. Due to the nature of textbased interface, language style and pattern remains the primary
focus in the provision of social characteristics. For instance,
Araujo [1] found that people rated the agent to be more likable
and friendly when agents had a human name, used informal
language and greetings. Although these linguistic cues have
important implications, our focus is on the visual cues that
indicate different racial identities of agents.

The magnitudes of racial mirroring effects are not
homogeneous across all race/ethnicity groups. The relevance of
racial/ethnic matching was greatest among African American
participants [13]. Their preferences for therapists of their own
race/ethnicity were very strong; their perceptions of therapists
varied substantially as a function of racial/ethnic matching; and
their outcomes in therapy tended to be mildly better when their
therapist was African American. Grantham [25] interviewed 37
male and female black college students and found that
participants preferred black counselors to white counselors to a
significantly greater degree; they also had more self-disclosure
and self-exploration. In contrast, racial/ethnic matching was
apparently least relevant to White/Caucasian Americans; none of
the three effect sizes statistically differed from zero. The results
with Asian American and Hispanic/Latinx Americans were
mixed. Asian Americans showed only mild preferences for a
therapist of their own race/ethnicity but tended to provide more
positive evaluations for therapists of their own race/ethnicity.
Earlier research has observed an inter-racial tension. Studies
consistently shown that African American clients tend to mistrust
mental health services provided by white American therapists
[46,58,61,62]. Explanations for this finding include the possibility
of a perceived racial bias in the provision of mental health services
and the implicit association of mental health services with the
values of White/Caucasian Americans [50].

2.5 Race and Chatbots

2.3 Promises and Limitations of Agent-based
Mental Health Intervention

With an emphasis on the issue of race, a line of research
concerns how chatbots handle conversations involving racial
stereotypes [39,55]. Schlesinger et al. revealed the race and bias
issues in the machine learning algorithm underlying the chatbot
and called for a better understanding of the racial context of
chatbots. From an ethical and normative perspective, these studies
are pivotal in raising awareness around the issue of race in
conversation design. An equally important topic is
anthropomorphized agents’ racial identity. Brahnam et al. [12]
showed how an agent’s racial identity might have the unintended
consequence of problematic use. They found that when the
avatars were presented as black adults, references to race can
deteriorate into racist attacks. With a particular focus on the effect
of racial mirroring, Baylor and Kim [6] examined the impact of

These conversational agents promise a feasible, engaging, and
effective way to carry out psychoeducation and psychotherapy
[63]. Several studies [23,28,29,47] suggest positive outcomes of
using chatbots in mental health intervention. For instance,
Fitzpatrick et al. [23] conducted a randomized control study with
sampled US college students interacting with Woebot for two
weeks. They found a reduction in depression symptoms in
comparison to the control group who only received information
about depression via an e-book. In terms of the positive features,
participants particularly appreciated daily check-ins, the bots’
empathic and caring ‘personality,’ and the learning of
psychological concepts. In addition to treatment efficacy, there
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pedagogical agents’ ethnicity on learners’ perception of the
agents. Through an experiment with undergraduate participants,
they found that students who worked with pedagogical agents of
the same ethnicity rated the agents as more credible, engaging,
and affable than those who worked with agents of different
ethnicities.
The issue of race is important yet complex. There is a need to
place racially-conscious intelligent interface design on the
agenda.

Molly
(White female agent)

Jake
(White male agent)

Ebony
(Black female agent)

Darnell
(Black male agent)

3 SYSTEM OVERVIEW
3.1 Chatbot Design
First, we created the chatbot system on Google’s DialogFlow,
a Natural Language Understanding platform for building
conversational applications. Next, we integrated the application
with an external web-based interface. Specifically, we used a
Node.js client of DialogFlow, which is connected by JavaScript in
the interface in order to replay responses from DialogFlow to
users.
The interface was built as a web application using Javascript,
React.js, and HTML5. The flexibility of such a web-based interface
allowed us to alter the personas of agents for our experiment. We
purposefully limited visual elements that are not relevant to our
study (e.g., downsizing the user profile icon).

