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Abstract

Artificial Intelligence (Al) has quickly become a part of daily life, changing how people think, remember, and make decisions.
The present study examines whether use of Al and PIU impact memory function and mental health among young adults in
Kohima and Dimapur, Nagaland. Data were obtained from 306 college-going students through convenience sampling. A
structured Google Form comprising standardized scales was used to collect data: the General Al Attitude and Usage Scale
(GAAIS), Problematic Internet Use Questionnaire (PIUQ-18), the Mental Health Inventory-5 (MHI-5), the Prospective and
Retrospective Memory Questionnaire (PRMQ). The study's findings aim to shed light on how increased reliance on Al and
internet use affects cognitive functioning and mental health. The study found that Al use and PIU significantly predicted both
cognitive function and mental health. This study adds to the growing body of literature on the psychological repercussions of
emerging technologies, emphasizing the importance of promoting balanced, mindful engagement with Al and PIU.
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Introduction

Artificial intelligence (Al) has quickly become an essential aspect of daily life, influencing how people learn, work,
communicate, and make decisions. From recommendation systems and virtual assistants to educational platforms
and mental health applications, Al-powered technologies are increasingly mediating human interactions with
information and the environment. As a result, people's attitudes towards artificial intelligence —both positive and
negative have a significant impact on how these technologies are embraced, trusted, and used. According to
surveys, people's opinions of Al are largely positive, especially when they believe it is helpful and advantageous.
Positive attitudes toward new technologies, particularly Al-based systems, are strongly influenced by perceived
utility and perceived ease of use, as shown in the Technology Acceptance Model (TAM) (1). In the Unified Theory
of Acceptance and Use of Technology (UTAUT), discovered that favorable attitudes and behavioral intentions
toward sophisticated technology are highly predicted by performance expectancy (2). Research shows that when
Al tools improve learning outcomes and classroom efficiency, students' perceptions of them are positive. For
instance, students thought Al technologies helped them with their academic work, increasing their understanding
and productivity (3). Al applications in medical diagnostics increased precision and effectiveness, which boosted
healthcare personnel's positive opinions (4). Furthermore, studies have noted that Al is frequently framed in public
discourse as revolutionary and transformative, especially in fields like automation, data analysis, and smart
technology (5). Attitudes are generally favorable when Al is linked to convenience and a higher standard of living.
Notwithstanding these advantages, research also raises important issues. According to a comprehensive study
conducted on individuals, who are concerned about economic inequality and job displacement, even though they
acknowledge the benefits of Al (6).

Negative perceptions also revolve around issues of trust and ethics. People frequently mistrust algorithmic
decision-making, especially when there is little openness, according to (7). Research on surveillance capitalism
demonstrates how concerns about privacy invasion and exploitation of personal data are heightened by Al-driven
data collection methods. These worries fuel resistance and skepticism about Al technologies (8).

Through cognitive offloading, frequent use of artificial intelligence (Al) tools can affect memory in both the short-
and long-term. When people rely too much on Al systems to store and retrieve information, their ability to recall
prior events (retrospective memory) may deteriorate. The "Google effect"—the idea that knowledge would be
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accessible online—makes people less likely to recall it (9). Storing information‘exterriélly reduces the need for deep
encoding, which may, in turn, affect long-term memory (10). Prospective memory, or remembering-to-carry-out—
future goals, may also be impacted by frequent reliance on Al reminders. While techh‘olpgy aids lower cognitive
load, it may impair engagement in internal memory methods (11). Although Al reminders can help with task
completion, overreliance can undermine self-initiated monitoring mechanisms necessary for prospective memory
functioning (12). Overall, evidence indicates that while Al improves performance and convenience, overreliance
may diminish active memory involvement. Artificial intelligence solutions such as search engines, digital reminders,
and automated decision aids can reduce the cognitive burden of remembering information, potentially improving
productivity and effectiveness. Given the prevalence of Al in modern life, it is critical to investigate attitudes about
Al and their association with cognitive processes such as memory, as well as broader mental health effects. A 2025
study on Al-related techno stress discovered that people who are stressed out about rapid Al adoption, regular
system changes, and the pressure to adapt to Al technologies have greater levels of anxiety and depression
symptoms. The findings imply that cognitive overload, ambiguity, and a lack of control associated with Al use can
negatively impact mood and overall mental well-being (13). Understanding these interactions can provide
important insights into how Al technologies can be built and used to promote cognitive health and psychological
well-being while minimizing potential negative consequences.

