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Introduction

Academic achievement is an important factor that plays a role in shaping a person's outlook on life, future plans and subjective well-being (Steinmayr et al., 2016; Bücker et al., 2018). Also, it is related to both personal and social outcomes by predicting higher self- efficacy, lower stress (Zajacova et al., 2005), positive health behavior (Eide et al., 2010) and national economic growth (Cheung and Chan, 2008). Therefore, determining the negative factors affecting academic achievement in adolescents and young adults has been an important research topic for many years. One of the important risk factors for academic achievement is PIU. With the Covid-19 pandemic, education switched from face-to-face to online learning in an unexpected way; therefore, the relationship between PIU and academic success gained a different dimension. In this opinion paper, we collate the available empirical evidence to gain more insight into the relationship between academic achievement and PIU.

Studies that addressed the relationship between academic achievement and PIU mainly focused on grade point average (GPA), but findings are mixed. Some of the studies found a negative relationship (Akhter, 2013; Lepp et al., 2014; Türel and Toraman, 2015; Hawi and Samaha, 2016) while others found no relationship between these two variables (Ellore et al., 2014; Usman et al., 2014). One of the reasons for these mixed results could be the effect of PIU on learning motivation, whether or not it impaired GPA. Indeed, several studies demonstrated the direct adverse effect of PIU on learning motivation (Reed and Reay, 2015; Zhang et al., 2018; Truzoli et al., 2020). Nevertheless, there are several indirect theoretical links between PIU and learning motivation as well. First, PIU has a wide range of adverse effects on cognitive capabilities including impulse control, planning, ability to experience rewards (Reed and Reay, 2015; Zhou et al., 2016), and, consequently, problems in these skills reduce learning motivation (Kuo et al., 2018). Second, PIU is closely related to depression, anxiety, anger, and loneliness among adolescents and young adults (Kitazawa et al., 2018; Mamun et al., 2019; Moretta and Buodo, 2020; Sela et al., 2020; Haddad et al., 2021), and these psychiatric problems also have adverse effects on learning motivation (Froiland et al., 2012; Elmelid et al., 2015; Dirzyte et al., 2021).

Another variable that is considered when examining the relationship between PIU-academic achievement is screen time. Screen time (ST) refers to time spent on the internet and social media, or communicating via text message, playing videogames, or watching movies and TV programmes (Oswald et al., 2020).

Studies demonstrated that higher levels of ST are associated with lower academic achievement (Sharif et al., 2010; Aguilar et al., 2015; Corder et al., 2015; Trinh et al., 2015; Kantomaa et al., 2016; García-Hermoso and Marina, 2017; Yan et al., 2017), lower school functioning and school-life satisfaction among adolescents (Cao et al., 2011; Finne et al., 2013; Kantomaa et al., 2016). A recent review showed that higher levels of ST are associated with slower learning and acquisition, and an increased risk of premature cognitive decline, which are, in turn, related to academic and occupational achievement among young adults (Neophytou et al., 2021).

However, recent studies have shown that the types of ST are also an effective factor in the relationship between ST and academic achievement. A study that examined young people's approaches to socio-digital participation in three age groups (elementary school 6th grade, high school 1st year and university 1st year) demonstrated that using screens for social networking was related to lower study engagement or to higher study burnout; higher action gaming was related to lower engagement; and using digital tools to gain and share knowledge was, in contrast, related to higher study engagement. The results demonstrate that students' digital activities reflect multiple dimensions that are related in different ways to academic well-being (Hietajärvi et al., 2019). Another study with 4,013 children confirmed the effect of different types of ST on educational outcomes. Passive ST, like watching TV, was associated with worse outcomes, but educational ST, like using a computer for homework and interactive video games, had a positive effect on educational outcomes (Sanders et al., 2019).

In this opinion paper, we investigated which mediating factors might be effective in the relationship between PIU and academic achievement. In light of the studies, we identified two important factors including attention problems (e.g., Attention Deficit Hyperactivity Disorder, ADHD), and sleep quality.



