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Abstract
An increasing number of studies have reported the existence of ADHD symptoms to be risk factors for technology addic-
tions among young adults. In contrast to previous studies, the aim of the present study was to examine different dimensions 
of technology addiction in a community sample of adults and to examine their association with the individual trait-level 
ADHD symptoms of inattention and hyperactivity-impulsivity. A community sample of one hundred and fifty adults were 
recruited to participate in this study via convenience sampling. Participants completed the Adult ADHD Self-Report Scale 
Symptom Checklist, the Bergen Social Media Addiction Scale, the Smartphone Addiction Scale, Young’s Internet Addiction 
Test, the Compulsive Online Shopping Scale, and a Demographic Information Form. Composite ADHD score, inattention 
and hyperactivity/impulsivity were positively associated with technology addictions (internet, social media, smartphone, and 
online shopping addiction). Hierarchical regression analysis revealed inattention and hyperactivity-impulsivity were predic-
tors of social media addiction and smartphone addiction, whereas they were not for online shopping addiction. Furthermore, 
inattention was the only predictor of internet addiction. People with non-clinical, trait-level ADHD, especially those showing 
a preponderance of inattention symptoms appear to be more vulnerable to developing some forms of technology addiction.
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Introduction

Attention-deficit/hyperactivity disorder (ADHD) is one 
of the neurodevelopmental and behavioral disorders that 
has childhood onset and usually perseveres into adulthood 
(Sedgwick-Müller et al., 2022). Several of the symptoms and 
characteristics of ADHD can also be seen in healthy people. 
For example, Li et al. (2019), reported that almost 60% of 
the general population experience symptom of inattention, 
and/or hyperactivity, and impulsivity. It was proposed that 
clinically diagnosed ADHD should be understood as being 
the extreme end of a continuum of ADHD symptoms in 
the general population, in contrast to being a categorically 
distinct disorder whose definition is based on the number 
of symptoms described by patients and/or their parents 
(Li et  al., 2019). A large-scale twin study (Levy et  al., 

1997), genetic studies (Larsson et al., 2012; Martin et al., 
2014; Stergiakouli et  al., 2015), and neurobiology and 
neuropsychology studies (McLennan, 2016) supported 
the notion that ADHD is a disorder at the extreme end of a 
continuum of ADHD symptoms in the general population.

People with ADHD have inhibition and cognitive control 
problems (Panagiotidi & Overton, 2018; Wang et al., 2017), 
exhibit a reduced ability to react to punishment (Kandre 
et al., 2020) and tend to seek immediate rewards (Wang 
et al., 2017). Furthermore, they display sensation-seeking 
personality traits, a need for new, varied, and complicated 
experiences and sensations, as well as a readiness to take 
risks to fulfil this need (Panagiotidi & Overton, 2018). 
Therefore, they are more vulnerable to risk-taking behaviors 
and have a greater risk of developing addiction (Karaca 
et al., 2017; Romo et al., 2018).

Behavioral addictions such as internet addiction 
(IA) (Bağcı & Horzum, 2022), smartphone addiction 
(Masalimova et al., 2022), social media addiction and online 
shopping addiction (OSA) are forms of the broader concept 
of Technology Addiction (TA) (Savci and Aysan, 2017). TA 
is any behavioral addiction enacted through an information 
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technology device (Serenko & Turel, 2020) and it is defined 
as involving immoderate and unrestrained use of technology. 
TA includes the behavioral symptoms of salience (Turel 
et al., 2011a, 2011b), mood modification (Serenko & Turel, 
2022), tolerance (Jamir et al., 2019), withdrawal (Serenko 
& Turel, 2020), conflict (Osman, 2022), and relapse 
(Amudhan et al., 2022). Upon examining the occurrence 
of TAs within the general population, it becomes evident 
that their prevalence varies. According to the results of a 
recently published systematic review and meta-analysis 
study, the estimated global pooled prevalence for internet 
addiction, smartphone addiction, social media addiction and 
shopping addiction was 14.22%, 26.99%, 17.42% and 7.2%, 
respectively (Alimoradi et al., 2022; Meng et al., 2022).

