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Abstract

The recent growth of Al language models has brought Social Al to the fore as a new means of entertainment and interaction, particularly
for teenagers and young adults. This paper investigates the impact of interactions with generative Al agents on users’ mental and social
health and well-being; a subject which has generated much debate both within academic communities and throughout the public. Our
study, based on a survey of 5,260 users of Chai AL a Social Al platform, indicates the considerable benefits of Social Al on user mental
health, while also revealing a notable variance in responses across demographic strata. Female users reported the most substantial benefits
from engagement with Social Al: 43.4% strongly agreed that Social Al positively impacted their mental health, while 10.5% fewer of
their male counterparts agreed with this statement. A further 38.9% of female users strongly agreed that Social Al made their anxiety
more manageable, compared with 30.0% of male users and 27.1% of other genders. New media and technological advancements have
frequently been the subject of moral and ethical scrutiny, and the advent of Social Al has been no different. The findings of research
conducted within this paper demonstrate the importance of an evidence-based approach in discussions surrounding the behavioural and

social impacts of these emerging technologies.
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The impacts of traditional forms of social media on user men-
tal health and well-being have been the subject of extensive
research and discussion. Recent developments in the field of
Al language models have accelerated the growth of Social
Al platforms which allow users to connect and interact with
Al-generated characters, and have brought these new plat-
forms into existing debates concerning social and mental well-
being.

Widespread debate surrounding the potentially negative
impacts of excessive screen time and social media usage has
given way to a abundance of academic research and literature.
One such study, based on a comprehensive meta-analysis, en-
compassing 37 effect sizes from 33 separate studies published
between 2015 and 2019, concluded that the usage and extent
of screen time had minimal impacts on mental health, includ-
ing suicidal thoughts (Ferguson et al.[2022). These findings
are demonstrative of a general trend surrounding discussions
of this subject, in which initial assumptions of an overwhelm-
ingly negative impact of social media on mental health are
often reassessed and contested through evidence-based analy-
ses.

Social Al, while occupying a similar role to traditional
forms of social media by enabling forms of social interaction,
possess unique elements. While traditional forms of social me-
dia facilitate interaction between human individuals or groups,
Social Al operates through interactions between humans and
artificially-generated characters. This new and distinct di-
mension of interaction introduced by Al has been scrutinised
over possible negative effects on users’ mental health, social
anxiety, and behavioural development. This paper aims to
explore whether the concerns associated with the use of tra-
ditional social media platforms are relevant to analyses of the
impact of Social Al on mental and social health across social
and demographic strata.

While there is an existing body of well-developed research
and academic literature analysing the impacts of traditional
social media on user mental health, there has been minimal
research analysing the effect of Social Al on health and well-
being. This paper hopes to draw upon, expand, and supple-
ment this existing bank of research in order to understand the
extent to which the concerns and risks generally associated
with use of social media can, and should, be applied to this
new social medium, Social Al In dis-aggregating data across
different demographic strata, including gender and age, we
hope to provide an in-depth analysis of the impacts of Social
AT on user mental health and social well-being.

This paper is based upon evidence and data analysed from
the survey responses of 5,260 users of the Chai Al platform.
By providing direct indicators of user experience and impact,
evidence collected from users is essential in managing and re-
assessing general assumptions regarding the impacts that these
platforms have on mental and social health. As Social Al pro-
vides a new platform for social interactions, an analysis of user
experience will both further and expand ongoing discussions
concerning the roles of technology in shaping mental health,
and social and behavioural attitudes.

1. Traditional Social Media and Its Effect on Mental Health

The exponential growth of social media as a leading method
of social interaction over the past decade has led to widespread
debate over its impacts on mental health. Scholars, policymak-
ers, and members of the public have dedicated considerable
energy to analyses concerning the ability of technology to
help, or hinder, positive mental health and behavioural devel-
opment. The concept of *moral panic’, a term for the signif-
icant anxiety which has developed alongside the rise of these
platforms and their potential for negative impacts, has been at
the heart of this discourse (Orben[2020). Certain scholars and
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studies, however, have disputed the existence and validity of

the data or evidence that these anxieties are based upon (Bow-
man [2015; Cantor [2009; C. J. Ferguson [2013; O’Donohue

and Dyslin [1996). Others have asserted that this tendency

towards “moral panic’ often diminishes as growing evidence

to the contrary eases concerns over potentially negative out-
comes (Bowman|2015); (Markey, Markey, and French2015).