Problematic Internet Use

PIU has become a major public health problem because of the negative effects it can have on psychological well-
being, cognitive performance, and daily living. PIU were more likely to experience psychosomatic symptoms, a lack
of physical energy, physiological dysfunction, weakened immunity, emotional symptoms, behavioural symptoms,
and social adaptation issues (14). Individuals with problematic internet use have limited control over their internet
use, which disrupts academic, occupational, and social functioning (15). Maladaptive internet use is connected
with psychosocial issues, particularly among persons who utilise online connections to moderate unpleasant
emotion (16). A meta-analysis revealed that PIU is consistently associated with poorer mental health and lower
subjective well-being across diverse populations (17). Also, PIU is connected with greater levels of depression,
anxiety, stress, loneliness, and social isolation (18). Neuroimaging research also suggests that problematic internet
use is linked to structural and functional brain changes. Individuals with internet addiction displayed aberrant
functional connectivity in the cognitive control, default mode, and visual attention networks (19).

PIU had lower cognitive control and decision-making ability than healthy controls (20). Individuals with internet
addiction also showed lower grey matter density in brain areas crucial for attention, executive functioning, and
emotional regulation (21). Also, deficits in executive functions, including inhibitory control, working memory, and
cognitive flexibility, play a central role in the development and maintenance of problematic internet use (22).
Understanding the impact of Al use and PIU, the present study was carried out to explore the effect of attitudes
toward Al and PIU on cognitive function and mental health among young adults.

Methodology
The purpose of the present study was to examine the use of Artificial Intelligence and Problematic Internet Use
and their impact on memory and mental health among young Naga adults.

Objective

e To assess gender differences in attitudes towards Al, cognitive function, and mental health.

e To examine the effect of Al use on cognitive function and mental health.

e To asses gender difference in PIU and examine whether PIU predicts cognitive function and mental health.

Research Design
The current study used a descriptive, quantitative research approach to investigate the use of artificial intelligence
and its effects on memory function and mental health among young Naga adults. The study employed a non-

probability convenience sampling technique.

Sampling
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The study was conducted on 306 college-going students from Kohima and Dim»ébUr'districts of Nagaland. The
participants were selected from various colleges across the two districts using an aippr_ppriate sampling technique.

The sample consisted of young Naga adults aged 18 to 25.

Procedure

Standardized self-report questionnaires were used to collect data, which were administered using a survey (Google
Forms). Prior authorization was obtained from the relevant institutional authorities before data collection began.
Following approval, the Google Form containing the standardized questions was mailed to the approved faculty
members. Faculty members then sent the survey link to the students via email. Before completing the
guestionnaire, participants were informed about the study's purpose and provided informed consent. Participation
was completely voluntary, and the responses were kept strictly confidential.

Measures

General Artificial Intelligence Attitudes Scale (GAAIS). Participants' attitudes towards artificial intelligence were
evaluated using the General Artificial Intelligence Attitudes Scale (GAAIS), developed by Schepman and Rodway
(14,15). The scale measures positive and negative attitudes towards Al. A 5-point Likert scale, ranging from
strongly disagree (1) to strongly agree (5), measures 12 items of the positive attitude and a reverse scoring for the
negative attitude, measuring 8 items. Stronger favorable or negative views towards Al were indicated by higher
subscale scores, calculated independently. The GAAIS Cronbach's alpha ranged from 0.85 to 0.93.