3.2 Agent’s Racial Identity Cues
The primary cue for the agents’ racial identity is their profile
pictures. An enlarged depiction of this profile picture was
presented to the users shortly after greetings. Throughout the
conversation, this profile picture was displayed alongside each
conversational message of the agent in a familiar text message
environment.
The secondary cue is the agent’s name. We assigned agents
with names that might have implied their racial identity [24,44],
for example, Jake to suggest a Caucasian identity, Ebony to
suggest an African-American identity, and Antonio to suggest a
Latinx identity. These name choices were based on previous study
examples [24] and a report [44] of name popularity based on race
and ethnicity.
In total, we created eight racially diverse personas, including
Molly (White/Caucasian female), Jake (White/Caucasian male),
Ebony (Black/African American female), Darnell (Black/African
American male), Jenny (Asian female), David (Asian male),
Camila (Hispanic female), and Antonio (Hispanic male). These
agents interacted with participants in the racial-mirroring and
non-mirroring groups. Section 4.2 below describes details of these
experimental groups.
Additionally, we created Robbie, a non-personified and
gender-neutral agent that resembles a typical robot. Robbie
interacted with participants in the control group.

Jenny
(Asian female agent)
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to specify a tangible change that they can make to overcome the
challenge.

Antonio
(Hispanic male agent)

MI Process

Sample Dialogue

Engaging

“My goal today is to inspire any changes
you'd need to overcome the big challenge.”

Focusing

“What happened? How has it influenced your
life?”;
“How do you feel about all this?”
“How would you like things to turn out for
you now, ideally? What's your goal?”;
“Let's talk about your strength. What strong
points do you have that could help you move
forward?”
“What would you say is the most important
thing that you can do to achieve this goal?”

Evoking

Planning
Robbie
(Non-personified, gender neutral agent)

Table 2. Sample Dialogues in Four MI processes
3.3.2 Linguistic Style. Since the chatbot we developed adopts an
important psychotherapeutic role, building rapport is essential.
The linguistic style is a key aspect for the creation of artificial
agents [67]. We adapted linguistic style from prior work
[10,11,28,41,42,68,69] to develop attachment bonds between the
agents and users. All agents have the same conversational syntax
and style in English.
Linguistic
Characteristics
Greetings
[16]

“Welcome! I’m Molly”;
“Nice to meet you!”

Emoticons [68]

“One of my most important tasks today
is to help you regain strength.
”
“I know I'm not real, but I'm here to
listen to you and help you through life.”

Table 1. Visual Cues Indicating Agent Racial Identity
Small talk [7]

3.3 Dialogue Design
3.3.1 Four Motivational Interviewing (MI) Processes. Our system
was built to lead a structured conversation following the typical
MI flow in four processes [40]: Engaging, Focusing, Evoking, and
Planning. Although Google’s DialogFlow allows the chatbot to
provide various questions or responses, we placed a higher
priority on the consistency of experimental conditions. Therefore,
each participant was asked the same set of questions and provided
predefined feedback. Participants engaged in the interaction by
typing in their responses via the text entry. We designed
conversation flow to closely align with the four MI processes. In
Engaging, the agent greets the user and offers a self-introduction
to build a relational foundation. Next at the Focusing stage, the
agent asks the user to identify and detail their biggest challenge
in life, with the follow-up prompt probing their feelings and
possibly an inner struggle. This leads to Evoking, where the agent
explores future goals with the user, inspiring their own ideas for
change. Finally, at the Planning stage, the agent invites the user

Sample Dialogue

Self-disclosure
[41]

“As a conversational AI, I can engage
you in a "talk" session, just like that in a
counseling or psychotherapy! ”

Empathy [11,28]

“I understand things could be difficult.
You're not alone.”

Meta-relational
talk [8,9])

“Think of me as a texting buddy that
gets better every time we talk!”

Humor [42]

“… can you name one specific thing that
you could do to overcome the challenge,
maybe something small, like an apple a
day?”

