Running head: RELATION PSMU AND ADHD AND INTERACTION WITH GENDER

RELATION PSMU AND ADHD AND INTERACTION WITH GENDER








The Relation of PSMU and ADHD Symptoms 
and the Interaction with Gender


Fleur Kuipers, 6213618
Gaëlle Ouvrein


Youth studies
June, 2022









[image: Afbeelding met tekst

Automatisch gegenereerde beschrijving]

Abstract
Previous studies on the relation of problematic social media use on ADHD symptoms (attention deficit, impulsivity, and hyperactivity) lacked focus on the relation of gender. This relationship and whether it interacted with gender was cross-sectionally investigated in the current study among adolescents aged 11 to 16 in the Netherlands. Data from the 2017 wave from the Digital Youth Project (DYP) was analyzed. This sample included N = 696 respondents after data cleaning aged between 11 and 16 (M = 12.94, SD = .03). In line with previous studies the results of the multiple regression analysis showed that problematic social media was related to the ADHD symptoms. However, the interaction with gender was not substantiated. The current study adds to research regarding the relation and substantiates that future policies be shaped similarly for boys and girls. In short, problematic use of social media is related to ADHD symptoms, and gender does not interact with this relation according to the results of the current study.   	
	Keywords: Problematic social media use, ADHD symptoms, multiple regression, Dutch youth

Dutch abstract
De relatie die problematisch sociale media gebruik heeft op ADHD-symptomen (aandacht tekort, impulsiviteit, en hyperactiviteit) is door eerdere studies al onderzocht maar aan deze studies ontbrak de focus op de relatie van gender. In de huidige studie is daarom onderzoek gedaan naar deze relatie en of deze interacteert met gender. Cross-sectionele data van de 2017 wave van het Digital Youth Project (DYP) werd geanalyseerd. Deze steekproef omvatte N = 696 respondenten na data cleaning in de leeftijd van 11 tot 16 jaar (M = 12.94, SD = .03). De resultaten van de meervoudige regressie analyse toonden aan dat problematisch sociale media gebruik gerelateerd was met de ADHD-symptomen, wat ook in voorgaande studies werd gevonden. De relatie van geslacht werd echter niet onderbouwd door de resultaten. Deze resultaten voegen toe aan literatuur over het onderwerp en onderbouwen dat toekomstig beleid hetzelfde moet worden ontworpen voor jongens en meisjes. Kortom, problematisch gebruik van sociale media staat in relatie tot ADHD symptomen, en deze relatie heeft geen interactie met gender volgens de huidige studie.  	
	Trefwoorden: Problematisch sociale media gebruik, ADHD symptomen, meervoudige regressie, Nederlandse jongeren	

Introduction
ADHD is a behavioral condition, characterized by symptoms such as hyperactivity, impulsivity, and inattention (APA, n.d.). ADHD is caused by genetics, neurobiological factors and environmental factors (NJI, n.d.; Ra et al., 2018). For a person with ADHD, it can be difficult to focus on a task (APA, n.d.). One person with ADHD explains that his brain makes very quick links which make it difficult for him to communicate his thoughts (Siggelakis, 2014). He goes on to explain that finishing tasks can be a challenge (Siggelakis, 2014).	
	Since the twentieth century ADHD has been researched and the diagnostic history of ADHD started (APA, n.d.; ADDkenmerken, 2019). Nowadays, 2,9% of the Dutch children and adolescents have been diagnosed with ADHD (Volksgezondheidenzorg, 2021). The prevalence of diagnosed ADHD is higher among boys than among girls (CDC, 2020; Volksgezondheidenzorg, 2021). In line with this, the prevalence of ADHD symptoms is also higher among boys with 4.2% compared with 1.1% among girls (Volksgezondheidenzorg, 2021). The diagnosis of ADHD has significantly increased among children and adolescents in the past years (Beyens, Valkenburg, and Piotrowski, 2018). Scientists argue that the rising diagnosis of ADHD might be influenced by the rising use of (social) media. It is argued that social media use causes more impulsivity and hyperactivity (Andreassen et al., 2016; Beyens et al., 2018). This interest of scientists has resulted into a high amount of research on the relation between (social) media use and ADHD in the past decade (E.g., Andreassen et al., 2016). Multiple disciplines, such as communication science, developmental psychology, and pediatric medicine, have added to this field of research. The broadness of information coming from different perspectives challenges the comprehension of the relation (Beyens et al., 2018). Therefore, analyzing the different perspectives and combining the knowledge will add to already existing knowledge. The results of the current study will contribute to society with knowledge about how ADHD symptoms are linked to problematic social media use (PSMU), and if the relation interacts with gender. PSMU is defined as overly involving with online activities and offline life being impaired by online activities (E.g., Griffiths, Kuss, & Demetrovics, 2014). The results can be used in future policies. The focus of this study will be on the relation between PSMU and ADHD symptoms, and the relation of gender thereon, since previous studies lacked this focus. The study will analyze data among adolescents aged 12 to 16 because media use increases in this age category (Cross, Moreno, & Chassiakos, 2016).