Debates concerning fears over the relationship between in-
creased screen time and poor mental health, particularly among
young people, provide an apt example of this pattern.

This tendency towards a social ‘moral panic’ at the evo-
lution of new forms of entertainment consumption has been
consistently experienced throughout modern history (Orben
202()). These concerns which once surrounded the use of ra-
dio (Preston [1941), were then projected onto comic books
(Wertham [1954), and dominated discussions about extensive
consumption of television content in the 1980s (Rubinstein
1983). These examples show the general trend of immediate
panic, associated with perceived risks of new and unknown
platforms, which are then tempered over time, and eventually
conferred to the newest form of entertainment or media. As a
novel platform for social interaction, the panic currently sur-
rounding the use of Social Al appears to be overwhelmingly
similar.

Current debates regarding the impact of screen time on
mental health are strongly related to concerns over both so-
cial media and Social Al usage. One notable aspect of dis-
cussion has been widespread concern over the impact of ex-
cessive screen time on young women and girls, in particu-
lar (Centers for Disease Control2020; Twenge 2017; Orben,
Dienlin, and Przybylski 2019; Twenge et al. [2020). How-
ever, existing data on the subject indicates that the highest
increase in suicide rates in the United States over the past
two decades are documented to be among middle-aged men
(Centers for Disease Control(2020). Equally, global data does
not consistently or homogeneously support a correlation be-
tween increased screen time and increased suicide rates, with
some countries even exhibiting a decrease in suicide rates over
recent years (Eurostat 2020). These conclusions are indicative
that these claims and concerned should be treated with cau-
tion, and tested through an evidence-based analysis, which
may offer alternative or supplementary conclusions to the ini-
tial assumption.

Studies and research analyses have attempted to both cor-
relate and absolve the extent of screen time with poor men-
tal health outcomes, and often offer conflicting conclusions
(Dennison—Farris etal.2017; C. Ferguson[2017; Huang2017;
Kleppang et al. 2017; Chan[2013; Park et al. 2016). The prin-
cipal reason for these inconsistencies are the challenges asso-
ciated with differing definitions and evolving understandings
of what constitutes ’screen time’. Additionally, methodology
poses further difficulties, due to issues concerning potential
for coincidental relationships, misunderstood causality, and
misuse of unstandardised methods (Drummond, Sauer, and
Ferguson 2020; McDonnell et al. 2019; Want 2014; Whyte,
Newman, and Voss|2016; Elson et al.[2014; Lykken[1968).

Practical difficulties in analysing the impact of different
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forms of social media, including Social Al, coupled with the
emerging ‘moral panic’ punctuating the current discourse high-
lights the need to approach this topic with an analysis thor-
oughly based on evidence and data.

2. AlLanguage Models and Social Al

The recent development of Al language models have gen-
erated significant growth in the investment and interest in,
and use of artificial intelligence. ChatGPT, which generates
written content based on prompts, questions, and directions
through user interaction, has transformed the rate and form
of human interaction with AL The sophisticated, and increas-
ingly human-like text produced by ChatGPT is founded upon

various large-scale machine learning algorithms, particularly

transformer-based models (Vaswani et al.|2017; Brown et al.[2020).