Table 3. Sample Dialogues for Linguistic Characteristics
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have a clear, unambiguous self-identiﬁcation with one particular
race. Therefore, we excluded people who identiﬁed themselves as
multi-racial. Second, to ensure the validity of the experimental
conditions based on perceived racial similarity, participants were
selected whose facial features resemble that of agents. As such,
the survey screened out respondents identiﬁed as Native
Hawaiian or other Paciﬁc Islander, Native American or Alaska
Native. Additionally, since Asian are a greatly diverse group, for
people who identiﬁed as Asian, the questionnaire also asked to
which region they would trace their cultural heritage back. We
only recruited Eastern Asian and mainland Southeast Asian
participants because the facial features of Asian agents David and
Jenny are more aligned with these two groups.
A total of 212 participants were recruited, including 155
White/Caucasian, 29 Black/African American, 13 Latinx, and 15
Asian.

3.3.3 Tailored Responses. In a professional setting, therapists
will need to gather specific information about their personal
experience and/or mental state in order to provide tailored
intervention to clients. To this end, the chatbot offers the “quick
reply” feature. Several predefined options were displayed so
participants could provide just-in-time self-evaluation. The agent
would follow up with tailored responses based on the users’
experience or psychological state. For instance, when a user
indicated that he has tried to fix the issue, but has since abandoned
action, the agent would follow up with the following response:
“One of my most important tasks today is to help you regain
strength.” When the user indicated that he had never tried, the
agent would say “No worries, let's do it together.” Likewise, when
the user indicated that he was not confident at all about dealing
with the challenge, the agent would say “I have a lot of confidence
that working together we can find a way out.”; for users with high
confidence, the agent would respond, “It seems like you have a lot
of courage! That's a good sign.”

4.2 Experimental Groups
After the screening survey, eligible participants were randomly
assigned to one of the three experimental groups:
•

Racial-mirroring group: A participant would interact with
one of the two same-race agents. For example, a Latinx
participant would talk to Camila or Antonio. Under this
condition, the agent’s gender was randomized and evenly
distributed.
•
Non-mirroring group: A participant would interact with one
of the six diﬀerent-race agents. For example, a Latinx
participant would talk to Molly, Jake, Ebony, Darnell, Jenny
or David with equal probability.
•
Control group: A participant would interact with Robbie, the
non-personiﬁed, gender-neutral agent.
At the close of our data collection, 71 participants were
assigned to the racial-mirroring group, 71 were assigned to nonmirroring groups, and 70 participants were assigned to the control
group.

4.3 Interaction with the Agent
Participants interacted with the agent in MI processes described
above. The self-disclosure primarily occurred in the last three
processes, including Focusing, Evoking and Planning. In Focusing,
the agent asked them to talk about their biggest challenges in life.
Participants brought up a variety of life struggles. These include
behavioral issues (e.g., P93: “I struggle with gambling problems”),
ﬁnancial stress (e.g., P52: “There never seems to be quite enough
money for everything”), job-related (e.g., P118:“I completed my
degree but I'm not able to ﬁnd a suitable job for 6 months”), health
problems (e.g., P144: “I suﬀer from severe vertigo which limits my
life in terms of movement”), relationship issues (e.g., P142: “My socalled boyfriend cheated.”), and negative thoughts (e.g., P93: “I feel
like a failure”). Participants’ self-disclosure depth varied. Some
participants provided a detailed picture of their struggle, as P85
wrote, “My husband has had prostate surgery and is now on bed rest
for a full month and I need to take care of him and also work.”; Other
participants submitted very cursory responses, such as “I have
jealousy issues (P48)”; Some responses were candid and upfront,

Figure 2: Two examples of predefined options for providing
tailored responses.

