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Abstract: The rapid spread of AI chatbots has raised concerns about problematic patterns 

of use resembling behavioral addictions. This study examined the relationship between 

problematic AI use, loneliness, and anthropomorphization. Based on a sample of 102 

Polish adult AI chatbot users working as school teachers who completed a survey, we 

found that higher loneliness was associated with stronger anthropomorphization and 

greater problematic AI use, although the effects were modest. However, the data did not 

support the mediating role of anthropomorphization. Overall levels of 

anthropomorphization and social motivation were low, suggesting that these factors may 

play a limited role in groups that use AI mainly for practical, work-related purposes. 

Qualitative aspects of engagement may be more informative than time-based indicators 

alone, highlighting the need to go beyond purely quantitative measures of AI use when 

assessing problematic engagement. 
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INTRODUCTION 
 

Artificial intelligence is increasingly 

becoming an integral part of the everyday 

functioning of individuals and institutions. 

A particularly important role in this process 

is played by so-called conversational 

agents—systems designed to enable natural 

language interaction with users. These 

systems may be used both for casual, 

informal exchanges and for providing 

information relevant to completing specific 

tasks (Wahde & Virgolin, 2022). Some of 

them take the form of chatbots based on 

large language models (LLMs), which are 

trained on large-scale text datasets to 

understand and generate natural language 

(Naveed et al., 2023), such as ChatGPT, 

Gemini, and Copilot. 

In recent years, these technologies 

have spread rapidly. In July 2025, 

approximately 700 million users—nearly 

10% of the world’s adult population—sent 

a total of 18 billion messages per week to 

ChatGPT alone (Chatterji et al., 2025). 

Given their broad range of applications, 

interactions with AI chatbots may involve 

everyday activities such as information 

seeking or obtaining practical advice, and 

may occur in both personal and 

professional contexts. They may also serve 

different psychological and practical roles, 

for example, of a mentor, an indispensable 

tool, or a conversational partner supporting 

mood regulation (Li & Zhang, 2025). 

Alongside this expansion, chatbot 

technologies have diversified considerably. 

They range from general-purpose AI 

chatbots based on LLMs, such as ChatGPT 

and Gemini, to more specialized systems 

designed for companionship (e.g., Replika), 

mental health support (e.g., Wysa), or 

workplace productivity enhancement (e.g., 

Copilot). 

 

AI Usage as a Behavioral Addiction 
 
With the growing popularity of AI chatbots, 

discussions have emerged regarding their 

potential negative consequences for both 

individuals and society. Although the use of 

AI may also have beneficial effects for 

users (Heinz et al., 2025; Sağlam & 

Kalanlar, 2025), researchers have 

suggested that intensive chatbot use may 

share certain characteristics with behavioral 

addictions (Al-Obaydi & Pikhart, 2026; 

Kooli, Kooli, & Kooli, 2025; Li & Zhang, 

2025).   

 Among the potentially addictive 

features of AI chatbots, researchers have 

identified, e.g., personalized feedback and 

productivity boost (Yankouskaya, 

Liebherr, & Ali, 2025), as well as non-

deterministic responses, notifications, and 

the immediate visual presentation of 

responses (Shen & Yoon, 2025). Use of AI 

dialogue systems may foster over-reliance 

on these tools in decision-making contexts 

(Zhai, Wibowo, & Li, 2024) or, potentially, 

cognitive atrophy (Sætra, 2023). At the 

same time, the intensity of these 

interactions may also be related to their 

relational dimension, as they can take on 

characteristics of parasocial relationships 

(Yankouskaya et al., 2025), become long-

term, and in some respects resemble human 

interpersonal bonds (Skjuve, Følstad, 

Fostervold, & Brandtzaeg, 2022). 

 However, the clinical status of “AI 

addiction” remains insufficiently 

established in the view of some researchers. 

For example, Ciudad-Fernández, Von 

Hammerstein and Billieux (2025) argue 

that studies in this area rely too heavily on 

instruments adapted from measures 

originally developed for other behavioral 

addictions (e.g., gaming disorder). As they 

note, there is still limited empirical 



 

evidence regarding the extent to which the 

characteristics of intensive AI use actually 

overlap with those of recognized behavioral 

addictions. In particular, neurobiological 

and physiological evidence remains lacking 

(Ciudad-Fernández et al., 2025). 

