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Abstract: The aim of the study is to investigate the association of alexithymia with Internet addiction
and autism spectrum disorders among adolescents and young adults. The links between alexithymia,
ASD and other mental disorders are still a largely unexplored topic in psychiatry. An intriguing
question is to what extent alexithymia can be a component of the clinical picture of ASD, and to what
extent it is an independent phenomenon often co-occurring with ASD. The study group consisted
of young Poles aged 11 to 35 (n = 229), including women (n = 167; 73%), men (n = 53; 23%) and
non-binary people (n = 9; 4%). The following questionnaires were used in the Polish validated version
as screening tools and shared online: AQ (Autism Quotient), TAS-20 (Toronto Alexithymia Scale), IAT
(Internet Addiction Test). Among the subjects, 15 people admitted that they had received an official
diagnosis of ASD, while 26 people showed a significantly increased severity of autistic traits on the
AQ questionnaire. People with ASD who also exhibit alexithymia features are certainly more prone
to problematic use of the Internet. In contrast, such a risk in people with ASD without alexithymia is
comparable to the general population.
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1. Introduction

The concept of “alexithymia” first appeared in the scientific literature in 1973 and
was introduced by the American psychiatrist P. Sifneos. The term was created from three
Greek words: negating prefix -a, meaning lack, lexis- meaning word, thymos- meaning
emotion [1]. The construct of alexithymia is now highly studied. Its role in psychopathology
and neurodevelopment is not yet clear, because it is a very transversal and complex process.
It cannot be classified as a specific disorder and is rather a complex and transversal phe-
nomenon to various psychopathological and neurodevelopmental conditions. Alexithymia
is not recognized as an independent nosological unit and therefore it does not appear in
the new ICD-11 or DSM-5 classification as a separate entity [2].

Alexithymia is a complex process that involves both metacognitive elements (monitor-
ing, characterization), as well as elements of narration and interpretation, as well as aspects
related to somatic and proprioceptive processes. Despite its unclear nosological status,
specific “diagnostic criteria” for it were developed in the literature, which include [3]:

(1) Difficulties in differentiating emotions and insufficient understanding that selected
somatic sensations can be a manifestation of emotional experiences;

(2) Difficulty verbalising emotions;
(3) Limited imagination and fantasy;
(4) Thoughts focused primarily on reality combined with a very limited or complete lack

of introspection.
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As an additional symptom, psychosomatic symptoms are also indicated, primarily in
the field of gastrointestinal disorders or chronic pain syndromes [4].

In the general population, the prevalence of alexithymia is estimated at about 10% [5],
however, in the psychiatric population this percentage is significantly higher.

Alexithymia is highly represented in some personality disorders and in some neu-
rodevelopmental conditions. Alexithymia itself is traditionally associated with episodes of
depression or autism spectrum disorder (ASD). In the population of children and adoles-
cents with ASD, its incidence may reach up to 50% [6,7].

Autism spectrum disorders are a heterogeneous group of disorders characterized by
a diverse course and clinical presentation. In the newly introduced ICD-11 classification,
diagnostic criteria include persistent deficits in initiating and maintaining social contacts
and interactions, as well as persistent, limited, repetitive and inflexible patterns of behavior,
interests and activities that are clearly unusual or excessive in relation to the age of the
person and the socio-cultural context.

The onset of the disorder is usually in the developmental period, predominantly
early childhood, but the characteristic symptoms may not fully manifest themselves until
later, when the social demands exceed limited possibilities [8]. Although these signs are
considered axial symptoms necessary for diagnosis, they are in fact broad categories that
include a wide range of different behavioral phenotypes. In addition to symptoms that
fall within the diagnostic criteria, a wide range of accompanying behaviors is observed
in people with ASD. These factors make the actual clinical presentation of ASD very
heterogeneous. Moreover, the comorbidity and strong variability of the symptomatology
depending on sex further complicates the already demanding diagnostic process.