4 EXPERIMENT PROCEDURE
4.1 Participant Recruitment and Screening
We conducted an online experiment. Participants were recruited
from the Amazon Mechanical Turk platform, each participant
who completed the entire process was compensated with $2.
Before proceeding, all workers consented to participate and
conﬁrmed that they were at least 18 years old and living in the
United States. Participants ﬁrst ﬁlled out a screening
questionnaire that asked them about their psychological wellbeing and racial background. Since the experimental conditions
predicated on the perceived racial (dis)similarity, our research
team followed two selection criteria in the recruitment process.
First, it was necessary that our research only recruited people who
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such as “I have depression. I have been depressed for as long as I can
remember. I have lost jobs and friends. I truly hate myself and hate
the world.” Next, the agent asked how they felt about their major
challenge in life. Similar to self-disclosure related to their
challenges, our participants expressed their feelings in varying
length and depth, with some more speciﬁc (e.g., P79: “I feel stupid
to be addicted to cigarettes, it’s a brain poison.”) than others (e.g.,
P79: “I feel frustrated and stressed”). In Focusing stage, clients
oﬀered a variety of targeted behaviors or goals depending on their
challenges. In Evoking, participants were guided by the agent to
explore the potential changes that they need to make to achieve
the goal. Similar to that in the Focusing stage, participants’
disclosure in these two stages varied in terms of length, depth and
topic sensitivity.

study [10] with an emphasis on interacting with the agent
for psychotherapeutic purposes. Participants rated how
much they would like to continue working with the agent
from 1(Not at all) to 100 (Very much willing).
• Projected Future Relationship. (M=3.57, SD=1.80). This is
measured with the inclusion-of-the-other-in-the-self (IOS)
Scale [3], an established 7-point measure for relationship
strength. Participants were asked to predict how close their
relationship with the agent would be, under the assumption
that they would have conversations at least three times per
week. Higher scores indicated that closer future relationships
were projected.
• User Preference of the Agent’s Racial Persona. At the end of the
survey, all nine agent personas were presented. Participants
were asked to identify which agent(s) they would prefer to
interact with for mental well-being support. This choice was
included in the Chi-square test of independence to answer
RQ3.
Several measures evaluating individual background, attitudes
and experience were included as independent variables and
control variables.
• Anthropomorphism, Liveliness, Likeability, and Perceived
Intelligence. The Godspeed instrument [4] has been used in
the HRI research to measure various perceptions of AI. Our
survey includes dimensions of Anthropomorphism
(M=59.58, SD=25.60, α=.96), Liveliness (M=66.78, SD=20.62,
α=.92), Likeability (M=77.35, SD=14.96, α=.90), and Perceived
Intelligence (M=72.43, SD=18.34, α=.95). Participants rated
their impression of the agent along with linguistic scales in
word pairs, such as fake--natural, machinelike--humanlike,
unfriendly--friendly, awful--terrible. Responses were coded
from 1 to 100. Higher scores indicated participants
considered the agent to be more humanlike.
• General Attitudes toward AI. (M=60.06, SD=13.40, α=.93). We
adapted the instrument from Cave et al. [17] study to
evaluate participant’s general attitudes toward artificial
intelligence; responses were recorded from 1 to 100. Higher
scores indicated more favorable attitudes.
• Working Alliance. (M=3.47, SD=.71, α=.94). To assess
attachment bond, we adopt the bond subscale of the Working
Alliance Inventory for Technology-Based Interventions [32].
Responses were recorded from 1 to 5. Higher scores indicated
higher degrees of collaborative relationships between human
and agent in the psychotherapy.
• Control variables. Our participants provided basic
demographic background, including their gender, current
age, annual income, and education. Privacy concerns [65],
psychological well-being [52] and satisfaction with life [19]
measures were also included as control variables.