Problematic Internet Use Questionnaire-18 (PIUQ-18). Demetrovics et al. (2008) developed the Problematic
Internet Use Questionnaire-18 (PIUQ-18), an 18-item self-report measure for assessing problematic internet use
among adults. It has three dimensions: obsession, neglect, and control disorder. Items are scored on a 5-point
Likert scale, from 1 (never) to 5 (always), with higher ratings suggesting more problematic internet use. The PIUQ-
18 scale demonstrated good internal consistency, with a Cronbach's alpha of .87(23).

Prospective and Retrospective Memory Questionnaire (PRMQ). Everyday Cognitive functioning (memory) was
evaluated using the Prospective and Retrospective Memory Questionnaire (PRMQ), developed by Smith et al.
(2000) (16). Eight of the sixteen items on the scale measure prospective memory, and eight items measure
retrospective memory. A 5-point Likert scale, from never (1) to very often (5), is used to record responses. Higher
scores indicate a higher frequency of memory lapses. Cronbach's alpha scores for the PRMQ range from 0.79 to
0.88, indicating strong reliability.

Mental Health Inventory-5 (MHI-5). To evaluate mental health, a scale developed by developed by Berwick et al.
(1991) was used. The five items on the scale measure positive affect, depression, anxiety, and behaviour
/emotional control. It is a 5-point Likert scale. Higher scores indicate better mental health. MHI-5 demonstrated
strong internal consistency, with reliability coefficients ranging from 0.80 to 0.85.

Results

Table 1: Gender difference on their attitude toward use of Al (positive and negative attitude)

Variables Gender N Mean SD t df p
Positive attitude Male 127 37.00 2.987 914 303.971 .361
towards Al

Female 179 36.63 4.173
Negative attitude Male 127 23.401 3.089 -1.414 292.813 .158
toward Al

Female 179 23.944 3.589

Welch t-tests (equal variance not assumed) were used to compare male and female attitudes toward artificial
intelligence. The results, as shown in Table 1, indicate that males (M = 37.00, SD = 2.99) reported higher on
positive attitude towards Al than females (M = 36.63, SD = 4.17). However, the difference was not statistically
significant, t(303.97) = 0.91, p = .361.
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Negative attitudes towards Al: male (M = 23.40, SD = 3.09) and female (M = 2§';94,_ SD =3:59) means did not differ t
(292.81) = -1.41, p = .158). Overall, the results show that gender has no significant influence on either positive-or———"

negative attitudes toward Al in the current sample.

Table 2: Gender difference on Problematic Internet Use

N

Variable Gender N Mean SD df P
PIU Male 127 39.5827 6.0191 .632 267.864 .528
Female 179 39.1453 5.8905
Table 3: Gender difference on the Cognitive Function
Variables Gender N Mean SD t df p
Prospective memory Male 127 26.566 3.9068 .349 262.811 .728
Female 179 26.413 3.7125
Retrospective Male 127 29.007 3.5152 2.739 291.973 .007
memory
Female 179 27.787 4.0543

Table 2 presents the results on gender differences in Problematic Internet Use (PIU). The findings indicate that
there was no significant gender difference in PIU between male (M = 39.58, SD = 6.01) and female (M = 39.15,SD =
5.89), 1 (262.81) = .632, p = .528 participants. Welch's t-test was used to investigate gender differences in cognitive
function, specifically prospective and retrospective memory. The findings as shown in (Table 3) revealed no
significant gender difference in prospective memory between males (M = 26.57, SD = 3.91) and females (M =
26.41, SD = 3.71), t(262.81) =

0.35, p =.728.

Whereas, there was a significant gender difference in retrospective memory between males (M =29.01, SD = 3.52)
and females (M = 27.79, SD = 4.05), t(291.97) = 2.74, p = .007 (Table 3). The result indicates that gender differences
were significant, with males demonstrating better retrospective memory performance than females. Examining
gender differences in mental health, the results as shown in (Table 4) revealed that females (M = 15.76, SD = 2.58)
had a higher mental health level than males (M = 14.40, SD = 2.33). A significant gender difference was found in
mental health t (287.14) = 4.82, p < .001.