[bookmark: _Hlk94277463]Social media characteristics and its relation to ADHD symptoms	 
Social media makes use of rewarding strategies in several ways. Firstly, rewards are present in the form of ‘likes’ and ‘comments’ on posts (E.g., Nikkelen, Valkenburg, Huizinga, & Bushman, 2014; Kumar et al., 2017; Montag, Lachmann, Herrlich, & Zweig, 2019). Moreover, social media is extremely fast paced and provides with constant entertainment. Constant exposure to media might have the effect of getting used to the constant entertainment, resulting in attention deficit for other less entertaining activities (E.g., Nikkelen et al., 2014). Another side effect of the fast pace media, with likes and comments, is the addictiveness:  adolescents might feel the need for likes and comments and impulsivity and inattention can result from this (Ra et al., 2018). Furthermore, the bright light of computer and phone screens on which the social media is interacted with impairs the sleep schedule of individuals, which could lead to more attention deficit during the day (Fallone, Acebo, Arnedt, Seifer, & Carskadon, 2001). Lastly, social media is designed to keep users on their site for long amounts of time by the use of algorithms (Montag et al., 2019). Algorithms on social media are used to ensure the proposed media is relevant for the user by keeping track of previous likes and interests (O’Brien, 2022) and to propose posts that received many likes and comments by other users (Kumar et al., 2017). These rewarding strategies, bright features, and algorithms all stimulate impulsiveness, distraction and hyperactive behavior, which are symptoms of ADHD (E.g., Wilbertz et al., 2002; Winstanley, Eagle, & Robbins, 2006). 	
	Cross-sectional and longitudinal studies among adolescents have found links between social media use and ADHD. The direction of the relation between PSMU and ADHD symptoms that will be examined in the current study was determined based on following studies. Cross-sectional studies have mostly focused on comorbidity (co-existence) of psychiatric conditions and addiction, since comorbidity can be a sign of a causal relation (Yen, Ko, Yen, Wu, & Yang, 2007). Comorbidity happens when two conditions are present in one individual, such as ADHD and addiction (Carli et al., 2013). Social media addiction was cross-sectionally found to be corelated with ADHD (E.g., Yen, Yen, Chen, Tang& Ko, 2009).  
	However, cross-sectional studies cannot confirm a causal relation. In response to this, longitudinal research can clarify the direction of the relation. Such studies have shown proof of PSMU leading to more ADHD symptoms (Lubbersen, 2014; Boer, Stevens, Finkenauer, & Van den Eijnden, 2019; Wiederhold, 2019). One example of this is the study by Boer et al. (2019). By using the Digital Youth Project which included data of questionnaires among N=2109 first and second year students in 2015, 2016, and 2017 about hyperactivity, attention deficits, and impulsivity and their social media use, these authors found that PMSU increases ADHD symptoms and the intensity of the use of social media does not influence ADHD symptoms. Another longitudinal study proves that media multitasking, which is a social media use problem, influences the way someone is able to filter important information from unimportant information, which may be instrumental to attention deficit and impulsivity (Baumgartner, 2017). Therefore, with this study knowledge is added about the relation between PSMU and ADHD symptoms. The symptoms are separated in different sub-hypotheses based on the AVL-scale by Scholte & Van der Ploeg (2010), which will be later discussed.
H1: Higher rates of PSMU are related to higher rates of ADHD symptoms	
H1a: Higher rates of PSMU are related to higher rates of attention deficit
H1b: Higher rates of PSMU are related to higher rates of impulsivity	
H1c: Higher rates of PSMU are related to higher rates of hyperactivity 
Gender differences		
The relation between PMSU and ADHD symptoms might develop differently based on gender (E.g., Valkenburg & Peter, 2013). The Differential Susceptibility to Media effects Model (DSMM) (Valkenburg & Peter, 2013) provides theoretical framework for the notion that gender influences on social media use. The DSMM (Valkenburg & Peter, 2013) combines theories and models from several disciplines such as communication, psychology, and media studies. It provides an overview of what influences media use. The model focuses on general media use, but for the current study it will be used to explain social media use. 	
	The DSMM introduces (1) dispositional susceptibility, (2) developmental susceptibility, and (3) social susceptibility which respectively entails that one might be more susceptible for social media based on (1) personal factors such as gender or personality, (2) developmental background such as effects from childhood (childhood might affect one’s orientation to social media: is it good or bad to use social media), or (3) social factors such as culture. The DSMM states that all these different levels of influence on an individual influence how susceptible one is for social media. The dispositional susceptibility claims that one’s personal characteristics such as gender affect how susceptible one is for social media.  This inspires the research question to analyze the interaction of gender on the relationship between PSMU and ADHD symptoms, and provides theoretical substantiation for the hypothesis that gender has an influence on one’s (problematic) social media use.	 
	More studies that support the notion that the relation between PMSU and ADHD symptoms might interact with gender will now be discussed. First of all, there is a difference between boys and girls when it comes to ADHD symptoms, since boys show more attention deficit and girls show more internalized problems linked to ADHD (Gau, Chong, Chen, & Cheng., 2005; Kinman, 2016). Secondly, there is a difference between boys and girls when it comes to internet use and especially PSMU (Mottram & Fleming, 2009). Boys are more likely to use internet for gaming (Mottram & Fleming, 2009) and girls are more engaged with social media (CBS, 2019). The study by Boer et al. (2019) for instance showed that social media problems were higher amongst girls. This can be explained by the fact that girls engage more in social media (CBS, 2019), and that girls are more likely to develop internalized problems such as PSMU where boys are more likely to develop the externalized problems such as hyperactivity etc. (Yoshimasu, 2016). Furthermore regarding the gender relation, Yen et al. (2009) found that the relation between social media problems and ADHD is most significant among adolescent females in their study among Taiwanese college students (Yen et al., 2009). Following these studies, it is likely that gender has an influence on the relation between social media use and ADHD, which leads to the hypothesis that gender interacts with this relation (E.g. Boer et al., 2019):
H2: The relation between PSMU and ADHD symptoms interacts with gender	
(stronger for girls than for boys)
	H2a: The relation between PSMU and attention deficit interacts with gender	H2b: The relation between PSMU and impulsivity interacts with gender	
	H2c: The relation between PSMU and hyperactivity interacts with gender
Current study	
In the current study the relation of PSMU and ADHD symptoms is investigated. The results will add on to already existing literature and broaden the knowledge about the relation by adding the interaction of gender since this was not the focus of research before (Boer et al., 2019). The aim is to distinguish if the relation between PSMU and ADHD symptoms measures differently for two genders. The results will help in future policy and treatment formation, concretely by showing if the relation is stronger for boys or for girls and if treatment should be adjusted accordingly. 	