4.4 Post-Interaction Survey
At the end of the conversation with the agent, participants were
provided a link to the post-interaction survey evaluating their
perceptions of the agent. We applied the piped text feature in
Qualtrics to customize the agent name as per the speciﬁc agent
each participant interacted with. The main measures for
dependent variables (DVs) are described below:
• Perceived Interpersonal Closeness. (M=3.38, SD=1.23). The
Scale of Perceived Interpersonal Closeness Scale (PICS), a
single-item pictorial scale [48], is an established and reliable
instrument to measure the perceived closeness of a
relationship. Participants chose an area in the picture to
reﬂect the relationship between the agent and the self, with
a range from 1 (Distant) to 7 (Fully close).
• Comfort with Self-Disclosure. (M=3.87, SD=.62, α=.87). This
original 5-item measure evaluated how comfortable
participants felt about disclosing to the agent. On a 5-point
Likert scale from 1 (Strongly disagree) to 5 (Strongly agree),
participants rated their level of agreement with statements
such as: I felt comfortable when I talked with [Agent Name]
about my challenge and life experiences; I expressed myself
openly; I felt [Agent Name]wouldn’t judge me when I talked
about my issue.
• User Satisfaction. (M=3.44, SD=.97, α=.94). This is a 6-item
measure to assess the experience with the chatbot. We
adapted the instrument of Venkatesh et al. [64] to reflect the
chatbot use and satisfaction in the psychotherapeutic
context. Sample statements include: My interaction with
[Agent Name] was satisfying; After my conversation with
[Agent Name], I felt more confident about my ability to
overcome the challenge; This technology is useful for me to
manage my mental well-being. Participants chose their level
of agreement with these statements from 1 (Strongly
disagree) to 5 (Strongly agree).
• Recommendation. (M=60.06, SD=13.40, α=.93). This 2-item
measure was included to assess how much participants
would recommend the agent 1) to their friends or family
for managing mental well-being and 2) people who have a
need for counseling/psychotherapy. Participants chose from
1 (Would not recommend at all) to 100 (Would definitely
recommend).
• Desire to Continue Interacting with the Agent. (M=63.57,
SD=28.37). We adapted the instrument of Bickmore et al.

5 RESULTS
We conducted a multivariate analysis of covariance (MANCOVA)
using perceived interpersonal closeness, disclosure comfort,
desire to continue interacting with agent, satisfaction, and
recommendation as dependent variables, while controlling for
agent and participant genders, privacy concern, general attitudes
toward AI, the anthropomorphism of agents, and background
psychological factors. The results revealed signiﬁcant main eﬀects
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for racial mirroring, Wilk’s λ = .83, F (6, 218) = 3.98, p <.001. Since
MANCOVA is an omnibus test, we further proceeded with
univariate analysis ANCOVA to unpack how racial mirroring
inﬂuences people’s perceptions of the agent they interacted with
in psychotherapeutic conversation, and how these eﬀects varied
based on agent gender and client gender. To ensure the validity of
our analyses, we chose to perform generalized linear modeling
(GLM) rather than linear regression due to the non-normal
distribution of our dependent variables [73].

satisfied participants felt about their interaction with the agent, F
(2, 216) = 34.22, p < .001, partial η² = .16. Specifically, Bonferroni
post-hoc comparisons revealed that participants were more
willing to recommend same-race agents to others (M=3.48,
SE=.04), compared to different-race agents (M=3.30, SE=.05). We
observed that participants in the control group reported a higher
level of satisfaction than people in the racial mirroring group. This
reduced satisfaction might be linked to participants’ higher
expectation of more human-like agents.

RQ1: How Did Racial Mirroring Influence
Perceptions of Agents
5.1.1 The eﬀect of racial mirroring on perceived interpersonal
closeness. The modeling showed a significant main effect for racial
mirroring on participants’ perceived interpersonal closeness with
agent, F (2, 216) = 35.61, p < .001, partial η² = .15. Specifically,
Bonferroni post-hoc comparisons revealed that participants
perceived a closer personal relationship with same-race agents
(M=3.47, SE=.09), compared to those who interacted with
different-race agents (M=3.22, SE=.09).

Figure 5: Different Levels of User Satisfaction
5.1.4 The eﬀect of racial mirroring on recommendation
likelihood. The modeling showed a significant main effect for
racial mirroring on how much participants would recommend the
agent to their friends and family, and people in need of
psychotherapy, F (2, 216) = 54.29, p < .001, partial η² = .32.
Specifically, Bonferroni post-hoc comparisons revealed that
participants were more willing to recommend same-race agents
to others (M=61.68, SE=1.27), compared to different-race agents
(M=55.61, SE=1.49).