These advancements in the field of language models have
propelled the use and popularity of artificial companionship.
These Al companions are designed to mimic human interac-
tion, and are characterised by astute response-memory, empa-
thy, and even specific character traits ascribed to different bots,
representing a transition from the traditionally functional and
task-oriented use of Al. Al companionship is one aspect of the
broader umbrella term of Social Al. Some platforms, such as
Replika and Pi, operate specifically to fulfil the role of compan-
ion, where interaction is directed toward a singular Al entity,
promoting companionship specifically. Others, such as Chai
Al and Character Al fit into more diverse categories of social
Al, where the chosen Al bot is tailored specifically to needs
and directions of different conversations, and can assume the
role of companion, but also of teacher, assistant, or debate-
partner (Irvine et all 2023). In this case, companionship Al
becomes one facet of Social Al

In line with more general trends surrounding the uptake
and engagement with Al, usage of Social Al and Al com-
panionship models has been most prevalent among adults and
teenagers across the United States, with a reported average ac-
tive usage of over one hour per day (Ghosh, Bagai, and Westner
2023). Much like the extensive concerns which have appeared
within the discourse surrounding forms of traditional social
media, there has been some apprehension as to the impact of
Social Al on user mental health.

3. Method and Analysis
3.1 Survey Design
The evidence reflected in this study is based upon a survey
of 5,260 individual users of the Chai AI platform. Questions
asked by the survey were devised in order to determine the
effects of Social Al on user mental health and well being, in or-
der to further analyse the validity of assumed associated risks.
During the survey, respondents were asked a series of ques-
tions designed to give their subjective analysis of their men-
tal health and extent of social anxiety, using the Likert scale
(]ebb, Ng, and Tay 2021), both before and after interacting
with the Social Al platform. The survey also asked for ba-
sic demographic information, including gender and age. The
questions were as follows:
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Figure 1. Answer to "I have experienced in the past with mental health is-
sues" Likert scale density breakdown by gender. With 1 being "strongly dis-
agree" and 5 being "strongly agree". N=5,260

* Age Group: “How old are you?” with options: <18, 19-
25, 26-30, >30. This was a single-choice question.

* Gender: “What is your gender?” with options: Male,
Female, Other, Prefer not to say. This was also a single-
choice question.

* Past Mental Health Issues: “I have experienced in the
past with mental health issues.” Participants rated this state-
ment on a Likert scale from 1 (Strongly Disagree) to 5
(Strongly Agree), with 3 being Neutral.

* Past Social Anxieties: “I have experienced in the past
with social anxieties.” This was similarly rated on a Likert
scale from 1 to 5.

* Impact of Social Chat AI on Mental Health: “Social
Chat Al has had a positive impact on my mental health.”
Participants rated this statement on the same Likert scale.

* Impact of Social Chat AI on Social Anxieties: “Social
Chat AT has had a positive impact on my social anxieties.”
This was also rated on the Likert scale from 1 to 5.

3.2 Data Collection

The survey was hosted directly on the Chai Al platform over
aperiod of two weeks. By organising data collection from the
platform itself, it was ensured that respondents were genuine
users of the platform. After collection, the data was anonymized
for analysis.

3.3 Measuring User Demographics, Mental Health and So-
cial Anxieties
The survey data, represented in Figures[Il 2l and[3] provides a
comprehensive overview of the mental health issues and social
anxieties experienced by users across different gender and age
groups.

The data collected from survey respondents has been dis-

aggregated by both gender identity and age groups in order
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Figure 2. Answer to "l have experienced in the past with social anxieties"
Likert scale density breakdown by gender. With 1 being "strongly disagree"
and 5 being "strongly agree". N=5,260

to more holistically assess the impacts of Social Al on user
mental health. The highest proportion of respondents iden-
tified as female, at 44.5%. A further 38% identified as male,
6.4% identified as other, and 11.1% preferred not to say. The
proportion of those participants identifying as other genders
corresponds well to the national (US) average, which sits at
just over 5% (Meerwijk and Sevelius 2017). Young adults
constituted the majority of survey participants, with 58.4%
being 19-25, followed by 35% being under 18, 3.8% 25-30,
and 2.9% over 30 years of age.