Model
Following from the previous articles the model below is composed (See figure 1).	 
Figure 1: Research model
[image: ]
Note: boys = 0, girls = 1


Methods
Sample
For measuring the concepts, in the current study cross-sectional data from 2017 was investigated. More specifically, the study was based on the data of the Digital Youth Project (DYP) (Utrecht University, 2017), which collected data since 2015 amongst students aged 12-16 from high schools. The study was approved by the research ethics board of the Faculty of Social and Behavioral Sciences of Utrecht University (FETC17-076). For the current study data from year 2017 was used because that datafile was available and had the highest number of participants. N=696 adolescents participated. In the sample were n=337 boys and n=359 girls. Participants were on average M = 12.94 years old (SD = .73) and mean education level was M = 2.36 (SD = 1.32) on an 8 point scale, which was closer to the lower side of education level. The data was collected with self-fulfilled questionnaires of student online behavior among other things. Every student was free to participate, no incentive was used. Participants were recruited through school contact. Passive consent was given by parents and students, which means that if the student was not allowed to participate action should be undertaken. No action needed to be undertaken if the student was allowed to participate. Students and their parents were provided with an information letter before participation and were informed that they could stop participation at any time. Advisors were present when the questionnaires were conducted to assist where necessary. Missing values were mostly caused by lack of time for teachers to include the questionnaire in the curriculum and dropping out of whole schools. Outliers were detected by using boxplots. The missing values were present in the questions about attention deficit, impulsivity, and hyperactivity. The missing values were coded with -99.
[bookmark: _Hlk102493342]PSMU	
PSMU was measured using the “Compulsief sociale mediagebruik” scale by Van den Eijnden, Lemmens & Valkenburg (2016). This scale encompassed 9 questions about one’s experience with social media. These questions measured if a situation occurred in the past year. The answers to these questions were ‘yes’ or ‘no’. The Cronbach’s was alpha .67 which was adequate, therefore one factor for PSMU was made (see syntax, appendix 1).	
	For the interaction variable the variable of PSMU was centered, by computing the mean of PSMU and computing a new variable subtracting the mean of values. With this new centered variable the rest of the analysis was executed.  	
ADHD symptoms	
ADHD symptoms were measured using the “ADHD Vragenlijst” (AVL) by Scholte & Van der Ploeg (2010). The factors were attention deficit, hyperactivity and impulsivity. Each of those factors consisted of multiple components from the questionnaire. The variables about attention deficit, impulsivity, hyperactivity were measured with a 5 point Likert scale with answers ranging from “never” until “always”. All questions were formulated in the same direction (high score (5) meant high level of attention deficit for example), therefore none of the questions needed recoding. To ensure that every component was a relevant variable for the factor, three separate factor analysis were conducted. The factor analysis showed a high Cronbach’s alpha (attention deficit = .88, impulsivity = .79, and hyperactivity = .86) which meant that three separate variables could be formed for attention deficit, impulsivity, and hyperactivity (see syntax, appendix 1). 
Interaction and control variables	
The interaction of gender was measured by computing the interaction between gender and the centered PSMU. Lastly the control variables were age and education level on a scale with 8 options.
Analysis of H1 and H2	 
A multiple regression analysis was executed to compute how the independent variable (PSMU) was related to the dependent variable (ADHD symptoms) and whether this relation interacted with gender. Four different models were computed to analyze the relation and interaction. In block 1 the control variables were included, block 2 represented the independent variable PSMU (H1), block 3 included the gender variable, and block 4 contained the interaction with gender (H2). It was important to check the main effect of gender as well, before the interaction, to establish if gender has an effect at all before establishing the interacting effect. 

Results
In table 1 and 2 the descriptive statistics of the independent, dependent, and control variables are shown. For the three ADHD symptoms (attention deficit (M = 2.22, SD = .75), impulsivity (M = 1.95, SD = .68), and hyperactivity (M = 2.20, SD = .90)) the population scored on average below 2.5 on a scale of 5 points and therefore on the lower side of the scales. The mean of PSMU is M = 1.12 (SD = .17) on a two-point scale, which was again on the lower side. 

Table 1: Descriptive statistics 
	Variable
	n
	M
	SD

	Age
	696
	12.94
	.73

	Education level
	696
	2.36
	1.32

	PSMU 
	696
	1.12
	.17

	Attention deficit
	695
	2.22
	.75

	Impulsivity 
	695
	1.95
	.68

	Hyperactivity 
	695
	2.20
	.90

	Valid N (listwise)
	695
	
	


Note: PSMU = Problematic social media use
	[bookmark: _Hlk105682324]
Table 2: Gender distribution

	Variable
	Frequency
	Percent

	
	Boy
	359
	51.6

	
	Girl
	337
	48.4

	
	Total
	696
	100.0



Correlation
In table 3 the correlations can be viewed. The independent variable PSMU correlated with education level r (695) = -.28, p < .01, attention deficit r (694) = .29, p < .01, impulsivity r (694) = .35, p < .01, hyperactivity r = (694) .28, p < .01. These were all significant correlations, and not too high. The correlation between PSMU and the interaction between gender and PSMU was r (695) = .74, p < .01. This correlation was considered high and could have meant multicollinearity, however the interaction variable included PSMU which explains the high correlation. Attention deficit, impulsivity and hyperactivity all significantly correlated (p < .01). The correlation values were also above r (694) = .55, which was considered mediocre. This was not strange since these variables all were symptoms of ADHD. Attention deficit and hyperactivity did not correlate with gender. Impulsivity did correlate with gender (r (694) = -.08, p < .05), which means boys were more likely to be impulsive.  

[image: Afbeelding met tafel
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Assumptions
Before the multiple regression analysis was executed, the assumptions were checked. The tests met the assumptions of linearity, random sample, and homoscedasticity. This can be seen in the syntax (appendix 1)

Multiple regression analysis	
Multiple regression analysis of ADHD symptoms
The regression analyses of the three ADHD symptoms were formed with 4 models, as described in the methods. Standardized beta’s were used. The tables are shown below the methods. 

[bookmark: _Hlk105612663][bookmark: _Hlk105612723]Multiple regression analysis attention deficit	
The results in table 4 show the multiple regression analysis of H1a: Higher rates of PSMU are related to higher rates of attention deficit and H2a: The relation between PSMU and attention deficit interacts with gender. In table 4 can be viewed that model 1, with the control variables, explained .010 of variance of attention deficit (R² = .010, F(2, 69) = 3.35, p = .04). Model 2 (R² = .102, F(3, 691) = 26.07, p < .001) cared for .102 of the connection for attention deficit, which was an increase over model 1 with ДR² = .092, p < .001. The consecutive models provided respectively R² = .105 (model 3: R² = .11, F(4, 690) = 20.31, p < .001) and R² = .108 (model 4: R² = .11, F(5, 689) = 16.68, p < .001) of the explained variance for attention deficit. Models 1 through 4 were significant, which meant that all of the models were a good fit to analyze the relation to attention deficit. However, the addition of gender and the interaction of gender and PSMU were both not significant in added explained variance. The addition of PSMU was significant in explaining the relation to attention deficit (ДR² = .092, p < .001). Age was also significant in the first and second model. For the remainder of the analysis model 2 will be used.
	The relation of PSMU and attention deficit was significant (β = .32, t = 8.42 p < .001) in model 2. This meant that PSMU had a positive relation with attention deficit and the deviation of the mean did not depend on coincidence (t). Age also had a small relation (β = .12, t = 3.19, p < .05). These findings supported hypothesis 1a which entailed that PSMU was related to attention deficit. Hypothesis 2a was not supported. 