Table 4: Gender difference on Mental Health

Variable Gender N Mean SD t df p
Mental health  Male 127 14.401 2.3308
-4.818 287.14 .000
Female 179 15.765 2.5857

Table 5: Effect of attitude towards of Al (positive and negative attitude) on Cognitive function (memory)

Predictor B SE Beta t Sig
Positive 1.707 035 951 48.827 .000
attitude

Negative 493 039 247 12.664 .000
attitude

R? = .888, Adjusted R?= 887

A multiple regression analysis was conducted to determine the impact of positive and negative attitudes towards
Al predict cognitive function (memory). As shown in Table 5, the regression model was highly significant and
explained 88.8% of the variance in cognitive function (R? = .888, Adjusted R? = .887). A positive attitude towards Al
significantly predicted cognitive function (B = 1.707, B = .951, t = 48.83, p < .001). Similiarly, negative attitude

1241

Adolescencia e Saude, vol. 21, No.7s, p. 1238-1246



toward Al significantly predicted cognitive function (B = 0.493, B = .247, t =">1"2.~6(_5>,xﬁ <-001). Qverall, the findings
indicate that both positive and negative attitudes towards Al significantly prédic_t_\ cognitive function-among——"

participants.

Table 6: Effect of attitude towards of Al (positive and negative attitude) on mental health

Predictor B SE Beta t Sig
Positive -247 034 -373 -7.287 .000
attitude
Negative

. 178 .038 .241 4.711 .000
attitude

R% =.240, Adjusted R?=.235

Table 7: Effect of Problematic Internet Use (PIU) on cognitive function (memory) and mental health

Dependent Predictor B SE Beta T Sig R? Adj.R?
variable

" PIU

Cognitive 953 067 633 14270 000 401  .399
function

Mental PIU 968 .055 .709 17.539 .000 503 501
health

Table 6 presents the multiple regression analysis examining the effects of positive and negative attitudes towards
artificial intelligence (Al) on mental health. The regression model accounted for 24.0% of the variance in mental
health. Positive attitudes towards Al significantly predicted on mental health scores (B =-0.247, § =-.373,t=-7.29,
p <.001). In contrast, negative attitude towards Al significantly and positively predicted mental health (B =0.178, B
=.241,t=4.71, p<.001).

A linear regression was also conducted to examine the effect of problematic internet use (PIU) on mental health
and cognitive function (memory). The findings of the present study as presented in (Table 7) indicates that PIU
significantly predict cognitive function (memory) (B =.633, t = 14.27, p <.001), accounting for 40.1% of the
variation. Similarly, PIU significantly predicted mental health (f =.709, t = 17.54, p <.001), explaining 50.3% of the
variance.

Discussion

The aim of the present study was to investigate college students' attitudes towards Al use and its impact on
memory and mental health. The results found no significant gender difference either in positive or negative
attitudes towards Al. Students' attitudes toward artificial intelligence tools and their perceived usefulness did not
differ significantly by gender, age, or experience (24). A comparative study of Arab countries and the United
Kingdom discovered no significant gender differences in attitudes toward artificial intelligence in the Arab sample,
but significant gender differences were observed in the UK, with males reporting more positive attitudes and
females exhibiting higher negative attitudes toward Al, implying that gender effects on Al attitudes vary across
cultural contexts (25).

The present study is consistent with previous research, which found no significant gender difference in PIU among
university students (26). Gender differences in problematic internet use varied across educational levels.
Specifically, male students exhibited significantly higher generalized problematic internet use than female
students at the elementary, junior high, and university levels, gender differences depended on the specific online
activity, with males reporting higher internet gaming and online pornography use, while females reported higher
online shopping and social networking site use (27).