Figure[Tlshows a significant degree of variance across gen-
ders in reported past mental health issues. The highest rate
of strong agreement to having experienced mental health is-
sues was found among users identifying as other genders, at
49.6%, compared with 36.5% of those identifying as female
and 30.0% of those identifying as male. Similarly, with a rate
of 69.1%, participants identifying as other genders also re-
ported the strongest level of overall agreement (responses of
Strongly Agree and Agree combined) to having experienced
mental health issues in the past. Again, this was followed by
57.1% of those identifying as female, and 48.3% of those iden-
tifying as male.

Figure 2l indicates that those identifying as other genders
constituted the highest percentage of strong agreement to
having experienced social anxiety (70.8%), with combined re-
sponses of Agree and Strongly Agree at 88.0%. Those iden-
tifying as female exhibited a substantial tendency toward ex-
periencing social anxiety, with their responses of Agree and
Strongly Agree combined sitting at 76.8%. Rates of agree-
ment (Agree and Strongly Agree combined) among those iden
tifying as male were 68.0%.

In comparisons across age groups, shown in Figureﬂ users
aged 25-30 report a slightly higher mean Likert score for
mental health issues (3.715) than their counterparts in other
age ranges. Respondents across the age brackets showed a rel-



Xiaoding Lu et al.

5 Mental Health and Social Anxiety Across Age Groups

tively impacted their levels of social anxiety. 30.0% of male
identifying respondents strongly agreed to that same state-
ment, and 27.1% of other genders.

These results suggest that engagement with Chai Al has
an overall positive impact on user mental health and rates of so-
cial anxiety. The most significant benefits of interaction with
this platform were found amongst between 19 and 30, and
females across age ranges. As a Social Al platform, this data
indicates that engagement with these networks can provide ef-
fective support for mental health issues and can act as apparatus
to manage the levels of social anxieties among individuals.

5 Chat Al Improvement on Mental Health and Social Anxieties
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Figure 3. Comparison of Likert mean responses to "I have experienced in
the past with mental health issues" and "I have experienced social anxiety
before" by age group, with 1 standard error shown. A Likert score 3 being
baseline, i.e. "No opinion".

atively consistent score for rates of past social anxiety, with
a marginally higher mean score for the age group of 19-24,
sitting at 4.067.

This data provides insights to the varying levels of past
social anxiety and mental health issues reported across age
groups and gender identities, indicating a higher rate of these
issues among female participants and young adults.

Likert Mean
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Figure 4. Comparison of Likert mean responses to "Social Chat Al has
helped me with my mental health" and "Social Chat Al has had a positive

3.4 Measuring the Impact of Social Al towards User Mentalimpact on my social anxieties" by age group, with 1 standard error shown.

Health and Social Anxieties

Having established the varying levels of social anxiety and
mental health issues dealt with by participants in the past, our
paper intends to analyse the impact of interaction with So-
cial Al specifically with the Chai Al platform, on these levels.
These outcomes are represented in Figuresd 5l and[6]

The comparison of Likert mean responses for mental health
and social anxieties before and after engaging with the Chai
Al platform are shown in figure @ The greatest mean im-
provement in mental health is seen among users between 25
and 30 (Likert score of 4.022), while users between 19 and 24
reported the highest improvement in social anxieties, with a
Likert mean score of 3.870.

Figure [5] offers further insight as to the impact of Chai
AT on mental health outcomes across different genders. The
highest proportion of those strongly agreeing that Chai Al
positively impacted their mental health were participants iden-
tifying as female, at 43.4%, while 32.9% of males gave the
same response. The highest level of overall agreement, com-
bining answers of ’Agree’ and *Strongly Agree’, was also given
by female-identifying respondents, at 71.9%.

regarding the impact of Chai Al on social anxiety. Female

identifying respondents showed the highest frequency of strong

agreement (38.9%) that interacting with Chai Al had posi-

A Likert score 3 being baseline, i.e. "No opinion".