Deficits in the theory of mind occurring in the course of ASD, leading to limitations
regarding social cognition, inability to decode non-verbal messages (e.g., gestures or facial ex-
pressions) and difficulties in reading metaphors [9], are sometimes associated in the literature
with co-occurring alexithymia rather than strictly sense with the clinical picture of ASD [10–12].
This is most likely due to the presence of alexithymia which complicates difficulties in the
form of theory of mind deficits in people with ASD, additionally affecting metacognitive
functions, behaviors and mechanisms of emotional and behavioral regulation.

Therefore, the question arises as to how the severity of alexithymia modifies the risk of
phenomena which, according to research, people with ASD are significantly more burdened
in comparison with the neurotypical population.

ASD and addiction both share features of extreme interests and rigid habits, which may
predispose people to the occurrence of addictions—especially behavioral addictions such
as addiction to the Internet, gaming or gambling [13]. Despite the majority of precedent
studies on ASD and addiction focusing on chemical dependence, the area of behavioral
addiction has not yet been thoroughly studied. Kervin R et al. (2021) in his literature review
points to a positive correlation between ASD and behavioral addiction. However, most
of these works also included other mental disorders. Thus, at this point, the nature of the
relationship between behavioral addiction and ASD remains unclear, both correlatively
and causally [14].

In today’s world, the Internet has become an inseparable tool in almost every aspect
of life, so it is not surprising that in some individuals it is increasingly associated with
behaviors that may bring to mind “harmful use” or even addiction to the Internet [15]. In
the paediatric population, this phenomenon is a growing problem. Data show that 11.9% of
young people exhibit characteristics of Internet addiction [16]. Most researchers describing
the criteria of Internet addiction in particular point to the lack of control over behavior,
maintaining behavior despite the visible damage it causes, a strong desire and sense of
compulsion to continue it alongside the loss of other types of interests and limitations of
other forms of leisure activities [17–19]. In Young’s studies internet addiction was described
as most similar to the nature of Pathological Gambling and on account of that resemblance
could be defined as an impulse-control disorder not involving an intoxicant [19]. Interest-
ingly, many studies have highlighted the co-occurrence of autism spectrum disorders and



Eur. J. Investig. Health Psychol. Educ. 2024, 14 671

excessive Internet use [20–22]. This raises the question of the nature of the relationship
between these individuals. On the one hand, addiction may be an expression of reduced
social competences and non-verbal communication, stereotypical interests or isolation, and
thus result from the axial symptoms of ASD. Hirota and Takahashi in their study showed
that features of ASD were found to be a predictor of Internet addiction, which may be asso-
ciated with difficulties in communication and social relationships [23]. In contrast, another
study concluded that people with ASD, due to their psychological and social problems,
appear to be more likely to experience problematic Internet use because they often spend a
lot of time alone and the Internet allows them to explore their interests [21]. On the other
hand, an intriguing hypothesis may suggest the use of the Internet as a kind of substitute
mechanism compensating for deficits caused by alexithymia. Mahapatra A. concluded in
her review paper that all previous studies have shown a significant positive relationship
between the severity of alexithymia and Internet addiction. However, the causal direction
of the relationship is not clear due to the interplay of many other factors [24].

The aim of this study was to investigate the link between alexithymia and Internet
addiction and autism spectrum disorder. It’s still a largely unexplored topic in psychiatry.
It is considered to what extent alexithymia may be a component of the clinical picture of
ASD, and to what extent some of the features and behaviors result independently from
concomitant alexithymia.

2. Materials and Methods

The survey was conducted in a questionnaire (Appendix A) form via social media (pri-
marily the facebook.com website). A link to the questionnaires was shared on forums from
November 2020 to February 2021 and the participants could voluntarily and anonymously
take part in the study.

2.1. Participants

The project involved 229 people with average age equaled 23.2 years (95%CI: 22.5–24.03;
SD: 5.8; min/max: 11/35), including 167 women (73% of the participants), 53 men (23% of
the participants) and 9 non-binary people (4% of the participants). Among the respondents,
15 people reported that they had been diagnosed with ASD, while 26 respondents showed a
significantly increased intensity of autistic traits in the AQ questionnaire. When summed up,
30 people showed at least one of the above characteristics—having a diagnosis or a significant
result in the AQ questionnaire (13% of the participants). These individuals formed a group
used in statistical analysis, referred to as “people with ASD features” which consisted of
20 women, 7 men and 3 non-binary people.