Figure 3: Different Levels of Perceived Interpersonal
Closeness
5.1.2 The eﬀect of racial mirroring on client self-disclosure
comfort. The modeling showed a significant main effect for racial
mirroring on participants’ comfort with self-disclosure, F (2, 216)
= 40.63, p < .001, partial η² = .18. Specifically, Bonferroni post-hoc
comparisons revealed that participants felt less comfortable
disclosing to same-race agents (M=3.78, SE=.04), compared to
different-race agents (M=3.93, SE=.05).
Figure 6: Different Levels of Recommendation Likelihood

RQ2: How Did Racial Mirroring Influence
Future Engagement
5.2.1 The eﬀect of racial mirroring on the Desire to Continue
Interacting with Agent. The modeling showed a significant main
effect for racial mirroring on participants’ desire to continue
interacting with agent, F (2, 216) = 39.57, p < .001, partial η² = .14.
Specifically, Bonferroni post-hoc comparisons revealed that
participants have a stronger desire to continue interacting with
same-race agents (M=64.93, SE=1.25), compared to different-race
agents (M=61.47, SE=1.47).

Figure 4: Different Levels of Disclosure Comfort
5.1.3 The effect of racial mirroring on User Satisfaction. We focus
on the dependent variable of user satisfaction. The modeling
showed a significant main effect for racial mirroring on how
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Figure 7: Different Levels of Desire to Continue Interacting
with Agent
5.2.2
The eﬀect of racial mirroring on projected future
relationship. The modeling showed a significant main effect for
racial mirroring on participants’ prediction of their future
relationship with the agent, F (2, 216) = 42.16, p < .001, partial η² =
.18. Specifically, Bonferroni post-hoc comparisons revealed that
participants predicted that they would have a closer relationship
with same-race agents (M=3.71, SE=.07), compared to differentrace agents (M=3.21, SE=.09)
Figure 9: A visualization of standardized Chi-square
residuals, Blue nodes indicate higher preferences; red nodes
indicate lower preferences.

6 DISCUSSION
For personiﬁed agents, race is an integral part of the design. In the
context of psychotherapy, our study suggests that racial
preferences do not disappear in human-agent interaction. Our
analyses revealed that people who interacted with same-race
agents would have perceived a closer interpersonal relationship
with the agent. Additionally, they had a higher level of user
satisfaction and more desire to continue interacting with the
agent and were also more likely to recommend the agent to their
friends and family and to people who need psychological help.
These ﬁndings are in line with studies conducted in traditional inperson psychotherapy settings. Racial mirroring is particularly
eﬀective for African American clients. Our study reveals that
African American participants had a much stronger preference for
same-race agents than any other group. Given diﬀerences in the
experiences of racial (in)equality, it should not be surprising that
racial mirroring may not impact all racial or ethnic groups in the
same manner.
Nonetheless, racial mirroring between client and agent
appeared to entail a decrease in self-disclosure comfort.
Participants who interacted with same-race agents reported a
lower level of disclosure comfort; they were more likely to feel
like they were being judged than participants in the nonmirroring and control groups. The reduced disclosure comfort
might result from people’s stronger need for impression
management [36] and heightened fear of public stigma (i.e.,
negative views of the person by others) [66]. In particular, racial

Figure 8: Different Levels of Projected Future Relationship
Closeness

5.3 RQ3: User Preferences of Agent Personas
At the end of the survey, participants were asked to select agent
personas they preferred if they could customize the therapeutic
chatbot proﬁle. We conducted a Chi-square test of independence
based on participant race and the agent personas they selected.
The result revealed that participants' preferences of agent
personas were diﬀerent based on their own races, χ2 (24,206)
=142.23, p<.001. The further residual analyses surfaced that
participants preferred to use same-race chatbots. Speciﬁcally,
White/Caucasian participants were much more likely to select
Molly and Jake; Black/African American participants were much
more likely to select Ebony and Darnell; Latinx participants were
much more likely to select Molly and Jake; and Asian participants
were much more likely to select Jenny and David. Such preference
for same-race agents was especially pronounced among
Black/African American participants. The chance that they
selected Ebony, the female Black/African agent, was seven times
greater than expected.
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similarity might associate with a greater degree of “groupness”,
the degree to which a collection of people is perceived as a unified
or meaningful entity [14,26]. And people might encounter a
higher pressure for conformity and worry about being labeled as
“abnormalcy”.

