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Abstract 

As conversational AI systems like ChatGPT become 
increasingly adept at socially engaging interactions, users are 
more likely to form emotional attachments to these 
technologies. This study explores the relationship between 
autistic traits and emotional attachment to ChatGPT, 
emphasizing the mediating roles of Theory of Mind and social 
anxiety. A sample of 286 participants completed the study. The 
structural equation modeling analysis revealed that Theory of 
Mind partially mediated the relationship between autistic traits 
and emotional attachment to the chatbot, while social anxiety 
did not show a significant mediating effect. These findings 
underscore the critical role of individual differences in shaping 
attachment to AI, suggesting opportunities for personalized 
designs and raising questions about the psychological 
implications of such bonds. 

Keywords: autistic traits, theory of mind, social anxiety, AI 
chatbot, emotional attachment 

Introduction 

In recent years, conversational artificial intelligence based on 

neural language models (NLMs) has made human-computer 

interactions increasingly natural (Fui-Hoon Nah et al., 2023; 

Suriano et al., 2025). Among the most relevant applications 

in this field, OpenAI's ChatGPT, launched in 2022, has 

rapidly gained popularity, attracting millions of users due to 

its ability to provide immediate and personalized responses, 

encouraging more frequent and prolonged usage (Choudhury 

& Shamszare, 2023; Fabio et al., 2024). This intensified 

interaction may promote the development of emotional 

attachments to chatbots, creating a cycle of engagement that 

further motivates users to utilize them (Lei et al., 2021; 
Skjuve et al., 2022). This phenomenon occurs particularly 

among users with specific psychological traits 

(Christoforakos et al., 2021; De Freitas et al., 2023; Lecciso 

et al., 2021). Among these, autistic traits, distributed along a 

continuum within the population, are often associated with 

deficits in ToM, which is the ability to understand and 

attribute mental states such as intentions, desires, and beliefs 

to others (Baron-Cohen et al., 2001; Brewer et al., 2017; Gao 

et al., 2023). This results in reduced social processing, 
characterized by limited capacity to infer others' emotions 

and adjust social behavior accordingly (Gillespie-Smith et 

al., 2018; Thye et al., 2018). Such limitations in socio-

cognitive abilities impair the fluency of interpersonal 

interactions and may contribute to the development of social 

anxiety. Social anxiety is frequently observed in individuals 

with high levels of autistic traits and is closely linked to 

difficulties in social interactions (Lei & Russell, 2021; 

Schiltz et al., 2021). Research has shown that deficits in ToM 

and social anxiety are often interconnected; individuals who 

struggle to understand the intentions and emotions of others 

are more likely to experience stress and discomfort in social 
situations (Bemmer et al., 2021; Öztürk et al., 2020). This 

combination of emotional ToM deficits and social anxiety 

can lead to reduced interaction with real people, despite the 

desire to establish relationships (Lei & Ventola, 2018). 

In this context, the Theory of Compensatory Internet Use 

provides a relevant interpretive framework for understanding 

the adoption of digital technologies in contexts of 

psychological vulnerability (Ardakan et al., 2021; Fabio et 

al., 2022; Stanković et al., 2021). According to this theory, 

individuals with low psychological well-being, often 

characterized by social or emotional difficulties, use the 
internet as a tool to compensate for these deficits (Kircaburun 

et al., 2021; Fabio & Suriano, 2021). Naturally, the social 

interaction offered by digital technologies has undergone an 

unprecedented qualitative leap with the introduction of 

chatbots based on large language models, offering interaction 

without judgment and without social pressures, helping to 

reduce anxiety and creating a more comfortable 

communicative context compared to interactions with other 

people (Skjuve et al., 2021; Tuna, 2024). The absence of 

nonverbal communication components, such as facial 

expressions or body language, simplifies the communicative 

process (Jung & Park, 2020; Urakami & Seaborn, 2023). This 
simplification is especially advantageous for those who have 

difficulty processing such signals, making the interaction 

more direct and less ambiguous. As a result, uncertainties 

often present in human conversations are reduced, providing 
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a more controlled and predictable environment in which 

individuals may feel more comfortable and secure (Xygkou 

et al., 2024). Therefore, it is expected that they will become 

particularly attractive tools for individuals with autistic traits. 

A better understanding of how these dynamics influence 
attachment to AI chatbots is crucial for developing 

technologies that effectively address the emotional and 

communicative needs of these individuals, improving the 

quality of their interactions and their social and psychological 

well-being (Aghakhani et al., 2023; Holohan & Fiske, 2021; 

Tosti et al., 2024). 