2.2. Methods

The following tools were used in the presented study:

1. Toronto Alexithymia Scale (TAS-20) [25]—A tool for measuring the severity of alex-
ithymia traits translated and validated for the Polish population by Ścigała D. et al.
(2020), in accordance with international guidelines [26]. It is a scale consisting of
twenty items, evaluated on a five-point Likert scale, in which 1 means “strongly
disagree” and 5 means “strongly agree”. In total, you can get from 20 to 100 points. It
is possible to get from 20 to 100 points. The TAS-20 scale measures 3 dimensions of
alexithymia: difficulty in identifying emotions (DIF), difficulty in verbalizing emo-
tions (DDF) and tendency to operational thinking style (EOT). The interpretation of
individual results is as follows: a score equal to or less than 51 indicates the absence
of alexithymia (130 people), 52–60 very likely alexithymia (45 people), while results
equal to or greater than 61 indicate alexithymia (54 people).

2. Young’s Internet Addiction Test (IAT)—A tool used to assess the degree of Internet
addiction [27]. The study used the Polish version of the IAT, validated by Hawi N. et al.
(2015) [28]. It is a self-report scale of twenty points, which were assessed on a five-
point Likert scale from 1 (rarely) to 5 (always). By answering individual questions, it is
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possible to get a total of 20 to 100 points. Based on the above test, the following groups
of Internet users can be distinguished: below 30 indicates the absence of Internet
addiction (49 people), the total results in the range of 31–49 indicate mild addiction
(125 people), 50–79 moderate addiction (54 people), while 80–100 indicates severe
addiction (1 person).

3. Autism spectrum quotient (AQ)—A tool used to measure the severity and profile of
features of autism spectrum disorders. The Polish version of the AQ scale was trans-
lated by Pisula et al. (2013) [29]. The AQ test consists of 50 statements assessing five
different areas: social skills, change of attention, attention to detail, communication,
imagination. Participants marked their answers on a four-point Likert scale, with
1 meaning “strongly disagree” and 4 “strongly agree”. The respondent was awarded
1 point for each answer suggesting an autistic trait (poor social skills, poor communi-
cation skills, attentiveness, exceptional attention to detail, poor imagination) [30]. A
score greater than or equal to 30 points meant an increased intensity of ASD features
(26 people) [31].

4. In addition, the respondents completed a short demographic questionnaire including
questions about age, place of residence, major, field and year of study and type of
activity on the Internet. In the question about online activity, the participants had a
choice of social media, games, movies/series/livestreams, content creation, exploring
interests, learning and other activities.

3. Statistical Analysis and Results

The statistical analysis was carried out using the Statistica 13 software. The significance
level was
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Results

Gender differences in ASD severity, alexithymic traits and Internet addiction were assessed
(measured in the AQ, TAS-20 and IAT questionnaires, respectively). The Kruskall–Wallis
ANOVA tests were used for this purpose. For variables related to ASD and Internet addiction,
the result was statistically insignificant (p > 0.05). However, it turned out to be statistically
significant for the variable presenting alexithymic features—the average score in the TAS-20
questionnaire was 45.79 in men, 51.08 in women and 62.33 in non-binary subjects.

The intensity of alexithymic features (assessed using the TAS-20 questionnaire) be-
tween groups of people with and without ASD features was compared—for this purpose,
the U-Mann Whitney test was performed. The result obtained was statistically significant
(p < 0.05), it is presented in Figure 1.

The Spearman correlation coefficient between quantitative variables was also cal-
culated: the TAS-20 questionnaire score and the AQ questionnaire result. A moderate
correlation was obtained (r = 0.45; p < 0.05). The result is shown in Figure 2.