When the DSM-4 was revised to DSM-5, “Substance-
related and Addictive Disorders” was changed to “Sub-
stance-related Disorders”, and “Non-substance Disorders” 
are under the sub-title of “Substance Addiction and Addic-
tive Disorders”. Although behavioral addictions such as sex, 
exercise and shopping were considered, inadequate scien-
tific evidence to develop the diagnostic criteria for other 
behavioral addictions meant that they are not included in 
DSM-5 (Potenza, 2014). Therefore, the diagnostic crite-
ria of IA, smartphone addiction, social media addiction 
and OSA are not listed in DSM-5 (Savci & Aysan, 2017). 
Smartphone addiction, social media addiction and OSA can 
all be regarded as addictions where the addictive substance 
is the internet (Savci & Aysan, 2017). Griffiths and Szabo 
(2014) proposed they should be examined under different 
headings such as IA, OSA, and social media addiction, as 
in substance addictions, instead of dealing with them under 
"internet addiction”.

A recent systematic review indicated that 5.8% to 88.3% of 
individuals with behavioral addictions have comorbid ADHD 
and 5.9% to 71.8% of individuals with ADHD have comorbid 
behavioral addictions. It was therefore concluded that there is 
a considerable degree of overlap between behavioral addictions 
and ADHD (Karaca et al., 2017). Whilst studies have reported a 
relationship between ADHD and forms of TA (e.g., Andreassen 
et al., 2016; Hussain & Griffiths, 2021; Hussain & Wegmann, 
2021), it is notable that only a few studies have considered how 
the core symptoms of ADHD are associated with the different 
forms of TA among adults. Research with university students 
revealed that both inattention and hyperactivity/impulsivity 
predict IA (Evren et al., 2018) in line with other studies (Kim 
et al., 2017; Panagiotidi & Overton, 2018). A systematic 
review and meta-analysis noted that inattention is most strongly 
correlated with internet addiction among adults with ADHD 
(Wang et al., 2017). In contrast, Dalbudak and Evren (2014) 
reported that hyperactivity/impulsivity were the symptoms most 
correlated with internet addiction among adults. However, it has 
also been found that there is publication bias in the severity of 
hyperactivity/impulsivity (Wang et al., 2017), which might be 

a reason for the conflicting findings. Another reason can be 
sample differences. In Wang et al. (2017) the studies focus on 
the relationship between ADHD and internet addiction among 
adolescents and adults whose mean age ranged from 11.1 to 
23.34. However, in Dalbudak and Evren (2014) the participant 
pool consisted of only university students whose mean age was 
not reported.

It is known that ADHD is a risk factor to developing 
social networking site (social media) addiction (Settanni 
et al., 2018) and Facebook overuse among adolescents, and 
this has been linked to higher attentional impulsivity (Gul 
et al., 2018). Further, it has been reported that impulsivity 
(Grant et al., 2019) and inattention (Panagiotidi & Overton, 
2020) were most strongly related to smartphone addiction 
among adults as in ADHD (Dey et al., 2019; Kim & Park, 
2015; Li et al., 2021; Selçuk & Ayhan, 2019). Whilst a rela-
tionship between compulsive buying and ADHD has been 
reported (Brook et al., 2015; Eroğlu et al., 2019; Tavolacci 
et al., 2017), there is no research reporting relationships 
between ADHD symptoms and OSA among adults.

Given the limited number and contradictory nature of 
studies examining the relationship between the individual 
core symptoms of ADHD and forms of TA, the aim of the 
current study was to explore this issue further. In this study 
we asked a community sample of non-clinically assessed 
adults to complete a questionnaire assessing their experi-
ences of ADHD symptoms, and questionnaires assessing 
their levels of social media addiction, internet addiction, 
smartphone addiction, and OSA, making it one of the few 
studies exploring many types of technology addictions and 
their relationships to the core symptoms of inattention and 
hyperactivity-impulsivity in the general population. Our 
overall aim was to identify technology addictions that are 
specific to the symptom of inattention to better understand 
whether those with inattention symptoms are likely to expe-
rience general or specific issues with technology addictions.