Numerous studies have confirmed that individuals with high 

levels of social anxiety prefer digitally mediated 

communication (Elhai et al., 2019; Rozgonjuk et al., 2018). 

Additionally, interactions with non-human agents are often 

associated with lower levels of anxiety compared to 

interactions with other people (Nomura et al., 2008). 
Individuals with high autistic traits tend to use digital tools to 

facilitate social interactions, leveraging the predictability and 

non-judgmental nature of these technologies (Finkenauer et 

al., 2012; Howard et al., 2021). Chatbots and technological 

objects, for instance, can serve as substitutes for human 

interactions, providing relational channels that require less 

emotional exposure and vulnerability compared to direct 

interactions with others (Tan et al., 2020). 

Most previous studies have focused on different 

technologies, overlooking the unique characteristics of 

interactions offered by current neural language models, 
which have proliferated recently (Hadi et al., 2023; Wang et 

al., 2024). While earlier technologies, such as the use of the 

internet or social media, often involve passive activities like 

browsing or reading without a specific purpose (Frison & 

Eggermont, 2020), interaction with chatbots represents an 

interactive and continuous process, involving direct and 

dynamic conversational exchanges (Skantze, 2021). 

Additionally, it tends to be a more solitary activity, as it 

primarily relies on one-on-one interactions rather than group 

dynamics (Kopp & Krämer, 2021). Few studies, such as that 

of Hu et al. (2023), have explored how social anxiety can 

drive the use of conversational AI, examining the complex 
interaction between variables such as loneliness, rumination, 

and ToM. However, research involving populations with 

specific traits, such as those with autistic traits, is lacking, 

highlighting the need for further investigation into how such 

traits may influence emotional attachment to chatbots. 

The primary objective of the present study is to investigate 

the relationship between autistic traits and the emotional 

attachment individuals may develop toward a chatbot 

powered by a neural language model (NLM). In particular, 

the study aims to explore how specific cognitive and 

emotional factors may mediate this relationship. ChatGPT 
was selected as the chatbot of interest due to its current 

popularity and widespread recognition among the public, 

which makes it a familiar and accessible tool for participants. 

The study focuses on two key mediating variables: ToM 

(specifically, emotional ToM) and social anxiety. The central 

hypothesis is articulated in two parts. First, it is expected that 

individuals with higher levels of autistic traits will tend to 

exhibit lower emotional ToM abilities and higher levels of 

social anxiety. Second, it is hypothesized that these two 

psychological characteristics -namely, reduced emotional 

ToM and increased social anxiety - will in turn be associated 
with a stronger emotional attachment to ChatGPT. In other 

words, emotional connection to the chatbot may be 

influenced not only by the presence of autistic traits, but also 

by the individual’s ability to understand others' emotions and 

their comfort or discomfort in social situations. 

Methods 

Participants 
Participants in this study were recruited using a combination 

of methods. Initially, the questionnaire was distributed via 
WhatsApp, targeting personal contacts who were encouraged 

to facilitate further recruitment through word of mouth. 

Subsequently, the survey form was shared on major social 

media platforms, including Facebook, Instagram, and 

Telegram, thereby expanding the geographic reach of the 

recruitment. To ensure the relevance of the sample, a 

screening question was included at the beginning of the 

survey to verify that participants were active users of 

ChatGPT. Participants were asked to indicate the frequency 

with which they use the conversational system, and active 

users were defined as those who use ChatGPT at least once a 
week. Data collection allowed for the exclusion of ineligible 

participants, resulting in a final sample of 286 valid 

participants, including 138 men, 146 women, and 2 

individuals identifying as LGBTQIA+. Participants' ages 

ranged from 18 to 35 years (M = 23.77; SD = 7.34). All 

participants were of Italian nationality. From a geographic 

distribution perspective, 60.84% of participants resided in 

southern regions, 24.12% in northern regions, and the 

remaining 15.04% in central regions. Regarding employment 

status, 68.72% were students, 27.57% were employed, and 

3.71% were unemployed. In terms of educational level, 

27.21% of participants had a bachelor's degree, 20.68% had 
a master's degree, and 53.21% had a high school diploma or 

lower.  

 

Procedure 
The study was conducted in accordance with the ethical 

principles of the Declaration of Helsinki. Prior to 

participation, participants were provided with a detailed 

explanation of the research objectives and procedures, along 

with assurances regarding the protection of their privacy. 