Furthermore, longitudinal research has 

shown that although mental health 

difficulties predict subsequent AI 

dependence, the latter does not predict later 

anxiety or depression symptoms (Huang et 

al., 2024).  

 

Loneliness and 
Anthropomorphization as a 
Potential Pathway to Problematic AI 
Use 
 
Accordingly, due to their versatility and 

diversity, AI systems may fulfill a wide 

range of functions. This is reflected in the 

variety of motives reported for AI use, 

including instrumental, hedonic, relational, 

and escapist motives (Huang et al., 2024). 

It therefore appears crucial to identify the 

specific pathways through which 

interactions with AI chatbots may 

contribute to problematic or addictive 

patterns of use (Al-Obaydi & Pikhart, 

2026). 

 Although productivity enhancement 

and task automation may represent 

important risk factors, potential pathways 

to problematic AI use should not be reduced 

solely to the tool-like functions of these 

systems. Among the pathways discussed in 

the literature are relational aspects of AI 

use, whereby users may come to perceive 

AI as a partner or mentor (Li & Zhang, 

2025), someone akin to a friend (Skjuve et 

al., 2022), or even a romantic partner (Ma 

& Koike, 2025). Such perceptions suggest 

that one potentially important pathway may 

involve the anthropomorphization of AI—

that is, attributing human-like qualities to 

non-human systems. 

 Anthropomorphization, that is, the 

human tendency to attribute human-like 

mental states to non-human entities, refers 

to perceiving such entities as possessing 

thoughts, emotions, or intentions (Epley & 

Waytz, 2010). The fact that chatbots 

increasingly communicate fluently, 

respond contextually, and adapt their 

outputs in ways that resemble human 

conversational styles suggests that they 

may be particularly likely targets of 

anthropomorphization (Yankouskaya et al., 

2025; (Zimmerman, Janhonen, & Beer, 

2024)). 

 Indeed, even before the rise of 

contemporary AI technologies, Nass and 

Moon (2000) demonstrated that people 

tended to apply social scripts typically 

reserved for human relationships when 

interacting with computers (e.g., showing 

politeness). More recently, Waytz et al. 

(2014) showed that such tendencies also 

extend to autonomous vehicles, with 

anthropomorphization increasing trust in 

self-driving cars. Pentina et al. (2023) 

further argued that anthropomorphization 

of Replika may, in some cases, extend 

beyond automatic or “mindless” social 

responses and involve perceptions of the 

chatbot’s cognitive capacities. In the 

qualitative component of their study, some 

users described Replika as creative, caring, 

and, to some extent, authentic (Pentina et 

al., 2023). Similarly, in the study by Skjuve 

et al. (2022), some participants perceived 

their relationship with Replika from the 

outset as partly friendship-like and 

extending beyond purely instrumental use. 

 Anthropomorphization may foster 

dependence on and attachment to AI 

systems (Al-Obaydi & Pikhart, 2026; Kooli 

et al., 2025), be associated with the quality 

of social interactions with AI (Pentina et al., 



 

2023), and strengthen the link between 

parasocial relationships and intentions to 

use AI (Peng et al., 2025). It may also 

enable users to receive emotional validation 

and a sense of companionship from 

chatbots with relatively little effort on the 

user’s part (Yankouskaya et al., 2025).  

 One factor that may promote 

anthropomorphism is loneliness. Epley et 

al. (2008) showed that a lack of social 

connection and feelings of loneliness are 

associated with a greater tendency to 

anthropomorphize non-human entities. 

Similar findings were later reported by 

Wang (2017) regarding smartphones. More 

recently, Feng and Dang (2025) showed 

that the association between loneliness and 

robot anthropomorphism may depend on 

social motivational pathways and cultural 

context, with positive effects being more 

pronounced in Western samples. In the 

context of human–chatbot relationships, 

Skjuve et al. (2022) reported that some 

users began using Replika because they felt 

lonely or wanted someone to talk to. 

