
 

 

 University of Groningen

Multimedia-minded
Wiradhany, Wisnu

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2019

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Wiradhany, W. (2019). Multimedia-minded: media multitasking, cognition, and behavior. [Thesis fully
internal (DIV), University of Groningen]. University of Groningen.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 24-05-2023

https://research.rug.nl/en/publications/358e8aac-165f-4b51-a725-7c498b6c0858


Behaviors of Media Multitaskers
Note: This chapter is currently under revision  for publication in Media Psychology as: Wiradhany, W. & 
Koerts, J. (in prep.). Cognitive, Mental Health, and Socio-emotional Correlates of Media Multitasking: A 
Mini Meta-analysis

Chapter 5



132

Chapter 5

Abstract
A recent meta-analysis has shown that media multitasking behavior, or consuming multiple 

streams of media simultaneously, might not be associated with less effi  cient cognitive pro-

cessing, as measured with objective tests. Nevertheless, a growing number of studies have 

reported that media multitasking is correlated with functioning in everyday life and mental 

health-related functioning. Here, in a series of mini meta-analyses, we show that correlates 

of media multitasking can be categorized in at least four major themes. Media multitasking 

behavior is associated with high levels of self-reported problems related with behavior regu-

lation (e.g., inhibition and impulsiveness), high levels of self-reported problems related with 

metacognition (e.g., meta-awareness and planning), more (severe) symptoms of ADHD, and 

a higher level of sensation-seeking. At the same time, a high level of media multitasking is 

also associated with a high level of creativity and social success. However, while fi ndings had 

low between-studies heterogeneity, the pooled eff ect sizes were weak, ranging from z=0.15 to 

z=0.27. Thus, even though a large proportion of variance of media multitasking behavior is 

still unaccounted for, increased levels of media multitasking behavior might have implications 

on diff erent domains of everyday functioning.

Keywords: media multitasking, executive function, impulsiveness, ADHD, mini me-

ta-analysis
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Introduction
Multiple studies have demonstrated the negative consequences of media-related mul-

titasking on performance. For instance, phone use (e.g., for texting and having conversations) 

during driving is associated with increased reaction times for braking responses in driving 

simulation studies (Strayer et al., 2003; Strayer & Johnston, 2001), and phone and social 

media uses in classrooms are associated with lower GPAs at the end of an academic semester 

(Junco, 2012, 2015). Yet, media multitasking behavior, i.e. consuming two or more media 

streams or activities simultaneously, have become more prevalent (Rideout et al., 2010; Rob-

erts & Foehr, 2008). With the ubiquity of media multitasking behavior and the presumed neg-

ative consequences of multitasking in general, it is of no surprise that in recent years, people 

have started investigating the correlates of media multitaskers using both performance-based 

and self-reported measures. 

Studies focused on the correlates of media multitaskers have presented an interesting 

contradiction. On the one hand, the group of studies using performance-based measures has 

shown mixed results. Specifi cally, some studies showed that heavy, compared to light media 

multitaskers (HMMs and LMMs, respectively) displayed worse performances in diff erent ob-

jective, performance-based measures of cognition (Cain et al., 2016; Ophir et al., 2009; Ralph 

& Smilek, 2016), while others reported that HMMs performed better on performance-based 

measures of cognition, compared to LMMs (Alzahabi & Becker, 2013; Baumgartner et al., 

2014) or reported inconclusive results (Cardoso-Leite et al., 2015; Gorman & Green, 2016; 

Minear et al., 2013; K. Murphy et al., 2017; Ralph et al., 2015; Wiradhany & Nieuwenstein, 

2017). It is, therefore, not surprising that a recent review (van der Schuur et al., 2015) and a 

meta-analysis (Wiradhany & Nieuwenstein, 2017) have shown that pooled together, the as-

sociation between media multitasking and performances on performance-based measures of 

cognition is weak. Furthermore, the meta-analysis has shown that upon applying meta-an-

alytic correction, the pooled association between media multitasking and performances on 

performance-based measures of cognition turned out to be null. 