Next, the differences in the distribution of the quantitative variable, which was the
level of Internet addiction (assessed in the IAT questionnaire), were analyzed between
the groups distinguished by the TAS-20 questionnaire (the group with alexithymia, with
probable alexithymia and without alexithymia were evaluated). For this purpose, the
Kruskall–Wallis ANOVA test was performed. The result turned out to be statistically
significant (p < 0.05), it is presented in Figure 3.
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The U-Mann Whitney test assessed the difference in the level of Internet addiction
(assessed in the IAT questionnaire) between groups of people with and without ASD. The
result obtained was statistically insignificant (p > 0.05), it is presented in Figure 5.
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The correlation of the following quantitative variables was then assessed: the level of
Internet addiction (assessed in the IAT questionnaire) and the level of autistic characteristics
(assessed in the AQ questionnaire), for this purpose the Spearman correlation coefficient was
calculated, obtaining a weak correlation (r = 0.27; p < 0.05). The result is presented in Figure 6.
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Using multiple regression, the relationship between independent variables (gender, age,
place of residence, education, field of study, way of spending time on the Internet, and
the level of alexithymia and ASD assessed in the TAS-20 and AQ questionnaires) and the
dependent variable—Internet addiction (level assessed by the IAT questionnaire) was assessed.
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A statistically significant result was obtained for age (a negative correlation with the level of
Internet addiction was visible) and for the level of alexithymia (a positive correlation with the
level of Internet addiction was visible). The results are presented in Table 1.

Table 1. Multiple regression relative to the IAT (level of Internet addiction) variable.

N = 229 b * Std. Error from b * b t (220) t (220) p
Absolute term 39.562 6.785 5.831 0.000

Gender −0.060 0.065 −1.442 1.570 −0.918 0.359
Age −0.038 0.062 −0.564 0.210 −2.680 0.008

Place of residence −0.038 0.062 −0.434 0.703 −0.618 0.537
Education −0.100 0.061 −0.014 0.009 −1.629 0.105

Field of study 0.042 0.066 0.001 0.002 0.644 0.520
Way of spending

time on the internet −0.115 0.062 −0.782 0.421 −1.860 0.064

Level of alexithymia 0.338 0.071 0.320 0.069 4.762 0.000
Level of ASD 0.090 0.069 0.147 0.112 1.310 0.191

Odds ratios for the corresponding dichotomous variables were also calculated. The
results were as follows:

- The presence of ASD features increased the risk of Internet addiction (min. 31 points
of the IAT questionnaire) 0.88 times (CI: 0.35–2.19; p > 0.05), this result was statisti-
cally insignificant;

- The presence of ASD features increased the risk of alexithymia features (at least
52 points in the TAS-20 questionnaire) 4.36 times (CI: 1.85–10.28; p < 0.05), this result
was statistically significant;

- The presence of alexithymia features (min. 52 points in the TAS-20 questionnaire)
increased the risk of Internet addiction (min. 31 points in the IAT questionnaire)
2.74 times (95%CI: 1.34–5.58); p < 0.05), this result was statistically significant.

There was also mediational analysis done. In the first step, a regression analysis
was performed between IAT and TAS variables—this model turned out to be suitable to
the data (F (1, 239) = 54.13; p < 0.001) and explains 18% of the variance and confirms a
positive relationship between the independent variable and the dependent (Beta = 0.42;
p < 0.001). Moreover, the regression analysis between IAT and AQ variables indicates that
there is a relationship between the independent variable and the mediator (Beta = 0.30;
p < 0.001). This model is also suitable to the data (F (1, 239) = 13.04; p < 0.01)—however,
the relationship is very weak, and the model explains only 4% of the variance. In the last
step, a model was created that took into account both the role of the mediator and the
independent variable, which also fits the data appropriately (F (2, 238) = 26.96; p < 0.001). It
turned out that the role of the independent variable remained at the same level (Beta = 0.42;
p < 0.001), and the mediator was statistically insignificant (Beta = 0.001; p > 0.05)—which
means that it does not play a role in explaining the dependent variable. Mediation model is
presented in Figure 7.
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4. Discussion

Among the respondents to this survey, 30 people (13%) showed signs of ASD. This
result differs significantly from the global ASD incidence of about 1% [32]. The apparent
overrepresentation of people with autism spectrum disorders may have been due to the
posting of questionnaires on social media. The forms were shared inter alia on social media
profiles and in groups devoted to this disorder. It is possible that people who decided to
take part in the study were interested in the above issues or may have suspected or already
have been diagnosed with mental disorders. The increased use of the Internet among the
population of people with ASD [21] may also partially explain this phenomenon.