 In the present study, we sought to 

examine the relationships among 

loneliness, AI anthropomorphization, and 

problematic AI use. Our first hypothesis 

concerned the association between 

loneliness and the anthropomorphization of 

AI systems. Given the established link 

between anxiety and depressive symptoms 

and AI dependence (Huang et al., 2024; 

Zhang, Li, Yin, et al., 2025; Zhang, Li, 

Zhang, et al., 2025), levels of anxiety and 

depressive symptoms were included in the 

analyses in order to isolate the specific role 

of loneliness. We hypothesized that 

loneliness will be positively associated with 

the level of AI chatbot 

anthropomorphization after controlling for 

anxiety and depressive symptoms.  

 The second hypothesis concerned the 

relationship between loneliness and 

problematic AI use via AI system 

anthropomorphization. Prior research 

indicates that social motivation is 

associated with greater dependence on AI 

chatbots (Huang et al., 2024), while 

loneliness has been linked to symptoms 

resembling addictive patterns of use 

(Marriott & Pitardi, 2024). Given the 

previously discussed association between 

loneliness and anthropomorphism, as well 

as evidence that anthropomorphism may 

intensify engagement with AI, we 

hypothesized that loneliness would be 

positively associated with problematic AI 

use indirectly through greater 

anthropomorphism of AI chatbots. We 

expected this relationship to remain 

significant after controlling for anxiety and 

depressive symptoms.  

 In addition to problematic AI use, we 

also included quantitative indicators of use, 

namely the number of days of AI use per 

week and the average daily duration of 

interaction. Research on gaming disorder 

suggests that the amount of time spent on a 

given activity does not necessarily indicate 

its dysfunctional nature (Király et al., 2023; 

Billieux et al., 2019). For this reason, 

associations between time spent using AI 

and the other study variables were treated 

as exploratory. We were interested in 

whether there is a relationship between 

loneliness and anthropomorphization, and 

quantitative indicators of AI use (number of 

days per week and average daily interaction 

time).  

 Furthermore, given the mixed 

findings regarding the relationship between 

intensity of use and problematic use, we 

explored the relationship between the 

amount of time spent using AI and the 

severity of problematic AI use. 

 

 
 



 

METHODS 
 

Participants 
 
The participants were primary and secondary 

school teachers from the Bielany district of 

Warsaw who took part in the project “Bielany 

promotes prevention, counters addiction, and 

supports diversity”. The project was co-

funded by the Bielany District Office of the 

City of Warsaw and Research Development 

Center Ltd. (Centrum Rozwoju Badań Sp. z 

o.o.), and was implemented within the 

municipal framework for prevention and 

health promotion. 

 The initiative included a range of 

educational and informational activities 

focused on addiction prevention, 

strengthening emotional competencies, and 

addressing the increased risk of addiction 

among neurodivergent individuals. An 

important component of the program was the 

integration of scientific knowledge with lived 

experience through lectures and workshops 

delivered, among others, through the expert-

by-experience model. This included the 

participation of a lecturer who was autistic, 

had ADHD, and had personal experience 

with addiction. 

 A total of 136 individuals provided 

informed consent and participated in the 

study. Of these, 102 participants who 

reported using AI chatbots were included in 

the present analyses. The sample consisted of 

80 women, 20 men, and 2 individuals who 

selected “prefer not to say” for gender. The 

largest age group was 35–44 years (36.3%), 

followed by 45–54 years (31.4%), 25–34 

years (17.6%), and 55 years or older (13.7%); 

1.0% were aged 18–24 years. All participants 

had completed higher education. 

 

 
 
 

Procedure 
 
Participants enrolled in the project “Bielany 

promotes prevention, counters addiction, 

and supports diversity” first attended 90-

minute educational sessions on addiction in 

the context of neurodiversity. Following the 

sessions, participants were invited to 

complete an online survey. They were 

informed about the aims of the study, the 

voluntary nature of participation, and their 

right to withdraw at any stage without 

providing a reason. All data were collected 

anonymously. Data collection took place in 

November and December 2025. 

 
Measures 
 

Anthropomorphization was assessed based 

on mind perception theory (Gray, Gray, & 

Wegner, 2007). An original six-item scale 

was developed by selecting indicators 

reflecting the two core dimensions of mind 

perception: experience and agency. 

Participants rated the extent to which AI 

systems possess the following 

characteristics: emotions, consciousness, 

personality, memory, action planning, and 

independent thinking. Responses were 

given on a 5-point scale. The full wording 

of items is provided in Appendix 1. 