Chat Al Improvement on Mental Health Across Genders
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Figure 5. Answer to "Social Chat Al has had a positive impact on my mental

Figure [6] shows further variance across gender identitieshealth" broken down by gender, with 1 being "strongly disagree" and 5 be-
ing "strongly agree". N=5,260
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Figure 6. Answer to "Social Chat Al has had a positive impact on my social
anxieties" broken down by gender, with 1 being "strongly disagree" and 5
being "strongly agree". N=5,260

3.5 Kruskal-Wallis Statistical Analysis

Table 1. Spearman correlation of survey results

MH2  SAP MH+¢ SA+d
MH2 - AT (1.75e-287)  .24(6.35e-74) .24 (1.13e-68)
SAb - - 21(8.79¢-52) .19 (1.55e-44)
MH+¢ - - - .51 (1.00e-300)

Note: The numbers in brackets represent p-values.
Past experience with mental health issues

Past experience with social anxieties
Improvement in mental health issues
Improvement in social anxieties

o0 ow

Table 2. Statistics of Chai’s Impact on Mental Health and Social Anxiety by
Gender

Social Anxiety Improvement from Chat Al by Gender?

Gender Median  Mean  Standard Error
Female 4.0 4.05 0.02
Male 4.0 3.84 0.03
Other 4.0 3.73 0.06
Prefer nottosay 4.0 3.79 0.05

Mental Health Improvement from Chat Al by Gender®

Gender Median  Mean  Standard Error
Female 5.0 4.25 0.02
Male 4.0 4.12 0.03
Other 4.0 3.96 0.06
Prefer nottosay 4.0 3.98 0.05

Kruskal-Wallis Test:
a Social Anxiety Improvement: x? = 50.1, p = 1.29E7!!
b Mental Health Improvement: x2 = 28.0,p = 8.30E”

Table 3. Statistics of Chai’s Impact on Mental Health and Social Anxiety by
Age

Mental Health Improvement from Chat Al by Age?

Age Group  Median Mean  Standard Error
<18 4.0 4.20 0.03
18-25 4.0 4.12 0.02
25-30 4.5 4.22 0.09
>30 5.0 4.34 0.12

Social Anxiety Improvement from Chat Al by Age®

Age Group  Median Mean  Standard Error
<18 4.0 3.95 0.03
18-25 4.0 3.92 0.02
25-30 4.0 3.92 0.10
>30 4.0 3.78 0.12

Kruskal-Wallis Test:

a Mental Health Improvement: x*> = 117, p =
0.0086

b Social Anxiety Improvement: x2 = 2.87, p = 0.412

In order to understand whether, and how, reported im-
provements in levels of social anxiety and mental health varies
across different demographic sets, the Kruskal-Wallis H test
hasbeen implemented (Ostertagova, Ostertag, and Kovac 2014).
This test helps to indicate whether results from survey responses
across age and gender groups come from the same distribu-
tion. For the questions, "I have experienced in the past with
mental health issues", and "I have experienced social anxieties
before", all responses of a level 3 of agreement and above were
selected to test each hypothesis. The Kruskal-Wallis H test
statistic is given by:

2

Z§:1 ni (. =7)
g n; 7
i1 ijl (i =7)
N denotes the total number of observations across all groups,

¢ corresponds to the number of groups, n; is the number of
observations in group i, r;j is the rank (among all observations)

H=(N-1)

5, where (1)

n;
1 .
17

. D DUy
of observation j from group i, 7, = =L is the average rank

of all observations in group i, 7 = %(N + 1) is the average of
all the Tije Finally, the decision whether or not to to reject the
null hypothesis has been made by comparing H to a critical
value H,.

Through the Kruskal-Wallis statistical test, we were able
to analyse whether reported impovements in mental health
and extent of social anxiety had a significant variability be-
tween user gender and age.

Gender-Based Differences The statistics available in[2 indi-
cate a significant degree of variance in the extent to which
Chai Al improved mental health and social anxiety across dif-
ferent genders. The Kruskal-Wallis test for mental health im-
provement across genders gave a X2 value of 28.0 with a no-



table p-value of 8.30E~ 7, Regarding improvements in social
anxiety, the test resulted in a x2 value of 50.1, with a corre-
sponding p value of 1.29E~ 11 These results are demonstrative
of substantially variable degree in the efficacy of Chai Al in
managing mental health issues across different genders, with
female-identifying participants showing the highest mean im-
provement in both mental health (4.25) and social anxiety
(4.05).