Participation was voluntary, anonymous, and could be 

withdrawn at any time. After reading and signing a digital 
informed consent form, participants were granted access to 

the questionnaire via a shared link, which redirected them to 

Google Forms. Google Forms was chosen for its ease of use 

and compatibility with various devices. To minimize 

potential order-related biases, the order of the questionnaires 

was randomized. Upon completing the questionnaires, 

responses were collected anonymously and automatically 

stored on the platform. 
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Measurement 
The Autism Spectrum Quotient (AQ; Baron Cohen et al., 

2001) is a widely used questionnaire to measure autistic traits 

in adults (aged 16 and above). It consists of 50 items that 

assess five different areas: social skills, attention switching, 
attention to detail, communication, and imagination. 

Examples of items include: "I prefer to do things with others 

rather than alone," "I am often so absorbed in something that 

I lose track of other things," "I tend to notice details that 

others do not," "I enjoy chatting in company," and "When I 

read a story, I can easily imagine what the characters might 

look like." The items are rated on a 4-point Likert scale 

ranging from 1 (strongly agree) to 4 (strongly disagree). For 

scoring purposes, responses are dichotomized by assigning 1 

point to answers indicative of autistic traits (including some 

reverse-coded items), resulting in a total score ranging from 

0 to 50. A score of 29 or higher is commonly used as a clinical 
cutoff, although it may not identify all individuals with a 

formal diagnosis. Higher scores indicate a greater presence of 

autistic traits. Statistical analyses have shown good reliability 

and validity of the instrument (α = 0.83). 

The Reading the Mind in the Eyes Test (RMET; Baron-

Cohen et al., 2001), validated in Italy by Vellante et al. 

(2012), was used to assess the affective component of ToM, 

specifically the ability to attribute emotional states to others. 

This tool was chosen for its focus on subtle, non-verbal 

emotional cues, which are particularly difficult to interpret 

for individuals with pronounced autistic traits. Despite being 
a method widely adopted both in clinical practice and for the 

general population, the indirect measurement of an emotional 

state is intrinsically critical. Therefore, the validity of RMET 

has been and continues to be the subject of discussions 

(Higgins et al., 2024). Nonetheless, it remains one of the most 

suggested methods (Murphy & Hall, 2024). It consists of 36 

photographs depicting only the eye region of male and female 

models. For each image, participants are asked to select 

which of the four proposed emotions best represents the 

expressive feeling of the person, effectively responding to 

how the depicted person feels. The final score is based on the 

number of correct responses provided. Statistical analyses 
demonstrated good internal consistency, with a Cronbach's 

alpha of α = .81. 

The Social Interaction Anxiety Scale (SIAS-6; Peters et al., 

2012) is a self-report instrument designed to assess social 

anxiety levels in individuals, focusing on everyday situations 

involving social interactions, such as one-on-one 

conversations, group activities, and other forms of 

socialization. Composed of six items, it includes statements 

such as "I have difficulty making eye contact with others" and 

"I feel tense when I am alone with just one person." 

Responses are provided on a 5-point Likert scale, ranging 
from 0 (not at all true) to 4 (completely true). Higher scores 

indicate greater social anxiety, while lower scores reflect 

minimal anxiety. Internal consistency analysis revealed a 

Cronbach's alpha of α = .83. 

The Emotional Attachment Scale (EAS; Thomson et al., 

2005) is a tool that measures emotional attachment and brand 

loyalty. The EAS consists of 12 items and three subscales: 

affection, connection, and passion. For this study, the term 

"brand/product" was replaced with "ChatGPT" (e.g., "I feel 

affection for this brand/product" was modified to "I feel 

affection for ChatGPT"). The items were rated using a 7-
point Likert scale ranging from 1 (strongly disagree) to 7 

(strongly agree). Statistical analyses revealed good internal 

consistency (α = 0.89). 

 

Statistical Analysis 

Data analysis was conducted using IBM SPSS Statistics 

version 28.0 (IBM Corp., Armonk, NY, USA). For each 

variable, descriptive statistics including the mean (M) and 

standard deviation (SD) were calculated and reported. 

Pearson’s correlation coefficient was used to examine the 

relationships among key variables, specifically to explore 

associations between autism-related traits, ToM, social 
anxiety, and emotional attachment. Structural equation 

modeling (SEM) was performed using the IBM SPSS AMOS 

module to test the mediating roles of ToM and social anxiety 

in the relationship between autistic traits and emotional 

attachment to a chatbot. To minimize the risk of Type I errors 

due to multiple comparisons, a false discovery rate (FDR) 

correction was applied, with the threshold for statistical 

significance set at p < 0.003. 