 Problematic AI use was measured 

using a brief three-item symptom index 

based on criteria for behavioral addictions 

included in the ICD-11. The items referred 

to disruption of life balance due to AI use, 

spending more time using AI than intended, 

and continuing to use AI despite negative 

consequences. This was not intended as a 

diagnostic instrument; rather, its purpose 

was to capture the general severity of 

distinct but related symptoms 

corresponding to behavioral addiction 

criteria. Responses were given on a 5-point 

scale (provided in Appendix 2). 



 

 Loneliness was measured using the 

short three-item version of the UCLA 

Loneliness Scale (UCLA-3; Hughes et al., 

2004), translated by the authors. Responses 

were given using the standard frequency 

scale. The measure is available in Appendix 

3.  

 To distinguish the effects of 

loneliness from broader psychological 

distress, an additional control measure was 

included. Symptoms of anxiety and 

depression were assessed using the PHQ-4 

(Kroenke, Spitzer, Williams, & Lowe, 

2009) in the Polish adaptation validated by 

Larionow and Mudło-Głagolska (2023). 

 Two behavioral indicators of AI use 

intensity were included: the number of days 

of AI use per week and the average daily 

duration of use expressed in minutes. 

 To characterize the sample, four 

single-item measures assessing motives for 

AI chatbot use were used: instrumental, 

hedonic, relational, and escapist motives. 

These items were rated on a 5-point Likert 

scale and were based on Huang et al. 

(2024). The full wording is presented in 

Appendix 4. 

 The main study variables were 

assessed using self-report questionnaires 

with established psychometric properties 

and author-developed scales. Psychometric 

properties of the measures are reported in 

the Results section. Although the study 

formed part of a broader project, the present 

article focuses only on variables relevant to 

the tested model. 

 
Data analysis 
 
Statistical analyses were conducted using 

JASP (Version 0.95.4.0). In the first step, 

descriptive statistics as well as skewness 

and kurtosis coefficients were calculated 

for all study variables. Based on these 

distributional indicators, associations 

between variables were examined using 

Pearson’s product–moment correlation 

coefficients. 

 A mediation analysis was then 

performed using maximum likelihood 

estimation. Bootstrap procedures with 

5,000 resamples were applied to estimate 

confidence intervals for the indirect effects. 

 

RESULTS 
 

The AI anthropomorphization scale 

demonstrated excellent internal consistency 

(α = .939). Item–total correlations were 

high, ranging from .797 to .890, indicating 

strong coherence among items and 

substantial associations with the overall 

score. Exploratory factor analysis 

supported a unidimensional structure for 

the scale: all items loaded strongly on a 

single factor (loadings ranged from .87 to 

.96), accounting for 82.4% of the variance. 

Accordingly, anthropomorphization was 

treated as a single composite indicator in 

subsequent analyses (as in Waytz et al., 

2014). 

The UCLA-3 loneliness scale showed 

acceptable internal consistency (α = .741), 

comparable to the reliability reported for 

the original version (α = .72; Hughes et al., 

2004). Item–total correlations were 

moderate, ranging from .566 to .576. 

Exploratory factor analysis also supported a 

single-factor structure, with all items 

loading on a single factor (loadings ranging 

from .69 to .71), accounting for 49.4% of 

the variance. 

The three-item problematic AI use 

index, based on ICD-11 criteria, 

demonstrated moderate internal 

consistency (α = .685). Item–total 

correlations ranged from .505 to .569. 

Because the items were designed to reflect 



 

distinct diagnostic criteria (priority given to 

AI use, loss of control, and continuation 

despite negative consequences), the 

measure was treated as an indicator of 

symptom severity rather than as a 

homogeneous scale. Although these criteria 

are conceptually linked within the broader 

category of behavioral addiction, they were 

not assumed to represent a single latent 

construct. Therefore, the observed 

reliability was considered acceptable for the 

present exploratory purposes, and the scale 

was analyzed as a summed index of 

problematic use severity. 