PIU and ADHD

Many studies have shown a relationship between prolonged or uncontrolled ST and PIU (e.g., general multifaceted internet use/online behavior) and symptoms of ADHD. Findings from the studies have revealed that children and adolescents with PIU are two times more likely to have ADHD than their non-addicted counterparts (Wang et al., 2017). Furthermore, a meta-analysis reported a correlation between frequent screen media use and attention problems (Nikkelen et al., 2014). A recent longitudinal study of adolescents without significant symptoms of ADHD at the start of the study revealed a significant relationship between more frequent use of screen media and ADHD symptoms after 24 months of follow-up (Ra et al., 2018). Although these studies have focused almost solely on children and adolescents, this relationship has been found in people of all ages (Schou Andreassen et al., 2016).

Previous evidence has recognized some ways in which PIU may impact youths' attentional capabilities, but the mechanism underlying the relationship is still uncertain. For instance, this connection might be partly explained by repetitive attentional shifts and multitasking, which can undermine an individual's executive functioning (Nikkelen et al., 2014).

It is possible that people with ADHD and/or emotional problems have a higher risk of developing PIU, but an alternative explanation is that PIU may increase the risk of ADHD and/or emotional problems. Cognitive dysfunction concerning impulse control and decision-making could be implied in the pathogenesis of PIU (Chamberlain et al., 2018). It is also necessary to examine the relationship between ADHD-PIU types more closely. In terms of studies on the relationship between PIU and ADHD, two specific problematic internet-related subtypes have been recognized, namely gaming disorder (GD), and excessive smartphone use (ESU).


Gaming disorder and ADHD

Previous studies have mainly addressed two hypotheses when exploring the relationship between ADHD and GD: (1) Is ADHD a risk factor for GD? (2) Is gaming a risk factor for developing ADHD?

A recent systematic review demonstrated that there is an important link between ADHD and GD among all studies (Dullur et al., 2021). Specifically, there are studies that showed the link between inattention (Mazurek and Engelhardt, 2013; Strittmatter et al., 2015; Panagiotidi, 2017; Chauchard and Amélie Simon, 2018; Paulus et al., 2018; Stavropoulos et al., 2019; Wartberg et al., 2019; Schoenmacker et al., 2020) and hyperactivity and impulsivity (Baer et al., 2011; Strittmatter et al., 2015; Paulus et al., 2018; Stavropoulos et al., 2019; Wartberg et al., 2019), but inattention seemed to be more strongly associated with GD (Dullur et al., 2021). In terms of predicting effect, Wartberg et al. (2019) demonstrated that higher baseline inattention scores predicted higher GD symptoms while Peeters et al. (2018) showed that baseline GD predicted higher inattention and social vulnerability. Various variables have been suggested to explain the relationship between GD and ADHD symptoms. The first variable is the time spent on gaming. Increased time spent on gaming leads to less time devoted to other social/academic activities, which interferes with the development of impulse control, resulting in attention problems (Gentile et al., 2012). The second variable is the content. One study demonstrated the effect of violent games on attentional symptoms over time (Gentile et al., 2011). Third, individual factors including time management skills, introversion, neuroticism, and escapism could be underlying features that are associated with both conditions (Tolchinsky and Jefferson, 2011; Chauchard and Amélie Simon, 2018; Evren et al., 2019).



Excessive smartphone use and ADHD

To date, many studies have discussed the differences between general PIU and excessive smartphone use (ESU). Recently, Montag et al. proposed that ESU is a specific type of PIU derived from specific problematic uses of smartphone applications (e.g. Whatsapp, and Instagram) (Montag et al., 2021).

Studies that addressed the effect of ESU on cognitive functioning demonstrated that heavy smartphone users have impaired attention; reduced inhibitory control and numerical processing capacity; and increased impulsivity, hyperactivity and negative social concern/awareness (Pertierra et al., 2017; Wacks and Weinstein, 2021).

A recent study that examined the effect of limiting smartphone-related distractions showed that limiting reduces hyperactivity but not inattention symptoms (Wasmuth et al., 2022), so ESU may have a lasting effect on cognitive functions. ESU is also associated with ADHD, depression, anxiety, OCD, and low psychological and mental well-being (Wacks and Weinstein, 2021), which have negative impacts on academic achievement.