Method

Participants

Data were collected from 150 community sample of adults 
between March 2022 and June 2022. Previous studies 
showing a relationship between ADHD and a technology 
addiction produced large effect sizes (R2 > 0.35, f2 = 0.59) with 
fewer than 80 participants in both clinical and non-clinical 
populations (e.g., Kim et al., 2017; Kocyigit, et al., 2021). 
A post-hoc power calculation using G*Power based on the 
average observed  R2 value returned a power value of 0.99 for 
the present study. Participants were recruited through Prolific 
or opportunity sampling. Advertisement of the study was 
published on the researcher`s social media account and the 
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university`s Psychology Volunteers Newsletter. Participants 
under 18 years old and non-fluent English speakers were 
excluded based on the inclusion criteria of being above 18 
years old and fluent in English. Recruited participants were 
aged between 19 and 58 years old (M = 28.64, SD = 7.81). 
There were 56 male (M = 28.25, SD = 8.65) and 94 female 
(M = 28.87, SD = 7.31) participants. Participants (n = 87) from 
Prolific received £4 for their involvement while the remaining 
participants did not receive any compensation. All experimental 
protocols were approved by a University Ethics Committee. All 
procedures were in accordance with the ethical standards of the 
responsible committee on human experimentation (institutional 
and national) and with the Helsinki Declaration of 1975, as 
revised in 2013 ("World Medical Association Declaration of 
Helsinki: ethical principles for medical research involving 
human subjects," 2013). Informed consent was obtained from 
all participants for being included in the study.

Experimental procedure and measures

Initially, the Participant Information Sheet and Participant 
Agreement Form were distributed to all participants. Once 
consent was given, participants were asked to complete the 
Demographic Information Form, the ASRS-v1.1 Symptom 
Checklist, BSMAS, SAS, the Internet Addiction Test, and 
COSS online, anonymously using any appropriate techno-
logical device. The presentation order of the scales across 
all participants was the same. It took between 20–30 min for 
the participants to complete the study.

The Adult ADHD Self-Report Scale (ASRS-v1.1) Symp-
tom Checklist is an instrument consistent with the DSM-IV-
TR eighteen criteria. It is constituted of 2 subscales: Inat-
tention (questions 1–4, 7–11) and Hyperactivity-impulsivity 
(questions 5–6, 12–18). The first six questions (Part A) have 
been determined to be the most accurate predictors of the 
disorder and are the best for use as screening instruments 
(Adler et al., 2013). The World Health Organization devel-
oped this self-administered, internationally validated adult 
ADHD screening instrument (Valsecchi et al., 2022). T

The value for Cronbach’s Alpha for ASRS Screener was 
α = 0.85 in this study. Nine of the 18 items are related to 
attention deficit symptoms (e.g., How often do you have 
trouble wrapping up the final details of a project, once the 
challenging parts have been done?), while nine are related 
to hyperactivity/impulsivity symptoms (e.g., How often do 
you fidget or squirm with your hands or feet when you have 
to sit down for a long time?). Patients rate the frequency of 
occurrence of each item on a scale of 0 (never) to 4 (very 
often) (Valsecchi et al., 2022), resulting in a composite score 
ranging from 0 to 72. The composite score reflects higher 
degrees of ADHD symptoms.

The Bergen Social Media Addiction Scale (BSMAS) 
is a modified version of the Bergen Facebook Addiction 

Scale (BFAS). It has six items (e.g., You spend a lot of time 
thinking about social media or planning how to use it.) that 
represent the main characteristics of addiction (i.e., sali-
ence, conflict, mood modification, withdrawal, tolerance, 
and relapse). It is a 5-point Likert scale ranging from very 
rarely (1) to very often (5) and resulting in a composite score 
ranging from 6 to 30 (Andreassen et al., 2016). The value 
for Cronbach’s Alpha for BSMAS was α = 0.82 in this study. 
The higher composite score reflects a high degree of social 
media addiction.

The Smartphone Addiction Scale (SAS) is a self-diag-
nostic scale of smartphone addiction that has internal con-
sistency and concurrent validity (Cronbach’s alpha = 0.967) 
and contains 33 questions (e.g., Missing planned work due 
to smartphone use.). Each item is rated on a 6-point Likert 
scale ranging from strongly disagree (1) to strongly agree 
(6) (Kwon et al., 2013) and resulting in a composite score 
ranging from 33 to 198. The value for Cronbach’s Alpha for 
SAS was α = 0.95 in this study. The higher composite score 
indicates higher dependence on smartphone addiction.