The PHQ-4 demonstrated good 

internal consistency (α = .846). In the 

validation study by Larionow and Mudło-

Głagolska (2023), omega coefficients of at 

least .70 were reported for the total score 

and subscales. Item–total correlations in the 

present sample were satisfactory, ranging 

from .645 to .740. Exploratory factor 

analysis in the present sample suggested a 

strong general factor, with all items loading 

from .71 to .83 and explaining 58.6% of the 

variance. In the validation study, a one-

factor model showed acceptable fit, 

whereas the theoretically intended two-

factor model (anxiety and depression) 

demonstrated excellent fit.  

At the preliminary stage, variable 

distributions were examined using 

skewness and kurtosis coefficients. 

Although some variables showed moderate 

positive skewness, all values fell within 

ranges commonly considered acceptable 

for parametric analyses (skewness < 2; 

kurtosis < 7; Kim, 2013). Given the sample 

size, this supported the use of maximum 

likelihood estimation in the mediation 

analysis and of Pearson’s correlation 

coefficients. 

Age and gender were not significantly 

associated with the main study variables 

(loneliness, anthropomorphization, or 

problematic AI use; all p > .05) and were 

therefore not included as control variables 

in subsequent analyses. 

As shown in Table 1, instrumental 

motivation had the highest mean score, 

followed by entertainment and escape 

motivation. Social motivation was the least 

frequently reported motive for using AI 

chatbots. 

 
Table 1. Means and Standard Deviations of Motives for AI Chatbot Use.  

 
instrumental motivation social motivation escape motivation entertainment motivation 

M 3.549 1.196 1.314 1.569 

SD 1.295 0.614 0.820 1.000 

Note. Scale range 1–5. 

 

As shown in Table 2, loneliness was 

positively correlated with 

anthropomorphism and problematic AI use. 

Anthropomorphism was also positively 

associated with problematic use. Among 

behavioral indicators, only the average 

daily time spent using AI, but not the 

number of days of use, was significantly 

related to problematic use. 
 

 

 

 

 

 

 

 

 



 

Table 2. Descriptive Statistics and Correlations Among the Study Variables  

Variable Scale 

range 

M SD 1 2 3 4 5 6 

1. Loneliness 1-3 1.281 0.403 — 
     

2. Anthropomorphism 1-5 1.985 1.032 .362*** — 
    

3. Problematic use 1-5 1.389 0.578 .310** .295** — 
   

4. Anxiety and depressive 

symptoms  

0-3 0.917 0.726 .569*** .265** .243* — 
  

5. Average daily time spent 

using AI  

- 15 10.32 .083 .058 .252* .054 — 
 

6. Number of days per week 

using AI 

- 2.51 1.745 .052 .111 .116 .219* .387*** — 

 

Note. p < .05*, p < .01**, p < .001***. Mean scores for the psychological scales were calculated as the average 

of responses to the individual items.   

 

Regarding our first hypothesis, the 

results revealed a significant positive 

association between loneliness and AI 

chatbot anthropomorphization, r = .27, p = 

.007, independent of anxiety and depressive 

symptoms. Anxiety and depressive 

symptoms were not significantly associated 

with anthropomorphization after 

controlling for loneliness, r = .08, p = .441. 

Regarding our second hypothesis, 

anthropomorphization was positively 

associated with problematic AI use after 

controlling for loneliness, and loneliness 

was positively associated with 

anthropomorphization, which provided 

justification for conducting a mediation 

analysis (see Figure 1). 

 

 

 

 

 



 

 
Figure 1. Mediation model testing anthropomorphism as a mediator of the association between loneliness 

and problematic AI use. a = path from loneliness to anthropomorphism; b = path from anthropomorphism to 

problematic AI use; c = total effect; c′ = direct effect. 
 

 

To test the mediation hypothesis, a 

mediation analysis was conducted using 

maximum likelihood (ML) estimation and 

bootstrapping (5,000 resamples, 95% CI), 

while controlling for anxiety and depressive 

symptoms (PHQ-4). The total effect of 

loneliness on problematic AI chatbot use 

was significant (β = .254, SE = .124, z = 

2.051, p = .040). However, the direct effect, 

after accounting for the mediator, did not 

reach statistical significance (β = .190, SE 

= .134, z = 1.422, p = .155). 