Multiple regression analysis of impulsivity
The results of the multiple regression analysis of impulsivity can be seen in table 5. Table 5 was used to analyze H1b: Higher rates of PSMU are related to higher rates of impulsivity and H2b: The relation between PSMU and impulsivity interacts with gender. Model 1 through 4 all had a significant fit to explain impulsivity: Model 1 R² = .02, F(2, 694) = 7.48, p < .001; Model 2 R² = .13, p < .001, F(3, 691) = 33.85, p < .001, which was a hefty increase of explained variance; Model 3 R² = .13, p = .03, F(4, 690) = 26.77, p < .001; and model 4 R² = .135, F(5, 689) = 21.57, p < .001. The added explained variance of model 3 was significant but small and the added explained variance of model 4 was not significant. This implicated that the interaction between PSMU and gender did not add much in explaining the relation to impulsivity, similar to the results for attention deficit. However model 3 did have significant results for the addition of gender to explain impulsivity (ДR² = .006, p <.05).. Therefore, for the remainder of the analysis of H1b and H2b model 3 was considered. 
The effect of PSMU (β = .35, t = 9.35, p < .001) and gender (β = -.08, t = -2.22, p = .03) were significant in model 3. These findings supported hypothesis 1b which entailed that PSMU was related to ADHD symptoms. The significance of the addition of gender in model 3 meant that gender was also related to impulsivity. However the interaction of gender and PSMU was not significant in model 3 which means hypothesis 2b was not supported by the findings of the current study. 

Multiple regression analysis of hyperactivity
[bookmark: _Hlk105614129]Lastly, the results of the multiple regression analysis of H1c: Higher rates of PSMU are related to higher rates of hyperactivity and H2c: The relation between PSMU and hyperactivity interacts with gender are shown in table 6. Models 1 through 4 were again significant, which meant that all of the models were a good fit to predict hyperactivity: Model 1 R² = .02, F(2, 694) = 6.24, p = .00; Model 2 R² = .08, p < .001, F(3, 692) = 20.56, p < .001; Model 3: R² = .083, F(4, 690) = 15.66, p < .001; and Model 4: R² = .087, F(4, 689) = 13.16, p < .001). However, again, model 3 and model 4 did not significantly add explained variance. Only the addition of PSMU in model 2 was significant (ДR² = .064, p < .001). Therefore, for the remainder of the analysis model 2 will be discussed. 
	The relation of PSMU and hyperactivity was significant in model 2 (β = .27, t = 6.95, p < .001). These findings support hypothesis 1c which entailed that PSMU was related to hyperactivity. The findings of the current study do not support hypothesis 2c because the added explained variance and the relation of the interaction of gender and PSMU were not significant in model 4. 




Table 4: Coefficients model 1, 2, 3, and 4. Attention deficit 
	
	Model fit
	R²
	ДR²
	β

	MODEL 1
Block 1: control variables
   Age
   Education level
	
	      F(2, 69) = 3.35, p = .04
	
	
	

	
	
	
	.010
	
	
    .09*

	
	
	
	
	
	   -.02

	MODEL 2
Block 1: control variables
   Age
   Education level
Block 2: PSMU (H1a)
   Problematic social media       
   use
	
	     F(3, 691) = 26.07, p = <.001
	
	
	

	
	
	
	.102
	.092**
	

	
	
	
	
	
	   .12*

	
	
	
	
	
	    .07


  .32**

	MODEL 3
Block 1: control variables
   Age
   Education level
Block 2: PSMU (H1a)
   Problematic social media       
   use
Block 3: Gender main effect
   Gender (male = 0, female = 1)
	
	     F(4, 690) = 20.31, p = <.001
	
	
	

	
	
	
	.105
	.003
	
.11*

	
	
	
	
	
	      .08*

	
	
	
	
	
	

.32**

	
	
	
	
	
	
     -.06

	MODEL 4
Block 1: control variables
   Age
   Education level
Block 2: PSMU (H1a)
   Problematic social media       
   use
Block 3: Gender main effect
   Gender (male = 0, female = 1)
Block 4: Interaction effect (H2a)
   Gender * PSMU
	F(5, 689) = 16.68, p = <.001
	
	

	
	
	
	   .108   .003       

	
	
	
	                      .11*    

	
	
	
	                     -.08*

	
	
	
	

	
	
	
	

	
	
	
	                     .27**

                    -.06

                           .08


Note **p < .001. *p < .05	
Dependent variable: Attention deficit 	
PSMU = Problematic social media use	




Table 5: Coefficients model 1, 2, 3, and 4. Impulsivity 
	
	Model fit
	R²
	ДR²
	β

	MODEL 1
Block 1: control variables
   Age
   Education level
	
	     F(2, 694) = 7.48, p = <.001
	
	
	

	
	
	
	.021
	
	
.01

	
	
	
	
	
	-.14**

	MODEL 2
Block 1: control variables
   Age
   Education level
Block 2: PSMU (H1b)
   Problematic social media       
   use
	
	     F(3, 691) = 33.85, p = <.001
	
	
	

	
	
	
	.128
	.107**
	

	
	
	
	
	
	.03

	
	
	
	
	
	-.06


.27**

	MODEL 3
Block 1: control variables
   Age
   Education level
Block 2: PSMU (H1b)
   Problematic social media       
   use
Block 3: Gender main effect
   Gender (male = 0, female = 1)
	
	     F(4, 690) = 26.77, p = <.001
	
	
	

	
	
	
	.134
	 .006*
	
.03

	
	
	
	
	
	-.04

	
	
	
	
	
	

.35**

	
	
	
	
	
	
     -.08*

	MODEL 4
Block 1: control variables
   Age
   Education level
Block 2: PSMU (H1b)
   Problematic social media       
   use
Block 3: Gender main effect
   Gender (male = 0, female = 1)
Block 4: Interaction effect (H2b)
   Gender * PSMU
	F(5, 689) = 21.57, p = <.001
	