In the current study, no gender difference was found in prospective memory, but a significant difference was
found in retrospective memory. Research using the Prospective and Retrospective Memory Questionnaire (PRMQ)
has reported mixed findings on gender differences, demonstrating that females reported more prospective
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memory failures than males in a large Chinese sample (28), while studies -alsd found_no significant gender
differences in prospective or retrospective memory complaints in the original PRMQ normative study (29). —
Previous population-based studies using standardized mental health measures (e.g;;MHI-5 and psychological
distress indices) have shown that women tend to report poorer mental health outcomes than men across diverse
adult and adolescent samples, which is consistent with the current finding that males reported significantly better
mental health than females (30,31). The present study found that attitude toward Al has a significant impact on
cognitive function. A study found a substantial association between artificial intelligence and cognitive functioning
and revealed that cognitive flexibility and cognitive reappraisal significantly predict both positive and negative
attitudes toward Al, accounting for 7% of the variance in positive attitudes and 4% in negative attitudes (32). These
findings imply that people with greater cognitive flexibility and adaptive cognitive regulation are more likely to
have positive attitudes and fewer negative perceptions of Al. In the current study, both positive and negative
attitudes toward artificial intelligence significantly predicted poorer mental health. Studies have reported that
positive attitudes toward artificial intelligence are associated with considerably lower levels of Al-related anxiety,
while negative attitudes were connected with higher anxiety and psychological discomfort (33). Positive views
toward artificial intelligence were found to strongly predict increased satisfaction of basic psychological demands,
such as autonomy, competence, and relatedness, which were then positively

correlated with the mental health outcome of artificial intelligence (Al) users (34).

Present study found that PIU is a significant predictor of mental health. The observed association is supported by
earlier studies indicating that PIU is moderately and positively associated with depressive symptoms, anxiety,
loneliness, and other mental health outcomes (35). Multiple logistic regression analysis revealed that being female,
poor sleep quality, ADHD tendencies, depressive symptoms, and trait anxiety were significant predictors of PIU
(36).The present study found that PIU significantly effect cognitive function (memory). Individuals with PIU had
significant impairments in working memory, inhibitory control, attention control, and decision-making when
compared to healthy controls (37). A study on the relationship between emotional regulation and cognitive
variables (i.e., experiential avoidance, desire thinking, and intolerance of uncertainty) factors in predicting the PIU.
The model found that, except for intolerance of uncertainty, other cognitive variables played a full mediating role
in the relationship between difficulties in emotion regulation and PIU, accounting for 57% of the variance (38).
Problematic Internet Use exhibited impared executive functioning with prominent deficits in working memory and
inhibition (39).

Conclusion

The current study discovered that the use of Artificial Intelligence (Al) and Problematic Internet Use (PIU) were
strongly predictive of cognitive functioning and mental wellbeing. Individuals' responses to Al may differ
depending on their attitudes toward Al, previous experiences, level of technological literacy, and patterns of
engagement with Al-based devices. Persistent and unregulated Internet use can impair cognitive skills such as
attention, concentration, and memory, as well as cause problems with emotional regulation and psychological
well-being. However, Internet use is not intrinsically bad, as digital technologies offer significant educational,
social, and informational benefits. The possible negative consequences are mostly determined by the volume, goal,
and manner of Internet use.

Understanding how Al use and problematic Internet use affect cognition and mental health is critical for fostering
balanced and responsible interaction with digital technology. Rather than forbidding the use of Al or the Internet,
there should be a greater emphasis on promoting digital literacy, self-regulation, and understanding of good
technology usage habits. Future research should look into aspects like age, educational background, technical
literacy, usage patterns, and long-term exposure to Al and Internet technologies in order to better understand
their impact on human cognition and mental health.

Limitations

1. The study employed a cross-sectional research design, with data collected at a single point in time; therefore, a
causal relationship between the variables cannot be established, and findings only reflect associations rather than
a cause-and-effect relationship.