 The path from loneliness to 

anthropomorphization was significant (β = 

.312, SE = .120, z = 2.599, p = .009), 

whereas the path from 

anthropomorphization to problematic AI 

use was not (β = .205, SE = .123, z = 1.671, 

p = .095). The indirect effect was not 

significant (β = .064, SE = .052, 95% CI 

[−.004, .207]), as the confidence interval 

included zero. This indicates that 

anthropomorphization did not serve as a 

significant mediator in the relationship 

between loneliness and problematic AI 

chatbot use. The model explained 13.1% of 

the variance in problematic AI use (R² = 

.131). 

 
Table 3. The Mediating Effect of Anthropomorphism on the Relationship between Loneliness and 

Problematic Use.  
  

SE Beta p LL UL 

a The effect of loneliness on anthropomorphism   0.120  0.312  .009  0.072  0.545  

b The effect of anthropomorphism on problematic use   0.123  0.205  .095  -

0.042,  

0.442  

c The effect of loneliness on problematic use  0.124  0.254  .040  -0.008  0.480  

c’ The direct effect of loneliness on problematic use  0.190    0.134  .155  -0.084  0.437  

ab Indirect effect of loneliness on problematic use through 

anthropomorphism  

0.052  0.064  
 

-0.004 0.207  
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 No significant associations were 

found between loneliness and either the 

number of days of AI chatbot use per week 

(r = .052, p = .601) or the average daily 

duration of interaction (r = .083, p = .406). 

Similarly, AI chatbot 

anthropomorphization was not significantly 

related to either the number of days of use 

per week (r = .111, p = .269) or the average 

daily duration of interaction (r = .058, p = 

.563). No significant association was 

observed between the number of days of AI 

chatbot use per week and the severity of 

problematic AI use (r = .116, p = .248). In 

contrast, a significant positive association 

emerged between average daily interaction 

time (in minutes) and the severity of 

problematic AI use (r = .252, p = .010). 

 

DISCUSSION 
 

The aim of the present study was to identify 

relationships between loneliness, AI 

anthropomorphization, and problematic AI 

chatbot use, with particular emphasis on the 

proposed role of anthropomorphization as a 

mediator. In addition, we exploratorily 

compared problematic use with quantitative 

indicators of usage time. 

 

Usage patterns 
 
School teachers face high job demands, 

including heavy workloads, accountability 

pressures, and ongoing reforms and 

organizational uncertainty. These demands 

are linked to lower well-being and job 

satisfaction (OECD, 2025). Hypothetically, 

for this reason, teachers may be especially 

likely to use AI tools for instrumental 

purposes such as increasing productivity, 

saving time, and reducing workload. In the 

examined group of teachers, instrumental 

motives were the most strongly endorsed, 

whereas escapist and relational motives 

were reported at very low levels. Thus, 

consistent with previous literature (Li & 

Zhang, 2024; Yankouskaya et al., 2025), 

the present study suggests that AI may 

function primarily as a work-related tool 

through instrumental applications. 

Moreover, the relatively low level of 

anthropomorphization (below 2 on a 1–5 

scale) and social motivation (1.2 on a 1–5 

scale) suggests that users who engage with 

AI chatbots mainly for professional 

purposes may be less influenced by the 

human-like characteristics of this 

technology. However, this interpretation 

should be made cautiously, as 

anthropomorphization was assessed using a 

self-report measure. 

Consequently, the characteristics of the 

sample—education professionals with 

relatively high educational attainment and 

predominantly instrumental, work-related 

use of AI—create a specific context for 

examining phenomena related to 

anthropomorphization and relational 

engagement with AI. 

 

Loneliness and Anthropomorphism 
 
The results confirmed that loneliness was 

positively associated with AI chatbot 

anthropomorphization. Participants 

reporting higher levels of loneliness were 

more likely to attribute human-like qualities 

to AI systems. Importantly, this relationship 

remained significant after controlling for 

anxiety and depressive symptoms, 

suggesting that the association between 

loneliness and anthropomorphization 

cannot be explained solely by general 

emotional distress. This finding is 

consistent with the framework proposed by 

Epley et al. (2008), which holds that 

loneliness increases the tendency to 

humanize non-human entities. 