Age-Based Differences Table [3] depicts the impact of Chai
AT on mental health and social anxiety levels across different
age brackets. While, regarding mental health improvement,
the applied Kruskal-Wallis test indicated a significant degree
of variance across age ranges with a x? value of 11.7 and a
p-value of 0.0086, for the improvement in social anxiety, the
test showed minimal difference across age groups (x> = 2.87,
p = 0.412). The most significant degree of mean improvement
in mental health was seen among those above 30, at 4.34.

Correlation Analysis The Spearman correlation analysis, as
outlined through Table[Il indicates positive correlations across
the different survey measures. Past experiences of social anx-
iety (SA) and mental health issues (MH) showed a moderate
correlation. Interestingly, a weaker, although still significant
correlation is recorded between past mental health issues and
improvements in both mental health (MH+) and social anxiety
(SA+) after using Chai Al (r = 0.24 for both, p < 0.001). This
suggests that users, particularly those who idenity as female,
and those over 30 years of age, who had previously experi-
enced mental health issues experienced notable and tangible
benefits from interacting with Chai Al The correspondence
between diminishing mental health issues and usage of Social
Al indicates that the platform could possess real value in pro-
moting mental well being.

4. Conclusion

The findings within the data analysed across this study are in-
dicative of the potential of Social Al, including platforms such
as Chai Al to significantly influence user mental health out-
comes. The responses of the 5,260 survey participants provide
insight to the multifaceted ways in which users across differ-
ent demographics engage with, and can benefit from these Al
platforms. One particularly notable conclusion drawn from
the evidence extracted from this survey is the tangible benefits
that interacting with Social AT has had on female identifying
users, and young adults aged 19-30.

The results from this study indicate that assumptions sur-
rounding adverse effects of screen time, digital interaction,
and engagement with Social Al, may be premature or lack-
ing in nuance. This paper offer an alternative conclusion to
the widespread fears associated with use of traditional forms
of social media. While the findings from our data indicate
that engagement with Social Al platforms can provide real
and tangible benefits for those struggling with prior mental
health issues, we also recognise that these improvements may
not be entirely homogeneous, and that this technology may
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be capable of incurring both positive and negative effects on
users.

In implementing statistical analyses via the Kruskal-Wallis
test and Spearman correlation, a strong methodological ap-
proach was established as framework for the conclusions drawn
from this study. The significant correlations between past
mental health issues and user-reported improvements after en-
gaging with Social Al, shown through both of these tests, sug-
gest the potentially beneficial nature of these platforms on user
mental health.

There are, however, limitations to this study. While we
have demonstrated a robust correlation between interaction
with the Chai Al app and improvement mental health, cor-
relation does not always imply causation. The reliance on
self-reported data, combined with responses solely from users
of the Chai Ai platform are not necessarily indicative or rep-
resentative of the views from the broader population. This
study does, however, provide an opportunity for the potential
framework used in this paper, incorporating our longitudinal
studies and experimental designs, to be applied in further re-
search in order to broaden our understanding of this subject.

This paper demonstrates that the emergence of Social Al
has the potential to become an extremely positive influence
on the well being of its users. Those struggling with mental
health issues and social anxiety may find relief through inter-
acting with these platforms. As this new medium gains trac-
tion, and our technological environment continues to expand,
it becomes ever-more important for our community, as a col-
lective, to monitor its impacts, and engineer these advance-
ments to improve our societies.

This study contributes to the expanding research and aca-
demic literature designed to better understand and contextu-
alise the place which new technology occupies within our so-
ciety. It is based upon, and advocates for evidence-based ap-
proaches in analysing the impact of these platforms on societal
development, intending to test the validity of the 'moral panic’
surrounding the subject.
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