	

	
	
	
	   .135   .001       

	
	
	
	                          .03    

	
	
	
	                          -.03

	
	
	
	

	
	
	
	

	
	
	
	                          .31**

                        -.08*

                              .05


Note **p < .001. *p < .05	
Dependent variable: Impulsivity 	
PSMU = Problematic social media use	

[bookmark: _Hlk103502803]


Table 6: Coefficients model 1, 2, 3, and 4. Hyperactivity 
	
	Model fit
	R²
	ДR²
	β

	MODEL 1
Block 1: control variables
   Age
   Education level
	
	     F(2, 694) = 6.24, p = .00
	
	
	

	
	
	
	.018
	
	
.01

	
	
	
	
	
	-.13**

	MODEL 2
Block 1: control variables
   Age
   Education level
Block 2: PSMU (H1c)
   Problematic social media       
   use
	
	     F(3, 692) = 20.56, p = <.001
	
	
	

	
	
	
	.082
	.064**
	

	
	
	
	
	
	.03

	
	
	
	
	
	-.06


.27**

	MODEL 3
Block 1: control variables
   Age
   Education level
Block 2: PSMU (H1c)
   Problematic social media       
   use
Block 3: Gender main effect
   Gender (male = 0, female = 1)
	
	     F(4, 690) = 15.66, p = <.001
	
	
	

	
	
	
	.083
	.001
	
.04

	
	
	
	
	
	-.06

	
	
	
	
	
	

.26**

	
	
	
	
	 
	
     .04

	MODEL 4
Block 1: control variables
   Age
   Education level
Block 2: PSMU (H1c)
   Problematic social media       
   use
Block 3: Gender main effect
   Gender (male = 0, female = 1)
Block 4: Interaction effect (H2c)
   Gender * PSMU
	     F(4, 689) = 13.16, p = <.001
	
	

	
	
	      
	    .087   .004       

	
	
	
	                      .03    

	
	
	
	                     -.06

	
	
	
	

	
	
	
	

	
	
	
	                     .19**

                    .04

                            .09


Note **p < .001. *p < .05	
Dependent variable: Hyperactivity 	
PSMU = Problematic social media use	



Discussion
In the current study the relation between PSMU and ADHD symptoms and whether the relation interacted with gender was investigated among Dutch adolescents aged 11 to 16. The hypotheses were formed based on literature on the relation of PSMU, ADHD symptoms, and gender. Cross-sectional data was used from the Digital Youth Project. Three multiple regression analysis were executed. 
Hypothesis 1 was supported	
The findings of the current study are in line with the findings by Yen et al. (2007), Yen et al. (2009), and Beyens et al. (2018). These three cross-sectional studies found that adolescents who used social media problematically scored higher on (self-reported) ADHD. Baumgartner (2017) and Boer et al. (2019) found this relation as well, with a longitudinal design. The findings could be explained by the theories of Nikkelen et al. (2014), Fallone et al. (2001), and Baumgartner (2017) who describe that ADHD symptoms can result from media multitasking which causes attention deficit, as does the over-engaging with media what provides constant entertainment and consequently results in attention deficit with other activities. Additionally, the blue light of computer and phone screens on which media is interacted with can cause negative effects on sleep schedules which can cause attention deficit during daytime.  	
Hypothesis 2 was not supported 	
The findings of the current study did not support the findings of other studies about the interaction of gender with the relationship between PSMU and ADHD symptoms. The results of the analysis of the current study showed no significance of the interaction of gender and PSMU on ADHD symptoms. The results of the multiple regression analysis did show significance for the main effect of gender on impulsivity in model 3 (table 5), which means that gender was related to impulsivity. This is in line with Volksgezondheidenzorg (2021) and Boer et al. (2019) who show that ADHD symptoms differ for genders and that boys show more outward ADHD symptoms such as impulsivity. Boer et al. (2019) used gender as a covariate[footnoteRef:1] in the beginning of their research. They found that girls were more likely to problematically use social media. They did not consider gender further in the analysis. The differing results of this study and previous studies merit discussion and consideration. The findings of the studies by Yen et al. (2009), Beyens et al. (2018), and the theory of the DSMM (Valkenburg & Peters, 2013), which found that the relation between PSMU and ADHD symptoms develops differently for genders, were not supported by the results of the current study. The conflicting results of the current study and the study by Yen et al. (2009) could be attributed to the eight year separation in publication of the studies. In eight years social media became more advanced (Internet world stats, 2021). Additionally, the eight year difference in publication also accounts for the fact that participants have had a different onset and time period of when they started using social media. Media could therefore have had a different relation to individuals nowadays then it had eight years ago. Additionally, Yen et al. (2009) performed their research among college students aged 18 to 48. The different age category can also account for different results. The conflicting results of the current study and the study by Beyens et al. (2018) could be attributed to the focus of Beyens on broader media use than exclusively social media use. The results of this study imply that the relation between PSMU and ADHD symptoms did not interact with gender, whereas Beyens et al. (2018) found that the relation between screen media use and ADHD symptoms did interact with gender. This implies that a more in-depth analysis of individual media would add on to previously general media effect research. Finally, the theory by the DSMM (2013) that included that gender influenced social media use was also not supported by the findings of the current study. This could be explained by the fact that the DSMM applies to all age categories to explain social media use, whereas the analysis of the current study only focused on adolescents between the age of 11 and 16 to explain social media use. Additionally, the DSMM (2013) is used to analyze general media whereas this study analyzed only social media, similar to Beyens et al. (2018). [1:  Covariate: an independent variable that can influence the outcome of a given statistical trial, but which is not of direct interest. (Oxford, 2021)] 