Young’s Internet Addiction Test (IAT) was created 
to assess the presence and severity of adult internet and 
technology addiction (Cronbach’s alpha range 0.60–0.72) 
(Young, 2009). It contains 20 questions (e.g., How often do 
you find that you stay online longer than you intended?) rated 
on a 6-point Likert scale ranging from “not applicable” (0) to 
“always” (5) and resulting in a composite score ranging from 0 
to 100. Composite scores between 0 and 30 points are thought 
to represent normal internet usage; scores between 31 and 49 
indicate a mild level of internet addiction; scores between 50 
and 79 reflect a moderate level; and scores between 80 and 
100 indicate a severe reliance on the internet. The value for 
Cronbach’s Alpha for IAT was α = 0.93 in this study.

The Compulsive Online Shopping Scale (COSS) is 
adapted from The Bergen Shopping Addiction Scale. It 
consists of 28 questions (e.g., Online shopping/buying is 
the most important thing in my life.) that represent salience, 
conflict, mood modification, withdrawal, tolerance, relapse, 
and problems. Each question is rated on a 4-point scale rang-
ing from strongly disagree (0) to strongly agree (4) (Manchi-
raju et al., 2017) and resulting in a composite score ranging 
from 0 to 112. The continuous COSS's internal consistency 
reliability is 0.97 in this study. High scores reveal a high 
degree of compulsive online shopping.

Statistical analysis

All analyses were conducted using SPSS 28.0. Descriptive 
statistics included mean, standard deviations of scales, the 
ASRS-v1.1 Symptom Checklist score, BSMAS score, SAS 
score, the Internet Addiction Test score, and COSS score. 
Cook`s distance was examined to control the normality of 
the distribution of scores. A Skewness and Kurtosis value 
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between + 1.5 and -1.5 was accepted as normally distributed 
(Tabachnick et al., 2013). Pearson correlations were used 
to measure the correlations among ADHD symptoms and 
technology addictions. Hierarchical regression analyses 
were used to measure the variance of ADHD symptoms in 
technology addiction. The assumption of homoscedasticity 
was assessed based on visual inspection of the plot of the 
Z Residuals vs Z predictors. Multicollinearity was assessed 
with tolerance and VIF values. VIF ≥ 5 was taken as evidence 
that there is multicollinearity (Hair et al., 2011). There was 
no multicollinearity among the predictors. Effect size was 
evaluated as small (0.02), medium (0.13), and large (0.26) 
(Cohen et al., 2013).

Results

The relationship between the composite ADHD score 
and all self-rated addictions was assessed. A Pear-
son's Correlation indicated a moderately strong, posi-
tive, significant relationship for social media addiction, 
r(148) = 0.519, R2 = 0.27, p < 0.001; for smartphone addic-
tion, r(148) = 0.424, R2 = 0.18, p < 0.001; and for internet 
addiction, r(148) = 0.431, R2 = 0.19, p < 0.001. The rela-
tionship between inattention and all self-rated addictions 
was assessed. A Pearson's Correlation indicated a mod-
erately strong, positive, significant relationship for social 
media addiction, r(148) = 0.508, R2 = 0.26, p < 0.001 and 
for internet addiction, r(148) = 0.437, R2 = 0.19, p < 0.001. 
The relationship between hyperactivity/impulsivity symp-
toms and all self-rated addictions was assessed. A Pearson's 
Correlation indicated a moderately strong, positive, signifi-
cant relationship for social media addiction, r(148) = 0.456, 
R2 = 0.21, p < 0.001 (see Table 1).

Table 2 presents a summary of the regression model for 
inattention, hyperactivity, and impulsivity scores from the 
ASRS-v1.1 Symptom Checklist scores on technology addiction.

Four two-model hierarchical multiple regressions were 
conducted with social networking site (SNS) addiction, 
smartphone addiction, internet addiction and online shop-
ping addiction as the dependent variables. In each regres-
sion, the first nested model (Stage 1) used only inattention as 
the predictor variable, and the second nested model (Stage 
2) used both inattention and hyperactivity/impulsivity as 
the predictors. The variables were entered using the Enter 
method and, in this order, given that inattention was thought 
to be the most important symptom in technology addiction.