 

Results 
Means, standard deviations, and ranges for all study variables 
are presented in Table 1. Participants reported a moderate 

level of social anxiety (M = 12.17, SD = 5.05) and emotional 

ToM (M = 21.35, SD = 5.36). Emotional attachment to the 

chatbot AI showed a wide range (M = 21.73, SD = 12.23), 

indicating variability in participants' emotional engagement 

with ChatGPT. Autistic traits were normally distributed in 

the sample (M = 20.69, SD = 6.13). 

 

Table 1: Descriptive Statistics for Study Variables 

Variable M SD Min Max 

Autistic Traits 20.69 6.13 6 41 

Theory of Mind  21.35 5.36 5 33 

Social Anxiety 12.17 5.05 6 30 

Attachment to AI Chatbot  21.73 12.23 9 70 

Note. M = Mean; SD = Standard Deviation; Min = 

Minimum; Max = Maximum. 

Pearson correlation coefficients among the study variables 

are reported in Table 2. As hypothesized, autistic traits were 

negatively correlated with emotional ToM (r = −.293, p < 

.001), and positively correlated with social anxiety (r = .527, 

p < .01). A significant positive correlation was also found 

between autistic traits and emotional attachment to the 

chatbot (r = .176, p < .01). Additionally, ToM was negatively 

correlated with emotional attachment to the chatbot (r = 

−.195, p < .01), while social anxiety did not show a 

significant correlation with attachment (r = .027, ns). 
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Table 2: Pearson Correlations Between Study Variables 

 1. 2. 3. 4. 

1. Autistic Traits -    

2. Theory of Mind  −.293** -   

3. Social Anxiety .527** .047 -  

4. Attachment to AI Chatbot  .176** −.195** .027 - 

** = p < .001 

The mediation model, which examined the roles of ToM and 

social anxiety as mediators in the relationship between 

autistic traits and emotional attachment to a chatbot, showed 

a good fit to the data, χ²(1) = 2.37, p = .12, CFI = .99, TLI = 

.96, RMSEA = .06 (90% CI [.00, .15]), and SRMR = .021. 

As hypothesized, autistic traits negatively predicted ToM (β 

= −.29, p < .001) and positively predicted social anxiety (β = 

.53, p < .001). ToM negatively predicted attachment to the 

chatbot (β = −.18, p = .004), while the effect of social anxiety 
on attachment was nonsignificant (β = .04, p = .48). Autistic 

traits were positively associated with emotional attachment 

to the chatbot, both directly and indirectly through ToM. 

Specifically, individuals with higher autistic traits 

demonstrated significantly lower ToM abilities (β = −.29, p 

< .001). In turn, lower ToM scores predicted higher levels of 

emotional attachment to the chatbot (β = −.18, p = .004). This 

indirect pathway was statistically significant (β = .052, 95% 

CI [.014, .095], p = .006), indicating that reduced affective 

ToM partially mediated the relationship between autistic 

traits and emotional attachment. No significant indirect effect 
was found through social anxiety (β = .021, 95% CI [−.018, 

.059], p = .31). These results support the hypothesis that 

lower emotional ToM partially explains the association 

between autistic traits and increased emotional attachment to 

a chatbot. The path diagram presented in Figure 1 shows the 

relationships between autistic traits, ToM, social anxiety, and 

emotional attachment to a chatbot 

 

Figure1: Structural equation model examining the 

relationships between autistic traits, ToM, social anxiety, 

and emotional attachment to a chatbot. Standardized 

regression weights (β) are reported on the paths. Dashed 
lines indicate nonsignificant paths. ToM partially mediated 

the relationship between autistic traits and attachment. 

 

 

Discussion 

The findings of this study contribute to a deeper 

understanding of the psychological dynamics that modulate 

emotional attachment to NLMs-based chatbots like ChatGPT 

in individuals with autistic traits. In line with existing 

literature (Baron-Cohen et al., 2001; Brewer et al., 2017; 
Thye et al., 2018), the data confirm the association between 

autistic traits, a reduced ToM ability, and elevated levels of 

social anxiety. However, the analysis using SEM revealed 

that only ToM significantly mediates the relationship 

between autistic traits and emotional attachment to the 

chatbot, while social anxiety does not emerge as a significant 

mediator. Moreover, the direct effect of autistic traits on 

emotional attachment remained significant even after 

accounting for ToM, suggesting that ToM partially mediates 

this relationship. Therefore, while ToM attenuates the 

association between autistic traits and attachment, it does not 

fully eliminate it. 
This finding suggests that the ability to understand and 

attribute mental states and emotions to others – rather than 

merely social discomfort – is a crucial factor in determining 

the depth of the emotional bond individuals form with an 

artificial agent. In other words, a reduced emotional empathy 

appears to facilitate greater emotional engagement with 

virtual entities, likely because these interactions require 

fewer socio-cognitive resources compared to human 

interactions, making them more accessible, less ambiguous, 

and more cognitively manageable (Rakap & Balikci, 2024; 