Strengths and limitations	
In this study existing data from the Digital Youth Project was used. The data was structurally collected. Validated scales were used for the measuring of PSMU and ADHD symptoms. These are strengths of the current study because the data and scales are reliable. Additionally it is an advantage that the data were collected on a large scale, which makes the data more reliable since a more diverse group has filled in the questionnaire. Another advantage of the large-scale collection process is the number of respondents. The analysis of this study was based on this large number of respondents instead of executing data collection and trying to get enough respondents for a reliable output. 	
	A limitation of the current study encompasses the formulation of the ADHD scale. Even though the scale by Scholte & Van der Ploeg (2010) was validated, the symptoms of ADHD do differ between males and females. The scale consisted of attention deficit, impulsivity, and hyperactivity. The main symptoms for women are more about mood shifts, depression, and fear, whereas men are more prone to show aggressive and criminal behaviors. (Parnassia groep, 2017). It would be interesting to include more symptoms for future research. Another limitation of the current study is the cross-sectional style. The direction of the link between PSMU and ADHD symptoms remains unsure.  
Future research	
The results of the multiple regression analysis show that there is a relation between PSMU and the ADHD symptoms attention deficit, impulsivity, hyperactivity. The direction, however, cannot be defined by the analysis of the current cross-sectional research. An analysis of longitudinal data is necessary to define the direction of the relation found in the current and previous studies. In future research it is therefore advised to focus on longitudinal data with multiple waves. The direction of the relation can then be defined. When the direction is established, policies can be made to distinctly target either PSMU, or the symptoms of ADHD that are linked to PSMU.	
	From the current research there is no substantiation to assume that gender influences the relation of PSMU and ADHD symptoms. This result is incongruous with the findings by Yen et al. (2007) and others. Future research should still focus on the influence of gender since these findings are inconclusive. 	
	Furthermore, for future research it is advised to look at other possible interactions that might influence the relation of PSMU and ADHD symptoms. Gender might not have had an influence in the current study, but it would be interesting to look at the effect personality has on the relation. The DSMM (Valkenburg & Peter, 2013) also provides support for the notion that personality influences social media use. Personality might be a bigger factor than gender. The characteristics of someone who is very outgoing might interact with the relationship where the characteristics of someone with an introverted character might not interact. These characteristics transcend gender since not all boys and girls are the same.
Societal contribution 	
The results of the current cross-sectional study proved a relation between PSMU and ADHD symptoms. Regardless of the direction of the relation, it proves action should be undertaken. It is advised to create policy such as extra school lessons about the effects of problematic social media use, and what could cause one to problematically use social media. Either PSMU as the outcome or ADHD symptoms as the outcome are not beneficial. Youth, and their parents and teachers, should be made aware of the relation between PSMU and ADHD symptoms. Furthermore, according to this study there is no substantiation to differentiate in approach or treatment between boys and girls.
Conclusion
This research among Dutch adolescents has shown that problematic social media use (PSMU) is related to more ADHD symptoms. The aim of this study, which was to find out if the relation between PSMU and ADHD symptoms was interacting with gender, is achieved by analyzing the 2017 wave of Digital Youth Project data. The main findings are that PSMU is related to ADHD symptoms and this relation is not interacting with gender in the 12-16 year-old Dutch study group. This approach provides new insight into the research of the relation of social media to ADHD symptoms and can provide in shaping new policies. E.g., Nikkelen et al. (2014) provides theory for why PSMU relates to ADHS, and e.g. the DSMM (2013) provides explanations about the external influences that influences individual’s social media use. The results confirm existing findings about the relation between PSMU and ADHD symptoms and do not support the findings about its interaction with gender.   
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Appendix 1
Syntax

* Encoding: UTF-8.
DATASET ACTIVATE Werkbestand DYP 2.0.

*checking for missing values.

FREQUENCIES VARIABLES=AV3 AV4 AV_opleiding AV20_1 AV20_2 AV20_3 AV20_4 AV20_5 AV20_6 AV20_7 AV20_8 AV20_9 AV29_1 AV29_2 AV29_3 AV29_4 AV29_5 AV30_1 
    AV30_2 AV30_3 AV30_4 AV30_5 AV31_1 AV31_2 AV31_3 AV31_4 AV31_5 AV32_1 AV32_2 AV32_3 AV32_4 AV32_5 
    AV32_6 AV34 AV35 
  /ORDER=ANALYSIS.

*System missing recoden.

RECODE AV29_1 AV29_2 AV29_3 AV29_4 AV29_5 AV30_1 AV30_2 AV30_3 AV30_4 AV30_5 AV31_1 AV31_2 AV31_3 
    AV31_4 AV31_5 AV32_1 AV32_2 AV32_3 AV32_4 AV32_5 AV32_6 (SYSMIS=-99).
EXECUTE.

*Variable view "missings" aangepast van Nono naar -99 discrete missing value.

*Descriptives opvragen.

DESCRIPTIVES VARIABLES=AV3 AV4 AV_opleiding AV20_1 AV20_2 AV20_3 AV20_4 AV20_5 AV20_6 AV20_7 AV20_8 AV20_9 AV29_1 AV29_2 AV29_3 AV29_4 AV29_5 
    AV30_1 AV30_2 AV30_3 AV30_4 AV30_5 AV31_1 AV31_2 AV31_3 AV31_4 AV31_5 AV32_1 AV32_2 AV32_3 AV32_4 
    AV32_5 AV32_6 
  /STATISTICS=MEAN STDDEV MIN MAX.

*Correlaties bekijken voor de factor analyse.  --> delete

CORRELATIONS
  /VARIABLES=AV3 AV4 AV_opleiding AV20_1 AV20_2 AV20_3 AV20_4 AV20_5 AV20_6 AV20_7 AV20_8 AV20_9 AV29_1 AV29_2 AV29_3 AV29_4 AV29_5 AV30_1 AV30_2 
    AV30_3 AV30_4 AV30_5 AV31_1 AV31_2 AV31_3 AV31_4 AV31_5 AV32_1 AV32_2 AV32_3 AV32_4 AV32_5 AV32_6 
  /PRINT=TWOTAIL NOSIG FULL
  /MISSING=PAIRWISE.

*Even alleen correlatie van AVL scholte, hierin staan alle metingen. ---> delete

CORRELATIONS
  /VARIABLES=AV29_1 AV29_2 AV29_3 AV29_4 AV29_5 AV30_1 AV30_2 AV30_3 AV30_4 AV30_5 AV31_1 AV31_2 
    AV31_3 AV31_4 AV31_5 AV32_1 AV32_2 AV32_3 AV32_4 AV32_5 AV32_6
  /PRINT=TWOTAIL NOSIG FULL
  /MISSING=PAIRWISE.

*Correlatie van alleen attention...