2. The study was evaluated by self-report questionnaires. This may result in response biases, such as social
desirability and faulty memory.
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3. The sample may not be representative of the overall population due to an onlme survey As a result the

applicability of the findings cannot be generalized. . —_—
4. Uncontrolled factors such as age, education level, technical literacy, frequency, and type of Al usage may have

affected the study. S

5. Memory-based tests were primarily used to assess cognitive processes. Other critical domalns such as attention,
executive processes, and problem-solving, are tested, limiting the comprehensiveness of cognitive testing.

Abbreviations

Al: Artificial Intelligence, PIU: Problematic Internet Use, MHI-5: Mental Health Inventory 5, PRMQ: Prospective and
Retrospective Memory Questionnaire, GAAIS: General Al Attitude and Usage Scale, M: Mean, SD: Standard
Deviation

Acknowledgement
The authors would like to thank all the participants for their valuable time and cooperation in completing this
study.

Author Contribution
Avi Nuh: Conceptualization, data collection, analysis, discussion, Mahuya Deb: supervision, validation, manuscript
review Vijaysen Pandey: review, feedback.

Conflict of interest
The authors declare no conflicts of interest regarding the publication of this paper.

Data Availability

Due to ethical and confidentiality considerations, the data supporting the findings of this study are not publicly
available. However, de-identified data may be made available by the corresponding author upon reasonable
request.

Declaration of Artificial Intelligence (Al)

The authors acknowledge the use of a generative Al tool to assist with language editing and grammar refinement.
All content has been reviewed and verified by the authors, and take full responsibility for the final version of the
manuscript.

Ethical Approval

Ethical committee approval was not required for this study. Data were collected using Google Forms following
standard ethical research guidelines. Informed consent was obtained from all the participants prior to
participation, and confidentiality, anonymity, and voluntary participation were ensured throughout the study.

Funding

The authors declare that no financial support
or funding was received for the conduct of
this research.

References

1. Davis FD. Perceived Usefulness, Perceived Ease of Use and User Acceptance of Information Technology. MIS
quarterly 1989;13(3):319-340. https://www.jstor.org/stable/249008

2. Venkatesh V, Morris MG, Davis GB, Davis FD. User acceptance of information technology: Toward a unified
view. MIS quarterly. 2003;425-78.

3. Chan CKY, Hu W. Students’ voices on generative Al: perceptions, benefits, and challenges in higher education.
Int J Educ Technol High Educ. 2023 ;20(1):43. doi:10.1186/s41239-023-00411-8

4. Jiang F, Jiang Y, Zhi H, Dong Y, Li H, Ma S, et al. Artificial intelligence in healthcare: past, present and future.
Stroke and vascular neurology 2017;2(4).

1244

Adolescencia e Saude, vol. 21, No.7s, p. 1238-1246



10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Fast E, Horvitz E. Long-term trends in the public perception of artificial int.ell>i'ge'nce.‘ln:7 Proceedings of the
AAAI conference on artificial intelligence. 2017;31(1). https://ojs.aaai.org/indéx.p_hp/AAAI/é'r’tl'cIe/view/10635 ——
Zhang B, Dafoe A. Artificial intelligence: American attitudes and trends. Available afSS,RN 3312874. 2019
Araujo T, Helberger N, Kruikemeier S, De Vreese CH. In Al we trust? Perceptions about-automated decision-
making by artificial intelligence. Al & Soc. 2020;35(3):611-23. doi:10.1007/s00146-019-00931-w

Zuboff S. The age of surveillance capitalism: the fight for a human future at the new frontier of power. First
edition. New York: PublicAffairs; 2019.

Sparrow B, Liu J, Wegner DM. Google Effects on Memory: Cognitive Consequences of Having Information at
Our Fingertips. Science. 2011;333(6043):776-8. doi:10.1126/science.1207745

Storm BC, Stone SM. Saving-Enhanced Memory: The Benefits of Saving on the Learning and Remembering of
New Information. Psychol Sci. 2015 ;26(2):182-8. d0i:10.1177/0956797614559285

Risko EF, Gilbert SJ. Cognitive offloading. Trends in cognitive sciences. 2016;20(9):676—-88.