Sleep quality

Sleep quality is related to adequate sleep time and a healthy sleep-wake cycle (Hirshkowitz et al., 2015). It is necessary for cognitive performance, learning, memory, emotional balance, and concentration. Poor sleep quality is associated with low academic achievement and PIU is associated with poor sleep. In detail, a recent review by Peracchia et al. indicated that video game exposure alters the sleep pattern by reducing total sleep time, increasing sleep onset latency, modifying REM sleep, and increasing sleepiness-fatigue. It was also associated with post-sleep sustained attention and verbal memory problems (Peracchia and Curcio, 2018). The authors concluded that playing video games for longer periods and in the evening can cause low sleep quality and possible adverse effects on cognition in subsequent days. Although this review addressed video gaming studies in general, it seems important because, nowadays, digital games are mostly played online.

In addition, two recent systematic reviews underlined the significant associations between another type of PIU, higher level of social media use, and poor sleep quality. They found that sleep quality mediated the relationship between social media use and mental health outcomes among youth (Alonzo et al., 2019, 2021). Furthermore, a study from Iran showed that social network addiction has an indirect negative effect on academic achievement through creating academic procrastination, decreasing sleep quality, and increasing academic stress (Ahmadi and Zeinali, 2018).

However, it should be emphasized that there are some conflicting results. A study from Turkey indicated that PIU is more common among the young adults and adolescents who prefer to use the internet at night and have lower academic achievement than others (Evcil and Yurtsever, 2018), while another study from India demonstrated that college students who used the internet mainly for academic activities and during evening hours were less likely to have PIU (Kumar et al., 2019). Therefore, the relationship seems to be bidirectional and mostly related to usage type.



Conclusions

In conclusion, it is possible that PIU represents a crucial moderator of the association between attention deficits, poor sleep quality, and lower academic achievement. Within this view, an individual who consistently spends longer periods of time on online activities - thus being exposed to greater doses of different online content - will experience more attentional challenges, and neglect school-related obligations. However, it may be that the quality of engagement of a youth's online interactions is more crucial than the time spent on those services.

Besides these, it is worth noting that family and interpersonal problems (i.e., environmental distress), as well as a youth's personality characteristics, may also interfere with different areas of functioning. These hypotheses are not mutually exclusive, and several may apply to a particular youth's behavior. Additionally, the variables considered as academic achievement indicators make it difficult to interpret the results. As is known, ADHD individuals have less attention problems in areas where they are talented or highly motivated than in other areas. For this reason, GPA may be high in ADHD individuals who are receiving a vocational education suited to their abilities, even though they still have attention problems in daily life. Measuring the impact of PIU in different academic fields (for example, examining different course grades such as in mathematics, grammar, geography, etc., or grades from different science areas at a university) will help us gain a more comprehensive understanding of the relationship between PIU-inattention and academic achievement.

When considering the results of the studies, it is important to keep in mind that the samples were mostly clinical groups or college students, based on different types of media use, and that the number of population-based studies is very scarce. More longitudinal research is therefore needed in order to understand the predictors and outcomes of the PIU- academic achievement relationship.



Future directions

• The relationship between PIU and academic achievement appears to be confirmed but there is scarce research to explain its nature.

• A standard terminology and diagnostic criterion for different types of PIU should be established. For instance, both the time- and scale-based measurements have been used to determine either generalized (e.g., multifaceted online behavior), or specific (e.g., online gaming, and social networking) forms of internet use. Furthermore, uniform measures of academic achievement should be adopted.

• The prevention of problem behaviors at school should also include prevention in the field of PIU, which is a rare practice so far.

• As it appears that age is not associated with PIU, studies that last from the beginning of adolescence to the end of young adulthood, and that measure the change of PIU types throughout the process and the effect of different PIU types on academic achievement, are needed. Furthermore, longitudinal studies help identify directions of associations and control confounding variables.