Social networking site addiction

The hierarchical multiple regression revealed that at stage 
one, inattention contributed significantly to the regres-
sion model, F(1,148) = 51.360, p < 0.001, R2 = 0.26 and 
accounted for 25.8% of the variation in social media addic-
tion. Introducing the hyperactivity/impulsivity explained an 
additional 2% of variation in social media addiction and this 
change in R2 was significant, F(2,147) = 28.239, p < 0.001, 
R2 = 0.28. The most important predictor of social media 
addiction was inattention which uniquely explained 25.8% 
of the variation in social media addiction. Together the two 
independent variables accounted for 27.8% of the variance 
with model one and two representing a large effect size in 
social media addiction.

Smartphone addiction

The hierarchical multiple regression revealed that at stage 
one, inattention contributed significantly to the regres-
sion model, F(1,148) = 25.619, p < 0.001, R2 = 0.15 and 
accounted for 14.8% of the variation in smartphone addic-
tion. Introducing the hyperactivity/impulsivity explained 
an additional 3.2% of variation in social media addiction 
and this change in  R2 was significant, F(2,147) = 16.113, 
p < 0.001, R2 = 0.18. The most important predictor of smart-
phone addiction was inattention which uniquely explained 

Table 1  Descriptive statistics and correlations for the study variables

*  p < .05, ** p < .01, *** p < .001
Composite_ADHD = attention deficit/hyperactivity disorder, HI: hyperactivity/impulsivity, BSMAS: Bergen Social Media Addiction Scale, 
SAS: Smartphone Addiction Scale, IAT: Internet Addiction Scale, COSS: Compulsive Online Shopping Scale

Variable M SD 1 2 3 4 5 6 7

1. Composite_ADHD 29.25 10.04 —
2.HI 15.55 6.05 0.939*** —
3.IA 13.69 4.84 0.903*** 0.699*** —
4.BSMAS 14.19 4.99 0.519*** 0.456*** 0.508*** —
5.SAS 98.37 30.18 0.424*** 0.397*** 0.384*** 0.812*** —
6.IAT 34.12 17.28 0.431*** 0.365*** 0.437*** 0.694*** 0.807*** —
7.COSS 22.79 21.73 0.246** 0.243** 0.208* 0.436*** 0.513*** 0.451*** —
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14.8% of the variation in smartphone addiction. Together 
the two independent variables accounted for 18% of the 
variance with model one and two representing a medium 
effect size in smartphone addiction.

Internet addiction

The hierarchical multiple regression revealed that at stage 
one, inattention contributed significantly to the regres-
sion model, F(1,148) = 34.956, p < 0.001, R2 = 0.19 and 
accounted for 19.1% of the variation in internet addiction. 
Introducing the hyperactivity/impulsivity explained an addi-
tional 0.7% of variation in internet addiction and this change 
in  R2 was not significant, F (2,147) = 1.286, p < 0.001, 
R2 = 0.20. In stage 2 of the regression model, hyperactivity/
impulsivity was not significant predictors of internet addic-
tion. The only important predictor of internet addiction was 
inattention which uniquely explained 19.1% of the variation 
with model one and two representing a medium effect size 
in internet addiction.

Online shopping addiction

The hierarchical multiple regression revealed that at stage 
one, inattention contributed significantly to the regression 
model, F(1,148) = 6.667, p = 0.011, R2 = 0.04 and accounted 
for 4.3% of the variation with model one representing a 

small effect size in online shopping addiction Introducing 
the hyperactivity/impulsivity explained an additional 1.9% 
of variation in online shopping addiction and this change 
in  R2 was not significant, F(2,147) = 2.906, p = 0.090. 
R2 = 0.06. In stage 2 of the regression model, neither inatten-
tion nor hyperactivity/impulsivity were significant predictors 
of online shopping addiction (see Table 2). 

Discussion

The present study investigated technology addictions and 
their association with inattention and hyperactivity/impul-
sivity. It was found that higher levels of ADHD symptoms 
correlated with social media addiction, smartphone addic-
tion, internet addiction and online shopping addiction. In 
terms of the individual core symptoms of ADHD, trait level 
inattention and hyperactivity/impulsivity correlated with 
all addiction scores. However, whilst hierarchical multiple 
regression analysis showed both hyperactivity/impulsivity 
and inattention were predictors of social media addiction and 
smartphone addiction, inattention was the only predictor of 
internet addiction. In contrast, whilst inattention predicted 
online shopping addiction when it was the only predictor, 
neither symptom alone predicted online shopping addic-
tion when both inattention and hyperactivity/impulsivity 
were entered together, indicating some shared variance. In 