Gilbert SJ. Strategic use of reminders: Influence of both domain-general and task-specific metacognitive
confidence, independent of objective memory ability. Consciousness and Cognition. 2015;33:245-60.

Litan DE. Mental health in the “era” of artificial intelligence: technostress and the perceived impact on anxiety
and depressive disorders—an SEM analysis. Front Psychol. 2025;16:1600013.
doi:10.3389/fpsyg.2025.1600013

Cao H, Sun Y, Wan Y, Hao J, Tao F. Problematic Internet use in Chinese adolescents and its relation to
psychosomatic symptoms and life satisfaction. BMC public health. 2011;11(1):1-8.

YOUNG KS. Internet Addiction: The Emergence of a New Clinical Disorder. CyberPsychology & Behavior.
1998;1(3):237-44. doi:10.1089/cpb.1998.1.237

Caplan SE. Problematic Internet use and psychosocial well-being: development of a theory-based cognitive—
behavioral measurement instrument. Computers in human behavior. 2002;18(5):553-75.

Cheng C, Li AY lam. Internet Addiction Prevalence and Quality of (Real) Life: A Meta-Analysis of 31 Nations
Across Seven World Regions. Cyberpsychol Behav Soc Netw. 2014;17(12):755-60.
doi:10.1089/cyber.2014.0317

Kuss DJ, Lopez-Fernandez O. Internet addiction and problematic Internet use: A systematic review of clinical
research. World journal of psychiatry. 2016;6(1):143.

Wang Y, Qin Y, Li H, Yao D, Sun B, Li Z, et al. Abnormal Functional Connectivity in Cognitive Control Network,
Default Mode Network, and Visual Attention Network in Internet Addiction: A Resting-State fMRI Study. Front
Neurol. 2019;10. doi:10.3389/fneur.2019.01006

Dong G, DeVito E, Huang J, Du X. Diffusion tensor imaging reveals thalamus and posterior cingulate cortex
abnormalities in internet gaming addicts. Journal of psychiatric research. 2012;46(9):1212-6.

Zhou Y, Lin F chun, Du Y song, Qin L di, Zhao Z min, Xu J rong, et al. Gray matter abnormalities in Internet
addiction: a voxel-based morphometry study. European journal of radiology. 2011;79(1):92-5.

Brand M, Young KS, Laier C, Wolfling K, Potenza MN. Integrating psychological and neurobiological
considerations regarding the development and maintenance of specific Internet-use disorders: An Interaction
of Person-Affect-Cognition-Execution (I-PACE) model. Neuroscience & Biobehavioral Reviews. 2016;71:252—
66.

Demetrovics Z, Szeredi B, R6zsa S. The three-factor model of Internet addiction: The development of the
Problematic Internet Use Questionnaire. Behavior Research Methods. 2008 ;40(2):563-74.
doi:10.3758/BRM.40.2.563

Maberah S, Kan’an A, El-Sayed N, Alahmari M, Abdelmabood M, Kholif M, et al. Students’ attitudes and
perceived usefulness of artificial intelligence (Al) tools in physical education. Int J Inf Educ Technol.
2025;15:767-73.

Naiseh M, Babiker A, Al-Shakhsi S, Cemiloglu D, Al-Thani D, Montag C, et al. Attitudes Towards Al: The
Interplay of Self-Efficacy, Well-Being, and Competency. J technol behav sci. 2025;10(4):705-18.
doi:10.1007/s41347-025-00486-2

Fernandez-Villa T, Alguacil Ojeda J, Almaraz Gdmez A, Cancela Carral JM, Delgado-Rodriguez M, Garcia-Martin
M, et al. Problematic Internet Use in University Students: associated factors and differences of gender.
Adicciones. 2015;27(4):265-75. doi:10.20882/adicciones.751