In the gender distribution, a large overrepresentation of women was observed (73%)
and among them ASD features were more common (66%), although this difference turned
out to be statistically insignificant. This result may come as a surprise, as according to
the literature males are four times more likely to be diagnosed than females [33], which is
usually explained by the diagnostic difficulties linked to the different ASD presentation
in females as well as inadequacy of the diagnostic tools that were designed based on the
male-specific clinical presentation [34]. Furthermore, in females a phenomenon of masking
symptoms of ASD due to the social training is frequently observed [35].

The overrepresentation of females in the presented study may be due to the fact that
women are more likely than men to complete online surveys [36,37], while those specifically
from the neuroatypical group are more likely to use or even abuse the Internet.

The lower intensity of alexithymic traits observed in our study in males also conflicts
with studies suggesting a higher incidence of alexithymia in men [38], but the reason for this
result can also be partly sought in the specificity of the group recruited via social media. On
the other hand, it should be noted that alexithymia itself is usually associated with limited
insight into one’s own problems—basically, according to literature sources, this is one of the
proposed criteria symptoms of alexithymia. People with a higher severity of these types of
features usually do not feel direct discomfort resulting from, for example, the emotions they
experience, but rather feel it through numerous, often very intensified somatic ailments.
Therefore, men as a group that would present elevated levels of alexithymia in the general
population would also be the population with a reduced capacity for introspection and
reporting. Therefore, the results obtained may be subject to an otherwise inevitable error
leading to apparently lower levels of alexithymia in the male population.

The essence of our study was to evaluate alexithymia as a risk factor for Internet
addiction in adolescents and young adults with autism spectrum disorder. Outcomes of
the TAS-20 questionnaire used in our research showed that as many as 24% of respondents
present significant features of alexithymia, while in the literature its prevalence is estimated
at about 10% of the general population [5].

The results of the study show a higher incidence of alexithymic features in people with
autistic features. The ASD population reported significantly higher total alexithymia scores
than neurotypical subjects (they scored significantly higher on the TAS-20 subscales). This
corresponds with the conclusions presented in previous works [39]. Drawing attention to
the uncertain nosological status of alexithymia, which is described in the literature as a
personality trait or a set of symptoms, or even a disorder, the question of the relationship
between it and ASD is intriguing. Symptoms characteristic of alexithymia [3], such as
poor insight into emotions, difficulties with verbalizing them, primarily on the basis of
non-verbal communication disorders, limited imagination and the ability to fantasize are
also traditionally associated with the clinical picture of ASD. For this reason, an intriguing
topic of consideration is the question of whether alexithymia is an element of the clinical
picture of ASD resulting directly from its axial symptoms, or rather it is a co-occurring
phenomenon independent of the clinical presentation of autistic features. Why is this
issue important? Well, hypothetically, if we assume that alexithymia is an independent
phenomenon, co-occurring with ASD in a significant percentage of patients, the question
arises as to what extent it modifies the course and clinical picture, as well as susceptibility,
for example, to certain forms of treatment proposed in scientific studies. An example of
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this is the use of intranasal supply of oxytocin. This treatment is currently being intensively
studied in the ASD population for alleviating the symptoms of social cognitive impairment.
Interestingly, the results obtained, although optimistic, are often contradictory, and the
evidence for its effectiveness is currently assessed as weak [40]. However, taking into
account the effectiveness of this method also in the neurotypical population of people with
social difficulties, as well as the significant impact of alexithymia on its effects [41], it seems
important to ask to what extent the results of studies on the supply of oxytocin in patients
with ASD are not distorted by the co-occurrence of alexithymia. The alternative hypothesis,
i.e., alexithymia as an element of the clinical picture of ASD, raises again the question
of the risk of underdiagnosed ASD in apparently neurotypical individuals with elevated
alexithymic features. Of course, these considerations are beyond the scope of interest of the
presented study and require in-depth research to obtain an answer to these questions.