CORRELATIONS
  /VARIABLES=AV29_1 AV29_2 AV29_3 AV29_4 AV29_5 AV30_1 AV30_2 AV30_3 AV30_4
  /PRINT=TWOTAIL NOSIG FULL
  /MISSING=PAIRWISE.

*...Impulsivity...

CORRELATIONS
  /VARIABLES=AV30_5 AV31_1 AV31_2 AV31_3 AV31_4 AV31_5
  /PRINT=TWOTAIL NOSIG FULL
  /MISSING=PAIRWISE.

*...and hyperactivity.

CORRELATIONS
  /VARIABLES=AV32_1 AV32_2 AV32_3 AV32_4 AV32_5 AV32_6
  /PRINT=TWOTAIL NOSIG FULL
  /MISSING=PAIRWISE.

*Factor analyse van hyperactivity. 

FACTOR
  /VARIABLES AV32_1 AV32_2 AV32_3 AV32_4 AV32_5 AV32_6
  /MISSING PAIRWISE 
  /ANALYSIS AV32_1 AV32_2 AV32_3 AV32_4 AV32_5 AV32_6
  /PRINT INITIAL CORRELATION EXTRACTION ROTATION
  /FORMAT SORT BLANK(.30)
  /PLOT EIGEN
  /CRITERIA MINEIGEN(1) ITERATE(25)
  /EXTRACTION PC
  /CRITERIA ITERATE(25)
  /ROTATION VARIMAX
  /METHOD=CORRELATION.

*Factor analyse impulsivity.

FACTOR
  /VARIABLES AV30_5 AV31_1 AV31_2 AV31_3 AV31_4 AV31_5
  /MISSING PAIRWISE 
  /ANALYSIS AV30_5 AV31_1 AV31_2 AV31_3 AV31_4 AV31_5
  /PRINT INITIAL CORRELATION EXTRACTION ROTATION
  /FORMAT SORT BLANK(.30)
  /PLOT EIGEN
  /CRITERIA MINEIGEN(1) ITERATE(25)
  /EXTRACTION PC
  /CRITERIA ITERATE(25)
  /ROTATION VARIMAX
  /METHOD=CORRELATION.

*Factor analyse attention.

FACTOR
  /VARIABLES AV29_1 AV29_2 AV29_3 AV29_4 AV29_5 AV30_1 AV30_2 AV30_3 AV30_4
  /MISSING PAIRWISE 
  /ANALYSIS AV29_1 AV29_2 AV29_3 AV29_4 AV29_5 AV30_1 AV30_2 AV30_3 AV30_4
  /PRINT INITIAL CORRELATION EXTRACTION ROTATION
  /FORMAT SORT BLANK(.30)
  /PLOT EIGEN
  /CRITERIA MINEIGEN(1) ITERATE(25)
  /EXTRACTION PC
  /CRITERIA ITERATE(25)
  /ROTATION VARIMAX
  /METHOD=CORRELATION.

*Factor analyse social media problems.
    
FACTOR
  /VARIABLES AV20_1 AV20_2 AV20_3 AV20_4 AV20_5 AV20_6 AV20_7 AV20_8 AV20_9
  /MISSING LISTWISE 
  /ANALYSIS AV20_1 AV20_2 AV20_3 AV20_4 AV20_5 AV20_6 AV20_7 AV20_8 AV20_9
  /PRINT INITIAL EXTRACTION ROTATION
  /PLOT EIGEN
  /CRITERIA MINEIGEN(1) ITERATE(25)
  /EXTRACTION ML
  /CRITERIA ITERATE(25)
  /ROTATION VARIMAX
  /SAVE BART(ALL).

*chr alpha van attention. 

RELIABILITY
  /VARIABLES=AV29_1 AV29_2 AV29_3 AV29_4 AV29_5 AV30_1 AV30_2 AV30_3 AV30_4
  /SCALE('ALL VARIABLES') ALL
  /MODEL=ALPHA
  /STATISTICS=DESCRIPTIVE SCALE
  /SUMMARY=TOTAL.

*chr alpha van impulsivity.

RELIABILITY
  /VARIABLES=AV30_5 AV31_1 AV31_2 AV31_3 AV31_4 AV31_5
  /SCALE('ALL VARIABLES') ALL
  /MODEL=ALPHA
  /STATISTICS=DESCRIPTIVE SCALE
  /SUMMARY=TOTAL.

*chr alpha van hyperactivity.

RELIABILITY
  /VARIABLES=AV32_1 AV32_2 AV32_3 AV32_4 AV32_5 AV32_6
  /SCALE('ALL VARIABLES') ALL
  /MODEL=ALPHA
  /STATISTICS=DESCRIPTIVE SCALE
  /SUMMARY=TOTAL.

*chr alpha van problematic social media use. 

RELIABILITY
  /VARIABLES=AV20_1 AV20_2 AV20_3 AV20_4 AV20_5 AV20_6 AV20_7 AV20_8 AV20_9
  /SCALE('ALL VARIABLES') ALL
  /MODEL=ALPHA
  /STATISTICS=DESCRIPTIVE SCALE
  /SUMMARY=TOTAL.

*nieuwe schaal voor attention, impulsivity &hyperactivity compute.

COMPUTE Attention_scale=MEAN(AV29_1,AV29_2,AV29_3,AV29_4,AV29_5,AV30_1,AV30_2,AV30_3,AV30_4).
EXECUTE.

COMPUTE Impulsivity_scale=MEAN(AV30_5,AV31_1,AV31_2,AV31_3,AV31_4,AV31_5).
EXECUTE.

COMPUTE Hyperactivity_scale=MEAN(AV32_1,AV32_2,AV32_3,AV32_4,AV32_5,AV32_6).
EXECUTE.

*nieuwe schaal voor Problematic social media use (PSMU)

COMPUTE Problematic_use_sm=MEAN(AV20_1,AV20_2,AV20_3,AV20_4,AV20_5,AV20_6 ,AV20_7,AV20_8,AV20_9).
EXECUTE.

*dummy gender. 

RECODE AV3 (1=0) (2=1) INTO dummy_geslacht.
VARIABLE LABELS  dummy_geslacht 'dummy_geslacht'.
EXECUTE.

*check of de recode bij gender dummy goed is gegaan. 