1245

Adolescencia e Saude, vol. 21, No.7s, p. 1238-1246



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Tian Y, Zuo T, Sun Q, Sun L, Cao S, Qin N. The Association Between G"eneraifze‘d and Specific Problematic
Internet Use and Its Gender Differences Across Different Educational Levels Front Psychol.-2021;12.
doi:10.3389/fpsyg.2021.634581 ™

Yang T xiao, Wang Y, Wang Y, Su X min, Ni K, Lui SSY, et al. Validity and normatlve data of the Chinese
Prospective and Retrospective Memory Questionnaire (PRMQ) across adolescence, adults and elderly people.
Memory. 2022;30(3):344-53. doi:10.1080/09658211.2021.2014526 PubMed PMID: 34919027.

Crawford J, Smith G, Maylor E, Della Sala S, Logie R. The Prospective and Retrospective Memory Questionnaire
(PRMQ): Normative data and latent structure in a large non-clinical sample. Memory. 2003;11(3):261-75.
doi:10.1080/09658210244000027

Campbell OLK, Bann D, Patalay P. The gender gap in adolescent mental health: A cross-national investigation
of 566,829 adolescents across 73 countries. SSM - Population Health. 2021;13:100742.
doi:10.1016/j.ssmph.2021.100742

Savic B, Staudt A, Moehring A, Guertler D, Rumpf HJ, John U, et al. Assessing evidence of measurement
invariance of the Mental Health Inventory (MHI-5) by gender in a German adult sample. BMC Psychiatry.
2025;25(1):917. doi:10.1186/512888-025-07463-2

Hacialioglu N, Boyraz Seker E, Kaya F. Nurses’ attitudes towards artificial intelligence: relationship between
cognitive flexibility and emotion regulation. BMC Psychol. 2025;13(1):1121. do0i:10.1186/s40359-025-03467-5
Yabana Kiremit B, Sener i, Tabak KC. Artificial intelligence anxiety and Al general attitudes among future
healthcare workers: a cross-sectional study. Psychol Health Med. 2026;1-18.
doi:10.1080/13548506.2025.2607660 PubMed PMID: 41485233.

Li YL. The impact of positive attitude towards artificial intelligence and multiple mediation functions of
satisfying basic psychological needs. Sci Rep. 2025;15(1):44737. doi:10.1038/s41598-025-28529-x

Cai Z, Mao P, Wang Z, Wang D, He J, Fan X. Associations Between Problematic Internet Use and Mental Health
Outcomes of Students: A Meta-analytic Review. Adolesc Res Rev. 2023;8(1):45—62. doi:10.1007/s40894-022-
00201-9 PubMed PMID: 36744121; PubMed Central PMCID: PM(C9883821.

Kitazawa M, Yoshimura M, Murata M, Sato-Fujimoto Y, Hitokoto H, Mimura M, et al. Associations between
problematic Internet use and psychiatric symptoms among university students in Japan. Psychiatry and
Clinical Neurosciences. 2018;72(7):531-9. doi:10.1111/pcn.12662

loannidis K, Hook R, Goudriaan AE, Vlies S, Fineberg NA, Grant JE, et al. Cognitive deficits in problematic
internet use: meta-analysis of 40 studies. Br J Psychiatry. 2019 Nov;215(5):639-46. doi:10.1192/bjp.2019.3
Faghani N, Akbari M, Hasani J, Marino C. An emotional and cognitive model of problematic Internet use
among college students: The full mediating role of cognitive factors. Addictive Behaviors. 2020;105:106252.
doi:10.1016/j.addbeh.2019.106252

Baroni M, Scalese M, Bastiani L, Cerrai S, Biagioni S, Molinaro S. Examining the validity of the short
problematic internet use test among adults and the link with impairment of executive functions and well-
being: a cross-sectional study. Curr Psychol. 2025;44(11):10026-39. d0i:10.1007/s12144-025-07824-w

1246

Adolescencia e Saude, vol. 21, No.7s, p. 1238-1246