The above statistical analysis also showed that the risk of Internet addiction in the
group of people with high levels of alexithymia is significantly increased. However, in
the group of people with ASD, this risk was not significantly higher compared to the
neurotypical population. Interestingly, conclusions drawn in another study showed a
higher prevalence of excessive internet use among participants with ASD (at the level of
10.8%). It should be noted, however, that in their analysis they did not take into account
the aspect of alexithymia [42]. Many studies to date have shown a significant positive
correlation between the presence of alexithymia and the severity of Internet addiction.
However, the causal direction of the relationship is not clear due to the interplay of many
other factors [24]. Our analysis confirms the positive correlation of these phenomena. In our
study, the assessment of ASD and alexithymia as risk factors for Internet addiction showed
that people with detected alexithymia were more likely to present symptoms of Internet
addiction. In contrast, in people with ASD, this risk is comparable to neurotypical people,
and the poor correlation of these phenomena is most likely due to the high incidence of
alexithymia in these persons. Given that alexithymia is a condition in which the patient is
“blind” to their emotional states and signals from inside the body and tends to confuse them,
these people will hypothetically have impaired decision-making processes and a limited
ability to defer reward. These mechanisms are based on the balance between the emotional-
visceral component and the rational component. However, in order to effectively modulate
the activity of the emotional-visceral component, it is necessary to be able to perceive and
interpret its signals. High levels of alexithymia hypothetically prevent this by significantly
distorting the decision-making processes associated with deferring gratification [43]. For
this reason, alexithymic people may have a tendency to seek quick and easy sources of
gratification, such as using the Internet, and may also be more predisposed to addiction.
This hypothesis seems to be consistent with the results obtained and provides an interesting
point of view on this issue. The relationship between alexithymia, the ability to postpone
gratification and addiction seems to be an interesting topic and the direction in which
further research in this field may go.

Another variable in the population that correlated with internet addiction in our
analysis was age. This was an inversely proportional relationship, with young people
showing a greater propensity for problematic use of the Internet (96% of people under
18 years of age presented a minimum mild addiction in the IAT questionnaire). Studies
indicate Internet addiction as a condition to which young people are extremely susceptible.
It can also be associated with other mental health difficulties, such as depression, anxiety
disorders or sleep problems [44].

Although the presented results seem reliable, it should be remembered that the pre-
sented study has some limitations. They primarily include the form of data acquisition,
i.e., self-assessment questionnaire disseminated through the social media. These types of
research are burdened with the risk of underestimated results resulting from difficulties in
negative assessment of one’s own behavior. Secondly, clinical diagnosis cannot be made on
the basis of the results obtained in the questionnaire study. Presented results are only esti-
mations of the severity of the characteristics of a given disorder in the studied population.
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Moreover, in the context of both autistic and alexithymia traits, it should be remembered
that these traits are likely to be associated with limited insight into one’s own difficulties.
For this reason, the methodology of the survey, based on self-report questionnaires, may
be burdened with error in the form of underestimating the results obtained. However,
this type of error in the context of the fundamental question of the relationship between
Internet addiction and alexithymia is likely to reduce the statistical significance of the
results rather than the risk of misassuming the alternative hypothesis (about the existence
of a relationship). The last issue is the age of the respondents included in the presented
survey. It should be taken into account that age may hypothetically have a significant
impact on internet usage habits in the general population. Therefore, it is important to take
this into account when interpreting the presented results. However, on the other hand, it
should be remembered that the specificity of the studied population—people who actively
use social media and spend their free time there—means that regardless of the age group,
it is a selected population and more homogeneous in terms of habits related to the use of
the Internet than the general population. Therefore, the age effect should be significantly
smaller than expected for the general population.