On the other hand, there is a growing number of studies showing associations between 

frequent media multitasking and problems reported on rating scales related to cognitive, so-

cial, and mental health issues. Frequent media multitasking has been associated with more 

self-reported attention lapses and mind-wandering (Ralph et al., 2013), higher levels of im-
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pulsiveness (Cain et al., 2016; Magen, 2017; Minear et al., 2013; Sanbonmatsu et al., 2013; 

Schutten, Stokes, & Arnell, 2017; Uncapher et al., 2016), an increase of social problems (Pea 

et al., 2012), a higher number of problems with executive functions (Baumgartner et al., 2014; 

Magen, 2017), more (severe) symptoms of depression and social anxiety (Becker et al., 2013), 

and more (severe) symptoms of ADHD (Magen, 2017; Uncapher et al., 2016). Together, these 

fi ndings suggest that media multitasking is not associated with performance on objective 

measures of cognition, but nevertheless, is associated with diff erent aspects of everyday func-

tioning. 

Findings from performance-based and self-reported measures might disagree with 

one another for several reasons. To start, the two measures arguably estimate one’s ability 

to function on diff erent levels. On the one hand, performance-based measures estimate one’s 

optimal performance: These measures have explicit instructions and are administered under 

highly standardized conditions. Accordingly, the results of these measures would refl ect the 

effi  ciency of cognitive processing of an individual (Stanovich, 2009; Toplak, West, & Stano-

vich, 2013). On the other hand, self-reported measures of the same construct estimate one’s 

typical performance: These measures probe a wide range of everyday behaviors which are 

related with the construct which is being estimated. Accordingly, the results of these measures 

would refl ect the ability of an individual to execute a task in conditions in which no explicit in-

structions or goals are given (Stanovich, 2009; Toplak et al., 2013). Critically, it is possible for 

an individual to score low in one type of measure but high in the other type and vice versa. For 

instance, individuals with dysexecutive symptoms might perform well in an executive func-

tion test, yet they reported frequent problems in everyday situations (Burgess et al., 2006). 

Somewhat analogously, the International Classifi cation of Functioning, Disability, and Health 

(ICF), which is developed by the World Health Organization (World Health Organization, 

2001), also draws a distinction between functions (i.e., the structural integrity of the body to 

allow for optimal use; the optimal performance) and activities (i.e., the life areas, tasks, and 

actions associated with an individual; the typical performance). Similarly, impairments on a 

functional level do not always necessarily result in impairments on the actively level due to 

compensation and adaptation. Accordingly, people who frequently media multitask might not 

perform worse in performance-based measures of cognition, yet report everyday problems as-

sociated with cognition due to the fact that laboratory measures might capture some, but not 
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all aspects of cognition or measure cognition on a diff erent level than self-reported measures. 

Presently, media multitasking behavior seems to be associated with various reports 

of cognitive, social, and mental health-related issues. To better understand how and to what 

extent media multitasking behavior is associated with these heterogeneous issues, we can look 

into the processes associated with media multitasking behavior which we outline in the sec-

tions below. 

Media Multitasking
Media use in everyday life. Multimedia is ubiquitous. In 2001 alone, it was esti-

mated that each household in the United States has 2.4 sets of television on average (Roberts 

& Foehr, 2008). A recent survey from the Pew Research Center surveying 1060 adolescents 

between 13 and 17 years of age also reported that 73% of the respondents have access to a 

smartphone, and 91% of the respondents go online from mobile devices (Lenhart, 2015). In 

addition, data from emerging countries such as Indonesia also showed a widespread access 

to smartphones: A recent survey of 2000 Indonesian respondents reported that 85% of the 

respondents used their smartphone to access the internet (Marius & Anggoro, 2014). Multi-

media devices do not only get easier to access, but they also provide increased possibilities to 

stay connected and to consume a vast amount of information easily.

With the ubiquity of multimedia devices, it is not surprising that the duration and 

frequency of multimedia exposure have been increasing. With regard to the frequency of 

multimedia use, a recent survey from the Pew Research Center surveying 1060 adolescents 

between 13 and 17 years of age reported that 92% of them went online daily. This included 

24% of adolescents who are online “almost constantly” (Lenhart, 2015). With respect to the 

duration of multimedia use, another survey from the Kaiser Family Foundation reported that 

multimedia-use duration increased from 6.5 hours to 7.5 hours per day from 1999 to 2009 

(Rideout et al., 2010). 