Xie & Wang, 2024). 
In contrast, the fact that social anxiety does not predict or 

mediate emotional attachment to the chatbot suggests that 

discomfort in real-world social interactions, as measured by 

the SIAS-6 (Peters et al., 2012), does not necessarily translate 

into a stronger emotional bond with chatbots. A possible 

explanation is that individuals with social anxiety perceive 

interactions with chatbots as neutral or non-threatening, but 

do not find them emotionally rewarding. While chatbots may 

reduce social stress by eliminating the fear of judgment or 

rejection, this does not automatically lead to the development 

of emotional attachment. Emotional attachment, as measured 
by the EAS (Thomson et al., 2005), reflects dimensions of 

warmth, affection, and involvement – qualities that may not 

be activated in individuals whose social anxiety leads them 

to avoid or withdraw from relationships, rather than 

redirecting their desire for connection toward artificial 

alternatives. Furthermore, it is plausible that the non-

significant effect of social anxiety reflects a conceptual 

distinction: while social anxiety is an avoidant response 

driven by the fear of judgment, emotional attachment 

involves an affective orientation toward approach and 

connection – two distinct psychological processes, the 

difference between which may explain the absence of a direct 
relationship. 

These results support the compensatory technology use 

theory (Ardakan et al., 2021), which suggests that individuals 

with social and cognitive difficulties may prefer digital tools 

like ChatGPT to fulfill relational and emotional needs. 
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However, the central role of ToM suggests that the preference 

for such technologies is not solely motivated by the 

avoidance of human interaction, but rather by the search for 

more predictable, structured, and cognitively less demanding 

forms of communication. 
The analysis of the complex interactions between the 

examined variables significantly contributes to shaping the 

overall experience of users with ChatGPT, offering a more 

complete and nuanced understanding of their impact. The 

choice of ChatGPT as a reference technology made the 

research original, considering that it is a relatively recent and 

widely used tool. 

Despite its strengths, the study has some limitations. One 

limitation concerns the cross-sectional nature of the research 

design, which prevents the establishment of causal 

relationships between variables. Longitudinal studies could 

provide further insights into these relationships over time. 
Secondly, the sample consists predominantly of young adults 

from a specific geographic area, limiting the generalizability 

of the results to other populations, such as older age groups 

or different cultures. Furthermore, the use of a self-reported 

sample may have introduced selection bias, such as a 

preference for individuals with greater familiarity or interest 

in technology. Additionally, the study focused on a single 

chatbot (ChatGPT), which may limit the applicability of the 

results to other AI platforms. ChatGPT has specific features, 

such as advanced linguistic capabilities and a non-visual 

interface, which could influence the user experience 
compared to other chatbots with different functionalities 

(e.g., those with animated avatars or voice support). 

The limitations of this study suggest several directions for 

future research. Firstly, longitudinal studies could provide a 

deeper understanding of the causal relationships between 

psychological traits, anthropomorphism, and emotional 

attachment. For example, monitoring interactions with 

chatbots over time could reveal how attachment develops, 

and which factors influence it the most. Additionally, 

replicating the study in different cultural contexts and with 

more heterogeneous samples, including participants of older 

age or with varying levels of technological familiarity, would 
be useful. This approach could improve the generalizability 

of the results and provide insights into potential cultural 

differences in interacting with chatbots. Another important 

research direction concerns the analysis of specific chatbot 

features that promote emotional attachment. Finally, future 

research could explore the practical implications of the 

current findings, investigating how chatbots can be designed 

to better meet the needs of populations with autistic traits or 

social anxiety. 

 

Conclusion 
This study highlights those individuals with autistic traits, 

through interactions with ChatGPT characterized by 

simplification and predictability, tend to develop an 

emotional attachment to this artificial intelligence. These 

findings help to fill a gap in the literature by exploring the 

dynamics between specific psychological traits and the use of 

AI-based technologies. Additionally, they offer new 

perspectives on the role of conversational AIs in promoting 

social and psychological well-being, particularly in 

populations with specific needs. However, further 

exploration of the long-term implications of these 
interactions is necessary, balancing potential benefits with 

possible challenges to ensure that the adoption of these 

technologies is responsible and inclusive. 
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