5. Conclusions

Based on the above analysis, it can be concluded that alexithymia significantly modifies
the risk of Internet addiction. People with ASD who also show alexithymia features are
definitely more exposed to problematic use of the Internet. In contrast, such a risk in
people with ASD without alexithymia is comparable to the general population. It is worth
considering this issue, especially in clinical practice. Studying alexithymic features in
people with ASD, rather than the diagnosis itself, could help identify people who are
particularly vulnerable to Internet addiction.

In the context of understanding the presented results, as well as future directions of
research on this issue, the topic of the ability of people with alexithymia to introspect and
report their own difficulties seems to be very interesting. This is an issue that requires
methodologically thoughtful research, including, for example, third-party reporting. Hypo-
thetically, there is a risk that the actual level of alexithymia could be non-linearly correlated
with the results of self-report TAS-20 tests. Up to a certain point, the relationship could
be linear, and above that, it could be a negative correlation. This would have a significant
negative impact on the results of existing research, significantly limiting the ability to
reliably interpret the results obtained.

Another issue is the relationship between the reward system, decision-making pro-
cesses and alexithymia. Explaining the observed relationship between Internet addiction
and alexithymia with the hypothesis that this condition interferes with the ability to post-
pone decisions, it seems interesting to conduct further research, firstly, on the nature of this
relationship and, secondly, on the general risk of addiction in this context.
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Appendix A

Self-report demographic questionnaire went as following:
1. Select your gender.
1.1. Male
1.2. Female
1.3. Other (Enter your response)
2. Enter age (in years).
3. Select your place of residence:
4.1. Countryside
4.2. City (less than 100,000 residents)
4.3. City (100,000–300,000 residents)
4.4. City (more than 300,000 residents)
5. Select your level of education.
5.1. In primary school
5.2. In high school/technical school
5.3. During studies
5.4. Primary education
5.5. Secondary education.
5.6. Higher education
6. Select your field of study (unless not applicable).
6.1. Humanities
6.2. Engineering and technology
6.3 Medical and health sciences
6.4. Agriculture sciences
6.5. Social sciences
6.6. Natural sciences
6.7. Theology
6.8. The arts
7. Enter your major (unless not applicable).
8. Select your year of study (unless not applicable).
8.1. 1st
8.2. 2nd
8.3. 3rd
8.4. 4th
8.5. 5th
8.6. 6th
8.7. During studies.
9. Select online activity the most often chosen by you.
9.1. Social media
9.2. Games
9.3. Movies/series/livestreams
9.4. Content creation
9.5. Exploring interest
9.6. Learning
9.7. Other activities.
Following polish versions of questionnaires were used:
I. Toronto Alexithymia Scale (TAS-20)—questionnaire of 20 points assessed on a scale

from 1 to 5
(1) Strongly Disagree
(2) Disagree
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(3) Neither Agree nor Disagree
(4) Agree
(5) Strongly Agree
1. I am often confused about what emotion I am feeling.
2. It is difficult for me to find the right words for my feelings.
3. I have physical sensations that even doctors don’t understand.
4. I am able to describe my feelings easily.
5. I prefer to analyze problems rather than just describe them.
6. When I am upset, I don’t know if I am sad, frightened, or angry.
7. I am often puzzled by sensations in my body.
8. I prefer to just let things happen rather than to understand why they turned out

that way.
9. I have feelings that I can’t quite identify.
10. Being in touch with emotions is essential.
11. I find it hard to describe how I feel about people.
12. People tell me to describe my feelings more.
13. I don’t know what’s going on inside me.
14. I often don’t know why I am angry.
15. I prefer talking to people about their daily activities rather than their feelings.
16. I prefer to watch “light” entertainment shows rather than psychological dramas.
17. It is difficult for me to reveal my innermost feelings, even to close friends.
18. I can feel close to someone, even in moments of silence.
19. I find examination of my feelings useful in solving personal problems.
20. I look for hidden meanings in movies or plays.
II. Young’s Internet Addiction Test (IAT)—a questionnaire of 20 points assessed on a

scale from 1 to 5:
(1) Rarely
(2) Occasionally
(3) Frequently
(4) Often
(5) Always
1. How often do you find that you stay online longer than you intended?
2. How often do you neglect household chores to spend more time online?
3. How often do you prefer the excitement of the Internet to intimacy with your partner?
4. How often do you form new relationships with fellow online users?
5. How often do others in your life complain to you about the amount of time you