• More in-depth qualitative analyses are needed to identify the nature of alternate internet activity as it can be argued that the impact of different social media platforms on academic achievement varies. For instance, more information is needed regarding social media platforms, whether the platforms where people follow those they care about (e.g., Facebook, Instagram), have a different influence on individual's cognitive function and academic achievement compared to those applications that are generally used to spend time having fun (e.g., TikTok).

• It is still unknown whether ADHD is the risk factor of PIU or a comorbidity. Nevertheless, a higher risk of poor academic achievement does not appear to be limited to PIU and ADHD, and therefore, the role of other influencing factors, and comorbidities should be addressed together. Yet, ADHD is closely related with lower self-efficacy, lower monthly income, and more relationship problems, resulting in higher anxiety and depression among youth populations.

• The effect of PIU on sleep quality should be measured by physiological parameters rather than self-reported notifications to understand its effects on academic performance during the day more clearly.



Author contributions

HG and NM drafted the initial version of the paper. BL-K contributed for the initial draft. NM modified the final version of the draft. All authors have agreed to the submission of this manuscript, and it is not currently being considered for publication by any other print or electronic journal.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Aguilar, M. M., Vergara, F. A., Velásquez, E. J., Marina, R., and García-Hermoso, A. (2015). Screen time impairs the relationship between physical fitness and academic attainment in children. J. Pediatria. 91, 339–345. doi: 10.1016/j.jped.2014.10.004

 Ahmadi, J., and Zeinali, A. (2018). The impact of social network addiction on academic achievement of Stu-dents: the mediating role of sleep quality, academic procrastination and academic stress. Res. Sch. Virtual Learn. 6, 21–32.

 Akhter, N. (2013). Relationship between internet addiction and academic performance among university undergraduates. Educ. Res. Rev. 8, 1793–1796.

 Alonzo, R., Hussain, J., Stranges, S., and Anderson, K. K. (2019). Interplay between social media use, sleep quality and mental health outcomes in youth: a systematic review. Sleep Med. 64, S365. doi: 10.1016/j.sleep.2019.11.1017

 Alonzo, R., Hussain, J., Stranges, S., and Anderson, K. K. (2021). Interplay between social media use, sleep quality, and mental health in youth: a systematic review. Sleep Med. Rev. 56, 101414. doi: 10.1016/j.smrv.2020.101414

 Baer, S., Bogusz, E., and Green, D. A. (2011). Stuck on screens: patterns of computer and gaming station use in youth seen in a psychiatric clinic. J. Canad. Acad. Child Adolesc. Psychiatry 20, 86.

 Bücker, S., Nuraydin, S., Simonsmeier, B. A., Schneider, M., and Luhmann, M. (2018). Subjective well-being and academic achievement: a meta-analysis. J. Res. Personal. 74, 83–94. doi: 10.1016/j.jrp.2018.02.007

 Cao, H., Qian, Q., Weng, T., Yuan, C., Sun, Y., Wang, H., et al. (2011). Screen time, physical activity and mental health among urban adolescents in China. Prev. Med. 53, 316–320. doi: 10.1016/j.ypmed.2011.09.002

 Chamberlain, S. R., Ioannidis, K., and Grant, J. E. (2018). The impact of comorbid impulsive/compulsive disorders in problematic Internet use. J. Behav. Addict. 7, 269–275. doi: 10.1556/2006.7.2018.30

 Chauchard, E., and Amélie Simon, A. M. (2018). ADHD and internet gaming disorder: What are the relations between motivations to play and internet gaming disorder? J. Behav. Addict. 7(Supplement 1), 1–177.

 Cheung, H. Y., and Chan, A. W. (2008). Understanding the relationships among PISA scores, economic growth and employment in different sectors: a cross-country study. Res. Educ. 80, 93–106. doi: 10.7227/RIE.80.8

 Corder, K., Atkin, A. J., Bamber, D. J., Brage, S., Dunn, V. J., Ekelund, U., et al. (2015). Revising on the run or studying on the sofa: prospective associations between physical activity, sedentary behaviour, and exam results in British adolescents. Int J. Behav. Nutr. Phys. Act. 12, 1–8. doi: 10.1186/s12966-015-0269-2