Since there is a fi xed amount of time per day to spend and only so much information 

to consume, perhaps it is not surprising that media multitasking behavior has become the 

selected strategy for media consumption. Indeed, the Kaiser report estimated that adolescents 

managed to consume 10.75-hour worth of media content in just 7.5 hours by multitasking 

(Rideout et al., 2010). In addition, the proportion of hours spent for multitasking has been 
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increasing as well: in 1999, children of 8-18-year old spent about 1 hour to multitask out of 

7.5 hours of media consumption per day. In 2004, these numbers grew into about 2 hours out 

of 8.5 hours of media consumption per day and in 2009, about 3 hours out of 10.8 hours of 

media consumption per day (Rideout et al., 2010). Similarly, the proportion of younger people 

who media multitask is higher than that of older people. In a cross-sectional study Carrier, 

Cheever, Rosen, Benitez, and Chang, (2009) showed that people who were born after 1978 

multitasked using multimedia 56% of the time compared with people who were born between 

1965 and 1978, and 1946 and 1964 who multitasked 49% and 35.1% of the time, respectively. 

Together, these fi ndings indicate not only that the amount of information presented in media 

is increasing, but also people, especially younger ones, try to keep up with media consumption 

by media multitasking.

What characterizes media multitasking? Media multitasking behavior is mainly 

characterized by rapid switches of attention between diff erent media streams. An observa-

tional study of concurrent television and computer usage showed that, on average, partici-

pants switched their attention 120 times within 27.5 minutes (Brasel & Gips, 2011). Similarly, 

another observational study reported that contemporary offi  ce workers spent on average 3 

minutes on a task before switching to another (González & Mark, 2004). Switching does not 

only happen between media devices, but also between diff erent media activities. For instance, 

Judd (2013) reported from computer session logs that college students switched between dif-

ferent tasks in a computer about 70% of the time and spent on average 2.3 minutes on one task 

before switching to another. 

With the high frequency of switching between diff erent media streams, it is likely for 

media multitasking behavior to disrupt other ongoing cognitive and behavioral processes. 

Firstly, media multitasking might disrupt one’s current train of thoughts, which may result 

in worse task performance. In a study in which participants were asked to study an article 

about infl uenza, participants recalled less information about the article in conditions in which 

they were either forced to check their Facebook account or allowed to check their Facebook 

account while studying the article (Kononova et al., 2016). Other studies have shown that 

media-induced interruptions might have no signifi cant impacts on task performance (Fox et 

al., 2009; Mark, Gudith, & Klocke, 2008), but nevertheless, people who experienced constant 

interruptions during work reported more stress and frustration at the end of the day (Mark et 
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al., 2008). Secondly, media multitasking behavior might disrupt ongoing social interactions. 

For instance, individuals who are multitasking might not be able to contribute optimally to a 

group discussion (Bell, Compeau, & Olivera, 2005). Furthermore, constant multitasking may 

be associated with a feel of isolation and a fear of missing-out (Carrier et al., 2015; Cheever, 

Peviani, & Rosen, 2018), and this might have a profound impact on mental health: One study 

showed that individuals who used 7-11 diff erent social media platforms had higher odds of 

having depression and social anxiety (Primack et al., 2017; see also Becker et al., 2013). Lastly, 

media multitasking behavior might disrupt other everyday behavior patterns. For instance, 

adolescents who reported higher level of media multitasking also reported having fewer hours 

of sleep per night (Calamaro, Mason, & Ratcliff e, 2009). Similarly, in a longitudinal study, 

adolescents with a higher level of media multitasking reported more sleeping problems at the 

time of the data collection, three months, and six months later (van der Schuur, Baumgartner, 

Sumter, & Valkenburg, 2018). 

The Current Study
Media multitasking behavior might interfere with ongoing cognitive, social, and be-

havioral processes in everyday situations. This behavior might not be correlated with per-

formances on objective measures of cognition (van der Schuur et al., 2015; Wiradhany & 

Nieuwenstein, 2017), but nevertheless it might have profound impact on everyday function-

ing, as indicated by self-reported measures of cognition, socio-emotional issues, and mental 

health-related issues. This article aims to examine and summarize the current body of litera-

ture on media multitasking in order to create an overview of the diff erent domains of everyday 

behavior in which functioning might be aff ected by media multitasking behavior. The evi-

dence was synthesized in a series of mini meta-analyses which were categorized into diff erent 

domains of everyday functioning. Additionally, we also examined the risk of bias across the 

fi ndings and performed a moderator analysis if risk of bias occurred.