Table 2  Summary of hierarchical regression analysis for ADHD symptoms predicting technology addictions

* p < .05, **p < .01

variable b SEb β t sig R2 R2 change F

Social Media Addiction Stage 1 .258 51.360
Inattention .523 .073 .508 7.167  < .001**

Stage 2 .278 .020* 28.239
Inattention .381 .101 .370 3.770  < .001**
Hyperactivity/impulsivity .163 .081 .197 2.014 .046*

Smartphone Addiction Stage 1 .148 25.619
Inattention 2.395 .473 .384 5.062  < .001**

Stage 2 .180 .032* 16.113
Inattention 1.300 .651 .209 1.997 .048*
Hyperactivity/impulsivity 1.253 .521 .251 2.404 .017*

Internet Addiction Stage 1 .191 34.956
Inattention 1.561 .264 .437 5.912  < .001**

Stage 2 .198 .007 18.155
Inattention 1.268 .369 .355 3.440  < .001**
Hyperactivity/impulsivity .335 .295 .117 1.134 .259

Online Shopping Addiction Stage 1 .043 6.667
Inattention .932 .361 .208 2.582 .011*

Stage 2 .062 .019 4.830
Inattention .334 .501 .074 .667 .506
Hyperactivity/impulsivity .684 .402 .190 1.705 .090
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conclusion, inattention explained most of the observed vari-
ance in the outcomes of the significant regression models.

When the current literature is reviewed, there are lim-
ited studies examining the relationship between social 
media addiction and adult ADHD symptoms, and they con-
cluded that ADHD is correlated with social media addiction 
(Andreassen et al., 2016; Hussain & Griffiths, 2021; Hus-
sain & Wegmann, 2021). Our findings are consistent with 
these studies. Although similar results were obtained, our 
study differs from these studies by considering ADHD at 
the trait, non-clinical level. As mentioned above, people who 
do not meet the DSM criteria can still experience symptoms 
of inattention, hyperactivity or impulsivity and it has been 
reported that 60% of the general population experience them 
(Li et al., 2019). Considering adult ADHD prevalence can 
differ from 2.58% to 6.76% (Song et al., 2021), it can be 
concluded that the general population may be more vulner-
able to develop social media addiction. In the present study, 
inattention and hyperactivity/impulsivity accounted for a 
significant portion of the variance in social media addiction 
suggesting that inattention and hyperactivity/impulsivity are 
both important predictors of social media addiction.

Current literature associates ADHD with smartphone 
addiction in adults (Alageel et al., 2021; Kim & Park, 2015; 
Kwon et al., 2022; Müller et al., 2023). Considering ADHD 
at the symptom level, in the present study, in accordance 
with Panagiotidi and Overton (2020), we found that both 
inattention and hyperactivity/impulsivity were correlated 
with smartphone addiction. However, in contrast, Ookubo 
(2020) found that impulsivity was not correlated with smart-
phone addiction. Unfortunately, there is not much research 
that address ADHD and ADHD symptoms in smartphone 
addiction among adults. Some studies have discussed 
impulsivity, and they found that impulsivity correlated with 
smartphone addiction (Kim, 2019; Kim et al., 2014) and is 
a predictor of smartphone addiction (Kim et al., 2014). In 
the present study, regression analysis revealed that hyperac-
tivity/impulsivity and inattention were predictors of smart-
phone addiction. Whereas Panagiotidi and Overton (2020) 
found that inattention is the only predictor of smartphone 
addiction, when we compare our study with Panagiotidi & 
Overton`s research, we can see that while their participants 
are mostly British, whereas our participants are mostly from 
Turkey and other Asian countries, and only 14 of our partici-
pants are British. Considering that Eastern countries show 
higher smartphone addiction compared to Western countries 
(Yang et al., 2019), maybe they also differ in the level of 
ADHD symptoms. More cross-cultural research is needed 
to understand the relationship between ADHD, especially at 
the symptom level, and smartphone addiction, more research 
is needed.