 Dirzyte, A., Vijaikis, A., Perminas, A., and Rimasiute-Knabikiene, R. (2021). Associations between depression, anxiety, fatigue, and learning motivating factors in e-learning-based computer programming education. Int. J. Environ. Res. Public Health 18, 9158. doi: 10.3390/ijerph18179158

 Dullur, P., Krishnan, V., and Diaz, A. M. (2021). A systematic review on the intersection of attention-deficit hyperactivity disorder and gaming disorder. J. Psychiatr. Res. 133, 212–222. doi: 10.1016/j.jpsychires.2020.12.026

 Eide, E. R., Showalter, M. H., and Goldhaber, D. D. (2010). The relation between children's health and academic achievement. Child. Youth Serv. Rev. 32, 231–238. doi: 10.1016/j.childyouth.2009.08.019

 Ellore, S. B., Niranjan, S., and Brown, U. J. (2014). The influence of internet usage on academic performance and face-to-face communication. J. Psychol. Behav. Sci. 2, 163–186.

 Elmelid, A., Stickley, A., Lindblad, F., Schwab-Stone, M., Henrich, C. C., Ruchkin, V., et al. (2015). Depressive symptoms, anxiety and academic motivation in youth: do schools and families make a difference? J. Adolesc. 45, 174–182. doi: 10.1016/j.adolescence.2015.08.003

 Evcil,i, F., and Yurtsever, I. (2018). Problematic internet use, sleep quality and academic achievement in Turkish university students. Adolesc. Psychiatry 8, 185–194. doi: 10.2174/2210676608666180820152305

 Evren, B., Evren, C., Dalbudak, E., Topcu, M., and Kutlu, N. (2019). Neuroticism and introversion mediates the relationship between probable ADHD and symptoms of Internet gaming disorder: results of an online survey. Psychiatry Clin Psychopharmacol. 29, 90–96. doi: 10.1080/24750573.2018.1490095

 Finne, E., Bucksch, J., Lampert, T., and Kolip, P. (2013). Physical activity and screen-based media use: cross-sectional associations with health-related quality of life and the role of body satisfaction in a representative sample of German adolescents. Health Psychol. Behav. Med.. 1, 15–30. doi: 10.1080/21642850.2013.809313

 Froiland, J. M., Oros, E., Smith, L., and Hirchert, T. (2012). Intrinsic motivation to learn: the nexus between psychological health and academic success. Contemp Sch. Psychol. 16, 91–100.

 García-Hermoso, A., and Marina, R. (2017). Relationship of weight status, physical activity and screen time with academic achievement in adolescents. Obes. Res. Clin. Pract. 11, 44–50. doi: 10.1016/j.orcp.2015.07.006

 Gentile, D. A., Choo, H., Liau, A., Sim, T., Li, D., Fung, D., et al. (2011). Pathological video game use among youths: a two-year longitudinal study. Pediatrics 127, e319–e329. doi: 10.1542/peds.2010-1353

 Gentile, D. A., Swing, E. L., Lim, C. G., and Khoo, A. (2012). Video game playing, attention problems, and impulsiveness: evidence of bidirectional causality. Psychol Pop. Media Cult. 1, 62. doi: 10.1037/a0026969

 Haddad, C., Malaeb, D., Sacre, H., Bou Khalil, J., Khansa, W., Hajj, R. A., et al. (2021). Association of problematic internet use with depression, impulsivity, anger, aggression, and social anxiety: results of a national study among Lebanese adolescents. Pediatr. Investig. 5, 255–264. doi: 10.1002/ped4.12299

 Hawi, N. S., and Samaha, M. (2016). To excel or not to excel: strong evidence on the adverse effect of smartphone addiction on academic performance. Comput. Educ. 98, 81–89. doi: 10.1016/j.compedu.2016.03.007

 Hietajärvi, L., Salmela-Aro, K., Tuominen, H., Hakkarainen, K., and Lonka, K. (2019). Beyond screen time: multidimensionality of socio-digital participation and relations to academic well-being in three educational phases. Comput. Hum. Behav. 93, 13–24. doi: 10.1016/j.chb.2018.11.049