 

However, the mediation analysis 

indicated that although loneliness was 

significantly associated with both 

anthropomorphization and problematic AI 

use, the indirect effect via 

anthropomorphization did not reach 

statistical significance. Likewise, the path 

from anthropomorphization to problematic 

use, after controlling for loneliness, 

anxiety, and depressive symptoms, did not 

reach significance. These findings suggest 

that loneliness and anthropomorphization 

are related constructs that may partly share 

common psychological foundations. Once 

both variables were considered 

simultaneously, their unique predictive 

contributions to problematic AI use were 

attenuated, indicating overlap in the 

variance they explain. 

Several interpretations of this pattern 

are possible. One is that both variables may 

partly reflect broader dispositional factors. 

For example, anxious attachment style has 

been linked both to loneliness (Borawski, 

Sojda, Rychlewska, & Wajs, 2022) and to 

the tendency to anthropomorphize non-

human objects (Norberg, Crone, Kwok, & 

Grisham, 2018). This highlights the 

importance of including personality-related 

variables in future research. An alternative 

explanation is that the relationship between 

loneliness, anthropomorphization, and 

problematic AI use may depend on users’ 

motives for engaging with AI. Unlike 

Huang et al. (2024), who included declared 

motives for AI use in their statistical 

analyses, the present study focused 

primarily on loneliness, while motives were 

assessed only to characterize the sample. It 

is possible that loneliness is linked to 

problematic use via anthropomorphization 

mainly when chatbots serve social or 

relational functions rather than 

predominantly instrumental ones, with 

users’ motives for AI use representing a 

potential moderating factor in this 

relationship. 

Such an interpretation is consistent 

with broader perspectives emphasizing that 

problematic or addictive behaviors may 

serve multiple psychological functions 

(Yankouskaya et al., 2025; Király et al., 

2023; Li & Zhang, 2025). In our relatively 

homogeneous sample of teachers, who 

reported primarily instrumental motives for 

using AI chatbots, problematic use may 

have been more strongly related to the tool-

like functions of this technology, such as 

supporting work tasks, reducing cognitive 

load, and facilitating everyday 

responsibilities, whereas relational aspects 

may have been less central. This does not 

exclude the relevance of emotion 

regulation, but suggests it may play a 

secondary role in this particular group. 

However, because motives were not 

examined as moderators in the present 

analyses, these interpretations should be 

treated with caution, and the current data do 

not allow firm conclusions regarding such 

conditional effects. 

 

Time of Use 
 

Furthermore, the findings indicate that the 

time spent using AI, as measured 

quantitatively, was less strongly related to 

anthropomorphization and loneliness than 

problematic use. Moreover, the association 

between usage time and problematic use 

itself was only small to moderate in 

magnitude. This is consistent with 

theoretical perspectives suggesting that the 

amount of time devoted to a given activity 

does not necessarily imply dysfunctional 

involvement (as shown, for example, in the 

context of video gaming; Billieux et al., 

2019). Problematic AI use may therefore be 

more qualitative than quantitative, and 

depend rather on the psychological 



 

meaning of the interaction than on its sheer 

frequency. Future research should assess 

multiple indicators of intensive AI use 

beyond simple time-based measures. 

 

Limitations 
 
Several limitations should be 

acknowledged. First, the study had a cross-

sectional and correlational design. 

Although the hypotheses were grounded in 

prior literature, the data do not allow causal 

conclusions to be drawn. Second, due to the 

screening nature of the survey, brief 

measures (PHQ-4, UCLA-3) and author-

developed scales and indexes 

(anthropomorphization, problematic use) 

were used. Although the latter were 

grounded in established frameworks—

mind perception theory and ICD-11 

behavioral addiction criteria—it cannot be 

ruled out that measurement limitations 

influenced the results. Nevertheless, the 

reported reliability estimates and factor 

analytic results (for PHQ-4, UCLA-3, and 

anthropomorphization) were satisfactory 

and support their usefulness. The 

problematic use scale showed limited 

reliability; however, it was conceptualized 

as a summed indicator of symptom severity 

rather than a homogeneous latent construct. 

Finally, the sample size (N = 102) was 

relatively modest. This may have limited 

the ability to detect small or moderate 

effects and may have reduced statistical 

power in the mediation analysis. 