CROSSTABS
  /TABLES=AV3 BY dummy_geslacht
  /FORMAT=AVALUE TABLES
  /CELLS=COUNT
  /COUNT ROUND CELL.

*descriptives voor descriptives tabel.

DATASET ACTIVATE Werkbestand DYP 2.0.
DESCRIPTIVES VARIABLES=AV4 AV_opleiding dummy_geslacht Problematic_use_sm Attention_scale Impulsivity_scale Hyperactivity_scale 
  /STATISTICS=MEAN STDDEV MIN MAX.

*om het GEMIDDELDE van PSMU te berekenen nu de frequencies opvragen. die straks toevoegen in computen van gecentreerde functie sm gebruik. 

FREQUENCIES VARIABLES=Problematic_use_sm
  /STATISTICS=MEAN
  /ORDER=ANALYSIS.

*om een interactie variabele te maken van gender en social media gebruik, nu PSMU "centreren".

COMPUTE Problematic_use_sm_gecentreerd=Problematic_use_sm - 1.12.
EXECUTE.

*check of de standaard deviatie van sm gebruik en gecentreerd sm gebruik nog hetzelfde is.

DESCRIPTIVES VARIABLES=Problematic_use_sm Problematic_use_sm_gecentreerd
  /STATISTICS=MEAN STDDEV MIN MAX.

*interactie variabele PSMU * Gender compute.

COMPUTE int_prblmsm_gender=Problematic_use_sm_gecentreerd * dummy_geslacht.
EXECUTE.



* Chart Builder. Scatterplot voor lineariteit. adjusted minimum of graph y-axis to 0. 
GGRAPH
  /GRAPHDATASET NAME="graphdataset" VARIABLES=Problematic_use_sm_gecentreerd Attention_scale MISSING=LISTWISE 
    REPORTMISSING=NO
  /GRAPHSPEC SOURCE=INLINE
  /FITLINE TOTAL=NO SUBGROUP=NO.
BEGIN GPL
  SOURCE: s=userSource(id("graphdataset"))
  DATA: Problematic_use_sm_gecentreerd=col(source(s), name("Problematic_use_sm_gecentreerd"))
  DATA: Attention_scale=col(source(s), name("Attention_scale"))
  GUIDE: axis(dim(1), label("Problematisch social media use gecentreerde functie"))
  GUIDE: axis(dim(2), label("Attention scale"))
  GUIDE: text.title(label("Scatter Plot of Attention scale by Problematisch social media use gecentreerde functie"))
  ELEMENT: point(position(Problematic_use_sm_gecentreerd*Attention_scale))
END GPL.

GGRAPH
  /GRAPHDATASET NAME="graphdataset" VARIABLES=Problematic_use_sm_gecentreerd Impulsivity_scale MISSING=LISTWISE 
    REPORTMISSING=NO
  /GRAPHSPEC SOURCE=INLINE
  /FITLINE TOTAL=NO SUBGROUP=NO.
BEGIN GPL
  SOURCE: s=userSource(id("graphdataset"))
  DATA: Problematic_use_sm_gecentreerd=col(source(s), name("Problematic_use_sm_gecentreerd"))
  DATA: Impulsivity_scale=col(source(s), name("Impulsivity_scale"))
  GUIDE: axis(dim(1), label("Problematisch social media use gecentreerde functie"))
  GUIDE: axis(dim(2), label("Impulsivity scale"))
  GUIDE: text.title(label("Scatter Plot of Impulsivity scale by Problematisch social media use gecentreerde functie"))
  ELEMENT: point(position(Problematic_use_sm_gecentreerd*Impulsivity_scale))
END GPL.

GGRAPH
  /GRAPHDATASET NAME="graphdataset" VARIABLES=Problematic_use_sm_gecentreerd Hyperactivity_scale MISSING=LISTWISE 
    REPORTMISSING=NO
  /GRAPHSPEC SOURCE=INLINE
  /FITLINE TOTAL=NO SUBGROUP=NO.
BEGIN GPL
  SOURCE: s=userSource(id("graphdataset"))
  DATA: Problematic_use_sm_gecentreerd=col(source(s), name("Problematic_use_sm_gecentreerd"))
  DATA: Hyperactivity_scale=col(source(s), name("Hyperactivity_scale"))
  GUIDE: axis(dim(1), label("Problematisch social media use gecentreerde functie"))
  GUIDE: axis(dim(2), label("Hyperactivity scale"))
  GUIDE: text.title(label("Scatter Plot of Hyperactivity scale by Problematisch social media use gecentreerde functie"))
  ELEMENT: point(position(Problematic_use_sm_gecentreerd*Hyperactivity_scale))
END GPL.

*Hiervoor nog bepaalde checks voor assumptions checken.
*Regressie uitvoer.

DATASET ACTIVATE Werkbestand DYP 2.0.
REGRESSION
  /MISSING LISTWISE
  /STATISTICS COEFF OUTS R ANOVA
  /CRITERIA=PIN(.05) POUT(.10)
  /NOORIGIN 
  /DEPENDENT Attention_scale
  /METHOD=ENTER AV4 AV_opleiding
  /METHOD=ENTER Problematic_use_sm_gecentreerd
  /METHOD=ENTER dummy_geslacht
  /METHOD=ENTER int_prblmsm_gender.

DATASET ACTIVATE Werkbestand DYP 2.0.
REGRESSION
  /MISSING LISTWISE
  /STATISTICS COEFF OUTS R ANOVA
  /CRITERIA=PIN(.05) POUT(.10)
  /NOORIGIN 
  /DEPENDENT Impulsivity_scale
  /METHOD=ENTER AV4 AV_opleiding
  /METHOD=ENTER Problematic_use_sm_gecentreerd
  /METHOD=ENTER dummy_geslacht
  /METHOD=ENTER int_prblmsm_gender.

DATASET ACTIVATE Werkbestand DYP 2.0.
REGRESSION
  /MISSING LISTWISE
  /STATISTICS COEFF OUTS R ANOVA
  /CRITERIA=PIN(.05) POUT(.10)
  /NOORIGIN 
  /DEPENDENT Hyperactivity_scale
  /METHOD=ENTER AV4 AV_opleiding
  /METHOD=ENTER Problematic_use_sm_gecentreerd
  /METHOD=ENTER dummy_geslacht
  /METHOD=ENTER int_prblmsm_gender.
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