 Hirshkowitz, M., Whiton, K., Albert, S. M., Alessi, C., Bruni, O., DonCarlos, L, et al. (2015). National Sleep Foundation's sleep time duration recommendations: methodology and results summary. Sleep Health 1, 40–43. doi: 10.1016/j.sleh.2014.12.010

 Kantomaa, M. T., Stamatakis, E., Kankaanp,ää, A., Kajantie, E., Taanila, A., Tammelin, T., et al. (2016). Associations of physical activity and sedentary behavior with adolescent academic achievement. J. Res. Adolesc. 26, 432–442. doi: 10.1111/jora.12203

 Kitazawa, M., Yoshimura, M., Murata, M., Sato-Fujimoto, Y., Hitokoto, H., Mimura, M., et al. (2018). Associations between problematic Internet use and psychiatric symptoms among university students in Japan. Psychiatry Clin. Neurosci. 72, 531–539. doi: 10.1111/pcn.12662

 Kumar, S., Singh, S., Singh, K., Rajkumar, S., and Balhara, Y. P. S. (2019). Prevalence and pattern of problematic internet use among engineering students from different colleges in India. Indian J. Psychiatry. 61, 578–583. doi: 10.4103/psychiatry.IndianJPsychiatry_85_19

 Kuo, S. Y., Chen, Y. T., Chang, Y. K., Lee, P. H., Liu, M. J., Chen, S. R., et al. (2018). Influence of internet addiction on executive function and learning attention in Taiwanese school-aged children. Perspect. Psychiatr. Care 54, 495–500. doi: 10.1111/ppc.12254

 Lepp, A., Barkley, J. E., and Karpinski, A. C. (2014). The relationship between cell phone use, academic performance, anxiety, and satisfaction with life in college students. Comput. Hum. Behav. 31, 343–350. doi: 10.1016/j.chb.2013.10.049

 Mamun, M. A., Hossain, M. S., Siddique, A. B., Sikder, M. T., Kuss, D. J., Griffiths, M. D., et al. (2019). Problematic internet use in Bangladeshi students: the role of socio-demographic factors, depression, anxiety, and stress. Asian J. Psychiatr. 44, 48–54. doi: 10.1016/j.ajp.2019.07.005

 Mazurek, M. O., and Engelhardt, C. R. (2013). Video game use in boys with autism spectrum disorder, ADHD, or typical development. Pediatrics 132, 260–266. doi: 10.1542/peds.2012-3956

 Montag, C., Wegmann, E., Sariyska, R., Demetrovics, Z., and Brand, M. (2021). How to overcome taxonomical problems in the study of Internet use disorders and what to do with “smartphone addiction”? J. Behav. Addict. 9, 908–914. doi: 10.1556/2006.8.2019.59

 Moretta, T., and Buodo, G. (2020). Problematic Internet use and loneliness: how complex is the relationship? A short literature review. Curr. Addict. Rep. 7, 125–136. doi: 10.1007/s40429-020-00305-z

 Neophytou, E., Manwell, L. A., and Eikelboom, R. (2021). Effects of excessive screen time on neurodevelopment, learning, memory, mental health, and neurodegeneration: a scoping review. Int. J. Ment. Health Addict. 19, 724–744. doi: 10.1007/s11469-019-00182-2

 Nikkelen, S. W., Valkenburg, P. M., Huizinga, M., and Bushman, B. J. (2014). Media use and ADHD-related behaviors in children and adolescents: a meta-analysis. Dev. Psychol. 50, 2228 doi: 10.1037/a0037318

 Oswald, T. K., Rumbold, A. R., Kedzior, S. G. E., and Moore, V. M. (2020). Psychological impacts of “screen time” and “green time” for children and adolescents: a systematic scoping review. PLoS ONE. 15, e0237725. doi: 10.1371/journal.pone.0237725

 Panagiotidi, M. (2017). Problematic video game play and ADHD traits in an adult population. Cyberpsychol. Behav. Soc. Netw. 20, 292–295. doi: 10.1089/cyber.2016.0676