Consistent with previous studies (Dalbudak & Evren, 
2014; Evren et al., 2018; Ko et al., 2008; Panagiotidi & 

Overton, 2018; Tateno et al., 2016; Wang et al., 2017), the 
present study found that composite ADHD and inatten-
tion were moderately associated with internet addiction. 
This was explained by the fact that while attention deficit 
continues in advancing ages, hyperactivity/impulsivity 
decreases, and therefore the most common ADHD symp-
tom related to internet addiction is inattention. In addition, 
the main symptom of inattentive ADHD is getting bored 
easily. The internet reduces boredom by allowing users to 
engage with various activities at the same time and this can 
explain why inattention is related to internet addiction (Yen 
et al., 2009). Deficits in executive functions and self-regu-
lation may underlie the relationship between inattention and 
internet addiction. Individuals with both internet addiction 
and ADHD exhibit executive control deficits (Dong et al., 
2011; Rabinovitz et al., 2016), while deficits in self-reg-
ulation could also play a role (Barkley, 2011; Tokunaga, 
2015; Zhang et al., 2022). However, the specific mechanisms 
linking these factors remain unknown. Therefore, it is cru-
cial to examine shared factors, such as impaired executive 
function and self-regulation, present in both inattention and 
internet addiction. Future studies can contribute to compre-
hending the relationship between these two factors. Fur-
thermore, regression analysis revealed that inattention was 
the only predictor of internet addiction. In contrast, Evren 
et al. (2018) reported that both inattention and hyperactivity/
impulsivity predicted internet addiction; a difference poten-
tially attributable to their larger sample size, the use of a 
different measure of internet addiction, or the younger age 
of their participants.

As noted above, there is currently no published research 
that examines the association between adult ADHD in clini-
cal and sub-clinical level and online shopping addiction and 
thus this is the first study to directly examine the relation-
ship between ADHD symptoms and OSA. Indeed, most of 
the relevant research in the current literature is based on 
compulsive buying and ADHD and has revealed that con-
current ADHD symptoms are associated with compulsive 
buying (Brook et al., 2015; Eroğlu et al., 2019; Tavolacci 
et al., 2017). In the present study, composite ADHD score, 
inattention, and hyperactivity/impulsivity were all weakly 
associated with OSA. Our regression analysis revealed that 
while inattention explained a small part of the variance in 
OSA, after adding hyperactivity/impulsivity to the model, 
neither inattention nor hyperactivity/impulsivity predicted 
OSA. Despite the well-established association between 
ADHD symptoms and compulsive buying (Brook et al., 
2015; Eroğlu et al., 2019; Tavolacci et al., 2017), our find-
ings are intriguing. The internet's availability for shopping 
at any time, coupled with its persuasive advertisements 
and notifications, is expected to heighten the inclination to 
shop among individuals with high levels of attention deficit 
and impulsivity. However, the results do not support this 
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hypothesis. It is clear that there is a knowledge gap on this 
subject and further research is needed.

In the present study we have examined the relationship 
between the core symptoms of ADHD and addictions based 
around the use of technology. It is important to note that 
the use of the internet is a key component of social media 
addiction, smartphone addiction (Savci & Aysan, 2017) 
and OSA (Rose & Dhandayudham, 2014). Therefore, it is 
accepted that internet addiction has a strong connection to 
these addictions (Savci & Aysan, 2017). In this study, whilst 
correlational analysis revealed positive correlations between 
all addiction measures and the core symptoms of ADHD, 
regression analysis revealed that the symptoms differed 
in their predictive power. It is currently unclear why these 
addictions are differentially predicted by the core symptoms 
of ADHD. Thus, future research should aim to clarify which 
specific aspects of internet addiction are unrelated to inat-
tention but are associated with hyperactivity/impulsivity. 
Although the internet is a key component of online shopping 
addiction, neither inattention nor hyperactivity/impulsivity 
were significant predictors. These results support that while 
these addictions have common features, they are potentially 
underpinned by different mechanisms.