 

CONCLUSIONS 
 

The present study contributes to 

understanding the psychological correlates 

of problematic AI chatbot use by 

highlighting the complex relationships 

among loneliness, anthropomorphization, 

and problematic use. The findings indicate 

that although loneliness and 

anthropomorphization were both related to 

problematic use, their effects were not fully 

independent. This challenges a simple 

mediation model and suggests the presence 

of broader shared processes underlying 

these associations.  

 The study extends the emerging 

literature on problematic AI use to an 

occupational sample of teachers, a group 

that often uses AI chatbots primarily for 

instrumental and work-related 

purposes. The study showed that the overall 

level of anthropomorphization in our 

sample was relatively low. At the same 

time, loneliness was positively associated 

with anthropomorphism, even in this 

sample, suggesting that relationships 

between problematic use, AI 

anthropomorphization, and feelings of 

loneliness can also be observed in this 

group. Relational factors still showed 

meaningful associations with problematic 

use, indicating an important direction for 

future research. 

Finally, the findings suggest that 

problematic AI chatbot use may depend 

more on the qualitative meaning and 

psychological functions of engagement 

than on usage frequency alone. This is 

consistent with the observed pattern in 

which time-based indicators showed 

weaker and less consistent associations than 

relational and psychological variables. 

  

IMPLICATIONS FOR RESEARCH 
AND APPLICATION 

 
Overall, these findings highlight the need 

for further research incorporating a broader 

range of psychological variables to better 

explain problematic engagement with AI 

systems. Future studies should examine 

potential moderators, e.g., motives for use, 

attachment style, and personality traits. 



 

They should also distinguish between 

productivity-oriented, companion-oriented, 

and therapeutic AI systems, as their 

psychological effects may differ 

substantially. 

The present findings further suggest 

that frequency or duration of AI use alone 

may be insufficient indicators of 

problematic engagement. Future research 

should therefore focus more strongly on the 

functional consequences of AI use. 

Likewise, policies promoting healthy AI 

use should consider qualitative indicators 

such as dependency, loss of control, and 

functional impairment. Institutions 

implementing AI tools may benefit from 

monitoring not only adoption rates, but also 

signs of overreliance and disruptions to 

work–life balance. 
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Appendix 1 
Anthropomorphism Scale - English translation of used scale 

 

Please indicate the extent to which you agree with the following statements (1 = strongly 

disagree, 5 = strongly agree). 

The AI chatbot I use sometimes gives the impression that it… 

…is capable of thinking independently (e.g., analyzing, drawing conclusions).  

…plans its responses or actions with a certain degree of purposefulness.  

…remembers earlier parts of the conversation or information about me.  

…has its own emotions or reacts in an emotional way.  

…possesses some degree of consciousness.  

…has its own personality or a characteristic way of being.  

 

 

Appendix 2 
Problematic Use Scale - English translation of used scale 

 

Please indicate the extent to which you agree with the following statements (1 = strongly 

disagree, 5 = strongly agree). 

- Using AI chatbots noticeably changes the balance between different areas of my life (e.g., 

study, relationships, rest).  

- I sometimes use an AI chatbot more often than I originally intended.  

- I sometimes continue using an AI chatbot even though I know it is not good for me (e.g., it 

takes time, distracts me, lowers my mood). 

 

 

 

Appendix 3. 
Polish Translation of UCLA-3 used in this study (original scale: Hughes et al., 2004) 

 

Proszę zaznaczyć, jak często w ostatnim czasie doświadczał(a) Pan(i) opisanych poniżej uczuć 

lub sytuacji (1– prawie nigdy, 2 – czasami, 3 – często). 

 

Jak często ma Pan(i) poczucie, że brakuje Panu(i) towarzystwa?   

 

Jak często czuje się Pan(i) pomijany/a?   

 

Jak często czuje się Pan(i) odizolowany/a od innych?   

 

 

 

 
 
 
 



 

 
 

Appendix 4 
AI Chatbot Use Motives Scale 

 

Please indicate the extent to which you agree with the following statements (1 = strongly 

disagree, 5 = strongly agree). 

I use AI chatbots… 

…to distract myself from stress, problems, or unpleasant thoughts.  

…when I feel lonely or need contact with someone.  

…to obtain information, learn, and develop my skills.  

…because I enjoy it, it helps me relax, and it provides entertainment. 

 