 Paulus, F. W., Sinzig, J., Mayer, H., Webwr, M., and von Gontard, A. (2018). Computer gaming disorder and ADHD in young children—a population-based study. Int. J. Ment. Health Addict. 16, 1193–1207. doi: 10.1007/s11469-017-9841-0

 Peeters, M., Koning, I., and van den Eijnden, R. (2018). Predicting Internet gaming disorder symptoms in young adolescents: a one-year follow-up study. Comput. Hum. Behav. 80, 255–261. doi: 10.1016/j.chb.2017.11.008

 Peracchia, S., and Curcio, G. (2018). Exposure to video games: effects on sleep and on post-sleep cognitive abilities. A sistematic review of experimental evidences. Sleep Sci. 11, 302. doi: 10.5935/1984-0063.20180046

 Pertierra, L. R., Hughes, K. A., Vega, G. C., and Olalla-Tárraga, M. Á. (2017). High resolution spatial mapping of human footprint across Antarctica and its implications for the strategic conservation of avifauna. PLoS ONE. 12, e0168280. doi: 10.1371/journal.pone.0168280

 Ra, C. K., Cho, J., Stone, M. D., De La Cerda, J., Goldenson, N. I., Moroney, E., et al. (2018). Association of digital media use with subsequent symptoms of attention-deficit/hyperactivity disorder among adolescents. JAMA. 320, 255–263. doi: 10.1001/jama.2018.8931

 Reed, P., and Reay, E. (2015). Relationship between levels of problematic Internet usage and motivation to study in university students. High. Educ. 70, 711–723. doi: 10.1007/s10734-015-9862-1

 Sanders, T., Parker, P., del Pozo Cruz, B., and Noetel, M. (2019). Type of screen time moderates effects on outcomes in 4013 children: evidence from the Longitudinal Study of Australian Children. In. J. Behav. Nutr. Phys. Act. 16, 1–10. doi: 10.1186/s12966-019-0881-7

 Schoenmacker, G. H., Groenman, A. P., Sokolova, E., Oosterlaan, J., Rommelse, N., Roeyers, H., et al. (2020). Role of conduct problems in the relation between attention-deficit hyperactivity disorder, substance use, and gaming. Eur. Neuropsychopharmacol. 30, 102–113. doi: 10.1016/j.euroneuro.2018.06.003

 Schou Andreassen, C., Billieux, J., Griffiths, M. D., Kuss, D. J., Demetrovics, Z., Mazzoni, E., et al. (2016). The relationship between addictive use of social media and video games and symptoms of psychiatric disorders: a large-scale cross-sectional study. Psychol. Addict. Behav. 30, 252. doi: 10.1037/adb0000160

 Sela, Y., Zach, M., Amichay-Hamburger, Y., Mishali, M., and Omer, S. (2020). Family environment and problematic internet use among adolescents: the mediating roles of depression and fear of missing out. Comput. Hum. Behav. 106, 106226. doi: 10.1016/j.chb.2019.106226

 Sharif, I., Wills, T. A., and Sargent, J. D. (2010). Effect of visual media use on school performance: a prospective study. J. Adolesc. Health 46, 52–61. doi: 10.1016/j.jadohealth.2009.05.012

 Stavropoulos, V., Adams, B. L. M., Beard, C. L., Dumble, E., Trawley, S., Gomez, R., et al. (2019). Associations between attention deficit hyperactivity and internet gaming disorder symptoms: is there consistency across types of symptoms, gender and countries? Addict. Behav. Rep. 9, 100158. doi: 10.1016/j.abrep.2018.100158

 Steinmayr, R., Crede, J., and Wirthwein, L. (2016). Subjective well-being, test anxiety, academic achievement: testing for reciprocal effects. Front. Psychol. 6, 1994. doi: 10.3389/fpsyg.2015.01994

 Strittmatter, E., Kaess, M., Parzer, P., Fischer, G., Carli, V., Hoven, C. W., et al. (2015). Pathological Internet use among adolescents: comparing gamers and non-gamers. Psychiatry Res. 228, 128–135. doi: 10.1016/j.psychres.2015.04.029

 Tolchinsky, A., and Jefferson, S. D. (2011). Problematic video game play in a college sample and its relationship to time management skills and attention-deficit/hyperactivity disorder symptomology. Cyberpsychol. Behav. Soc. Netw. 14, 489–496. doi: 10.1089/cyber.2010.0315

 Trinh, L., Wong, B., and Faulkner, G. E. (2015). The independent and interactive associations of screen time and physical activity on mental health, school connectedness and academic achievement among a population-based sample of youth. J. Canad. Acad. Child Adolesc. Psychiatry 24, 17.