Current literature shows that ADHD symptoms are 
related with forms of technology addiction (e.g., Andreas-
sen et al., 2016; Hussain & Griffiths, 2021; Hussain & Weg-
mann, 2021) as was shown in this study. Although it has 
been found that the inattention symptom is the most related 
symptom for many forms of TA (Panagiotidi & Overton, 
2020; Wang et al., 2017), most of the explanations such 
as a reduced ability to react to punishment (Kandre et al., 
2020) or seeking immediate rewards (Wang et al., 2017) 
are related to the features of impulsivity (Salehinejad et al., 
2021). Therefore, the role of the symptom of inattention 
in forming TAs needs to be confirmed and further investi-
gated experimentally. For example, it has been argued that 
while sustained attention is related to the inattention and 
impulsivity symptoms, response inhibition is related spe-
cifically with inattention (Avisar & Shalev, 2011). Another 
assumption is that the executive function deficits in adults 
with ADHD is related to the symptom of inattention, not 
hyperactivity/impulsivity. This is because it has been sug-
gested that while the hyperactivity/impulsivity symptoms 
decrease in adulthood, the attention deficit persists (Nigg 
et al., 2005). Furthermore, whilst it has been shown that 
adults with ADHD present with slow reaction times and 
greater continuous performance task errors, inattention has 
been specifically linked to slower reaction times, whereas 
hyperactivity/impulsivity is linked to faster reaction times 
(Nigg et al., 2005), that might be derived from problems in 
response inhibition (Avisar & Shalev, 2011). As it is known 
that both people with technology addictions and with ADHD 
symptoms have impaired executive control (Dong et al., 

2011; Rabinovitz et al., 2016), executive control deficits 
due to inattention may play a role in technology addictions. 
Therefore, more research that investigate this relationship 
experimentally is needed.

Limitations of the study

Despite reported significant correlations for all symptoms 
and addictions and moderate-to-large effect sizes for regres-
sion analyses, the small sample size is a limitation of the 
study. One of the other limitations of the study is using con-
venience sampling, the general limitation of which is that 
the sample cannot be clearly generalized (Jager et al., 2017). 
Also, participants who come from different cultural back-
grounds also cause the generalizability problem. Another 
limitation is the cross-sectional design used, which means 
that we cannot infer causal relationships between the vari-
ables under study and it has also been pointed out that cross-
sectional studies have a prevalence-incidence bias which 
means that the selection process might favour individuals 
that are not representative of the population as a whole 
(Levin, 2006). Furthermore, according to previous research 
(Kessler et al., 2007; Young, 2009), ASRS-v1.1 and IAT 
have questionable internal consistency reliability. In addi-
tion, considering that depression and anxiety are stronger 
predictors of TA than ADHD symptoms (Dalbudak & Evren, 
2014), the lack of measures of these constructs can be con-
sidered as another limitation since they could mediate the 
relationship between the addictions and ADHD symptoms.

The implications of future research

While technological developments provide many advan-
tages, they also bring with them the potential of negative 
consequences for certain individuals. Among the nega-
tive consequences of excessive and uncontrolled use of 
technology are the decreased quality of life (Chatterjee, 
2021), decreased academic success and increased fatigue 
(Sert et al., 2019), work and family conflict (Turel et al., 
2011a, 2011b; Zheng & Lee, 2016), brain structural (He 
et al., 2017) and functional alterations (Sun et al., 2023), 
physical health problems (e.g. musculoskeletal problems, 
and sleep) (Ratan et al., 2021), and psychological health 
problems (Pontes, 2017). Considering all these negative 
impacts, detection, prevention, and treatment of technology 
addictions is of great importance. Indeed, the World Health 
Organization (WHO) has organized different activities to 
address technology addiction from different perspectives 
(World Health, 2018).

Taxonomy and clinical descriptions of technology addic-
tions is therefore of great importance and unfortunately, due 
to insufficient peer-reviewed evidence, they are not currently 
included in the DSM-5 (Potenza, 2014). This is an indication 
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that there is still a knowledge gap in this field. Considering 
that 5.8% to 88.3% of individuals with behavioral addictions 
have comorbid ADHD and also 5.9% to 71.8% of individuals 
with ADHD have comorbid behavioral addictions (Karaca 
et al., 2017), clarifying this relationship will also contribute 
to the classification of technology addictions and the devel-
opment of public health policies. Despite its limitations, this 
study highlights the likelihood of these types of addictions 
even in those with ADHD symptoms at the trait level.

Conclusion

The research reported herein has shown that inattention and 
hyperactivity/impulsivity were predictors of social media 
addiction and smartphone addiction, but only inattention 
predicted internet addiction making it a potentially unique 
characteristic of that symptom of ADHD. Overall, the pre-
sent study shows that trait-level ADHD symptoms have a 
significant impact on technology addictions among healthy 
adults, supporting the notion that a clinical diagnosis of 
ADHD is not necessary for behavioral addictions to manifest 
and have real-world implications.
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