spend online?
6. How often do your grades or school work suffer because of the amount of time you

spend online?
7. How often do you check your email before something else that you need to do?
8. How often does your job performance or productivity suffer because of the Internet?
9. How often do you become defensive or secretive when anyone asks you what you

do online?
10. How often do you block out disturbing thoughts about your life with soothing

thoughts of the Internet?
11. How often do you find yourself anticipating when you will go online again?
12. How often do you fear that life without the Internet would be boring, empty,

and joyless?
13. How often do you snap, yell, or act annoyed if someone bothers you while you

are online?
14. How often do you lose sleep due to being online?
15. How often do you feel preoccupied with the Internet when off-line, or fantasize

about being online?
16. How often do you find yourself saying “just a few more minutes” when online?
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17. How often do you try to cut down the amount of time you spend online and fail?
18. How often do you try to hide how long you’ve been online?
19. How often do you choose to spend more time online over going out with others?
20. How often do you feel depressed, moody, or nervous when you are off-line, which

goes away once you are back online?
III. Autism spectrum quotient (AQ)—a questionnaire of 50 points assessed on a scale

from 1 to 4:
(1) Strongly Disagree
(2) Slightly Disagree
(3) Slightly Agree
(4) Strongly Agree
1. I prefer to do things with others rather than on my own.
2. I prefer to do things the same way over and over again.
3. If I try to imagine something, I find it very easy to create a picture in my mind.
4. I frequently get so strongly absorbed in one thing that I lose sight of other things.
5. I often notice small sounds when others do not.
6. I usually notice car number plates or similar strings of information.
7. Other people frequently tell me that what I’ve said is impolite, even though I think

it is polite.
8. When I’m reading a story, I can easily imagine what the characters might look like.
9. I am fascinated by dates.
10. In a social group, I can easily keep track of several different people’s conversations.
11. I find social situations easy.
12. I tend to notice details that others do not.
13. I would rather go to a library than to a party.
14. I find making up stories easy.
15. I find myself drawn more strongly to people than to things.
16. I tend to have very strong interests, which I get upset about if I can’t pursue.
17. I enjoy social chitchat.
18. When I talk, it isn’t always easy for others to get a word in edgewise.
19. I am fascinated by numbers.
20. When I’m reading a story, I find it difficult to work out the characters’ intentions.
21. I don’t particularly enjoy reading fiction.
22. I find it hard to make new friends.
23. I notice patterns in things all the time.
24. I would rather go to the theater than to a museum.
25. It does not upset me if my daily routine is disturbed.
26. I frequently find that I don’t know how to keep a conversation going.
27. I find it easy to “read between the lines” when someone is talking to me.
28. I usually concentrate more on the whole picture, rather than on the small details.
29. I am not very good at remembering phone numbers.
30. I don’t usually notice small changes in a situation or a person’s appearance.
31. I know how to tell if someone listening to me is getting bored.
32. I find it easy to do more than one thing at once.
33. When I talk on the phone, I’m not sure when it’s my turn to speak.
34. I enjoy doing things spontaneously.
35. I am often the last to understand the point of a joke.
36. I find it easy to work out what someone is thinking or feeling just by looking at

their face.
37. If there is an interruption, I can switch back to what I was doing very quickly.
38. I am good at social chitchat.
39. People often tell me that I keep going on and on about the same thing.
40. When I was young, I used to enjoy playing games involving pretending with

other children.



Eur. J. Investig. Health Psychol. Educ. 2024, 14 683

41. I like to collect information about categories of things (e.g., types of cars, birds,
trains, plants).

42. I find it difficult to imagine what it would be like to be someone else.
43. I like to carefully plan any activities I participate in.
44. I enjoy social occasions.
45. I find it difficult to work out people’s intentions.
46. New situations make me anxious.
47. I enjoy meeting new people.
48. I am a good diplomat.
49. I am not very good at remembering people’s date of birth.
50. I find it very easy to play games with children that involve pretending.
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