 Truzoli, R., Vigan,ò, C., Gabriele Galmozzi, P., and Reed, P. (2020). Problematic internet use and study motivation in higher education. J. Comput. Assist. Learn. 36, 480–486. doi: 10.1111/jcal.12414

 Türel, Y. K., and Toraman, M. (2015). The relationship between internet addiction and academic success of secondary school students. Anthropologist 20, 280–288.

 Usman, N. H., Alavi, M., and Shafeq, S. M. (2014). Relationship between internet addiction and academic performance among foreign undergraduate students. Procedia Soc. Behav. Sci. 114, 845–851. doi: 10.1016/j.sbspro.2013.12.795

 Wacks, Y., and Weinstein, A. M. (2021). Excessive smartphone use is associated with health problems in adolescents and young adults. Front. Psychiatry 12, 762. doi: 10.3389/fpsyt.2021.669042

 Wang, B. Q., Yao, N. Q., Zhou, X., Liu, J., and Lv, Z. T. (2017). The association between attention deficit/hyperactivity disorder and internet addiction: a systematic review and meta-analysis. BMC Psychiatry 17, 260. doi: 10.1186/s12888-017-1408-x

 Wartberg, L., Kriston, L., Zieglmeier, M., Lincoln, T., and Kammerl, R. A. (2019). longitudinal study on psychosocial causes and consequences of Internet gaming disorder in adolescence. Psychol. Med. 49, 287–294. doi: 10.1017/S003329171800082X

 Wasmuth, J. M., Reinhard, I., Hill, H., Alpers, G. W., Shevchenko, Y., Kiefer, F., et al. (2022). A smarter way to use your smartphone: an intervention to limit smartphone-related distractions reduces hyperactivity but not inattention symptoms. Eur. Addict. Res. 1–12. doi: 10.1159/000521693

 Yan, H., Zhang, R., Oniffrey, T. M., Chen, G., Wang, Y., Wu, Y., et al. (2017). Associations among screen time and unhealthy behaviors, academic performance, and well-being in Chinese adolescents. Int. J. Environ. Res. Public Health 14, 596. doi: 10.3390/ijerph14060596

 Zajacova, A., Lynch, S. M., and Espenshade, T. J. (2005). Self-efficacy, stress, and academic success in college. Res. High. Educ. 46, 677–706. doi: 10.1007/s11162-004-4139-z

 Zhang, Y., Qin, X., and Ren, P. (2018). Adolescents' academic engagement mediates the association between Internet addiction and academic achievement: the moderating effect of classroom achievement norm. Comput. Hum. Behav. 89, 299–307. doi: 10.1016/j.chb.2018.08.018

 Zhou, Z., Zhou, H., and Zhu, H. (2016). Working memory, executive function and impulsivity in Internet-addictive disorders: a comparison with pathological gambling. Acta Neuropsychiatr. 28, 92–100. doi: 10.1017/neu.2015.54







OPS/images/crossmark.jpg
(®) Check for updates





OPS/xhtml/Nav.xhtml




Contents





		Cover



		A brief overview of the relationship between academic achievement and problematic internet use of adolescents and young adults: What are the main mediators?



		Introduction



		PIU and ADHD



		Gaming disorder and ADHD



		Excessive smartphone use and ADHD







		Sleep quality



		Conclusions



		Future directions



		Author contributions



		Conflict of interest



		Publisher's note



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Education

A brief overview of the
relationship between academic
achievement and problematic
internet use of adolescents and

young adults: What are the main
mediators?





OPS/images/logo.jpg
& frontiers | Frontiers in Education