6.2 Limitations and Future Directions
We only tested racial mirroring eﬀects with regard to the use of
psychotherapeutic chatbots among four racial groups in the
United States. The racial dynamics are distinct from other
countries. The context of psychotherapeutic conversation might
be idiosyncratic. Therefore, the ﬁndings might not be
generalizable to another nation, race, or conversation context. Our
participants recruited from Amazon Mechanical Turk were
mainly white; results might bias toward this group. As the use of
chatbot in mental health services increase, the user base will likely
be much more diverse and multicultural. For instance, WHO’s
STARS project implemented a chatbot in ﬁve countries including
Jamaica, Nepal, Pakistan, South Africa and West Bank and Gaza
Strip. Future researchers should explore racial mirroring eﬀects in
other cultural contexts. Race is only one aspect of identity. The
larger picture here is identity uniﬁcation between agents and
users. Future researchers should also explore the perceived
similarity in other dimensions of identity, such as sexual
orientation, faith/spirituality, and physical ability.

6.1 Design Implications
The racial-mirroring eﬀects present an opportunity for utilizing
chatbots to deliver more eﬀective mental health support. In the
traditional in-person counseling, the practice of matching clients
with therapists of the same race is not always feasible, because
there are signiﬁcantly fewer therapists of color than would be
necessary to systematically implement racial/ethnic matching
(APA, 2005). In contrast, implementing racial mirroring on digital
platforms would be more practical with less friction.
Our study suggests that racial mirroring facilitates the
interpersonal relationship between clients and agents. Racial
mirroring can be a desirable feature for therapeutic chatbots, as
the bonding between client and therapist plays a critical role in
promoting patient adherence and improving treatment outcome.
It is important to note that racial minorities, especially African
Americans, are more sensitive to the racial mirroring eﬀect; their
preference for same-race therapists extends to the context of
human-agent interaction. Allowing clients to interact with samerace agents would more substantially beneﬁt those groups who
have been marginalized and underserved in traditional
psychotherapy.
Nonetheless, it might be presumptuous to state that chatbot
designers should match the race/ethnicity of agents to the users
for all scenarios. Our study reveals that disclosure comfort
decreased when people interacted with same-race agents; they
might be more concerned about being judged. This finding
suggests that the chatbot should provide encouraging words to
mitigate users’ concerns. Some visual cues, such as emoji or
picture could also be incorporated to create a relaxing, friendly
environment. Another concern about racial-mirroring is that it
could lead to further fractionating of social groups. Also, our study
did not find a statistically significant differences between the
control group (i.e., those paired with a robot-like agent) and the
racial-mirroring group in four dependent variables: interpersonal
closeness, satisfaction, desire to continue using, and willingness
to recommend. Therefore, we recommend assigning a nonpersonified persona for therapeutic chatbots if there is insufficient
information regarding user demographics.
An ideal design outcome could be that users can customize the
personas of therapeutic agents. This flexibility serves two
purposes. First, users can gain a higher sense of control, which
might improve system engagement. As an African American
participant wrote in the feedback, “I really enjoyed talking with
Ebony. It would be great if a person would be able to change the
avatar and name of the AI, to a figure that is comfortable to talk to.”
Second, this configuration helps to set a realistic expectation: this
is a bot, not a human therapist that can provide perfect responses.
As Norman cautioned, a too realistic human-like appearance and
interaction can be deceptive and misleading by implying promises
of functionality that can never be reached [45].

7 CONCLUSIONS
In a broader sense, a racially-conscious intelligent system
exempliﬁes inclusive design that draws on the full range of human
diversity. Imagine a future of sophisticated AI psychotherapists
where a realistic human-like appearance is expected. Consider a
fallacious design where AI therapists appear to be a uniform
monocultured race, while patients are from 15 other races and
ethnicity? It would seem absurd, perhaps oppressive, but certainly
ineﬀective as the current study suggests. As chatbot entities and
other forms of conversational agents become more prevalent, it is
critical to integrate the consideration of race at both algorithm
and interface levels. Failure to adopt a racially-conscious strategy
might prevent the industry–and society at large–from realizing
the full potential of AI.
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