Methods
Study Selection

All studies which examined the association between self-report measures of media 

multitasking and cognitive, social, and mental health issues, as measured with self-report rat-
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ing scales, were considered for inclusion. Studies were identifi ed in the PsycInfo, ERIC, MED-

LINE, SocINDEX, and CMMC databases, as well as the Directory of Open Access Journals 

(DOAJ) database. A combination of the following keywords was entered in the search terms: 

media multitask* AND (problem* OR executive* OR impuls* OR attention*)21. Together, the 

search yielded 130 results from the fi rst set of databases and 68 results from the DOAJ data-

base.

Figure 5.1. A fl ow diagram showing the selection of study process.

21 To ensure that all possible relevant results have been included in the meta-analysis, in addition to 
these keywords, we performed a search using more general keywords, namely media multitask* AND 
(cognition OR emotion OR trait). This search yielded no additional results.
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As Figure 5.1 shows, of the 198 studies identifi ed, 40 were duplicates and therefore 

removed. Of the 158 studies, only 43 pertained to the term “media multitasking” (i.e., not 

only pertained to “media” or “multitasking” exclusively) and therefore considered for further 

screening. Of 43 studies screened, we removed studies which did not meet the criteria below.

First, studies must have examined the association between measures of media mul-

titasking and self-report measures of cognitive, socio-emotional, and mental health issues. 

Therefore, four review articles (Aagaard, 2015; Carrier et al., 2015; Lin, 2009; van der Schuur 

et al., 2015), two meta-analysis (Jeong & Hwang, 2016; Wiradhany & Nieuwenstein, 2017), 

one measurement validity article (Baumgartner, Lemmens, et al., 2017), 12 articles which only 

included laboratory task performance measures (Alzahabi & Becker, 2013; Alzahabi et al., 

2017; Cain & Mitroff , 2011; Edwards & Shin, 2017; Gorman & Green, 2016; Lui & Wong, 2012; 

Moisala et al., 2016; K. Murphy et al., 2017; Ophir et al., 2009; Ralph & Smilek, 2016; Ralph 

et al., 2015; Yap & Lim, 2013), two articles in which the level of media multitasking was ma-

nipulated (Kazakova, Cauberghe, Pandelaere, & De Pelsmacker, 2015; Lin et al., 2009), one 

article in which only a brain imaging measure was used (Loh & Kanai, 2014) and two articles 

in which only media multitasking behavior was observed (Loh et al., 2016; Rigby et al., 2017) 

were excluded from further eligibility assessment. 

Second, since this study pertains to media multitasking behavior in general, only 

studies using a general media multitasking measure were included. Therefore, one article in 

which only a specifi c combination of media multitasking was used (Kononova et al., 2014) 

and one article (Wu, 2017) which measured the perception of media multitasking ability in-

stead of actual media multitasking frequency were removed. Lastly, one article was excluded 

since the relevant eff ect sizes could not be extracted from the published article (Shih, 2013)22. 

In all, a total of 16 articles containing 18 independent studies23 were included for synthesis 

(Baumgartner, Lemmens, et al., 2017; Baumgartner et al., 2014; Becker et al., 2013; Cain et 

al., 2016; Cardoso-Leite et al., 2015; Duff  et al., 2014; Hadlington & Murphy, 2018; Hatchel, 

Negriff , & Subrahmanyam, 2018; Magen, 2017; Minear et al., 2013; Pea et al., 2012; Ralph et 

22 The author was contacted for requesting the relevant zero-order correlations not reported in the 
article. Unfortunately, due to unforeseen circumstances the original dataset was no longer available. 
Nevertheless, we are thankful to Dr. Shui-I Shih for her cooperation.

23 Two of the studies (Baumgartner, van der Schuur, et al., 2017) were longitudinal studies with 3 waves 
each. All study waves were included (see Table 5.1).
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al., 2013; Sanbonmatsu et al., 2013; Schutten et al., 2017; Uncapher et al., 2016; X. Yang & 

Zhu, 2016). Table 5.1 shows the measures of self-reported functioning included in each study 

and the number of participants assessed.

Table 5.1. Overview of included studies in meta-analysis, including the number of participants, and the 

measures of self-reported functioning used in each study

Authors (year) Ntotal Measure(s) of self-reported 

functioning

Sample 

description

Pea et al. (2012) 3461 Social success, Normalcy feelings 100% females, 

Mage=10.57

Becker et al. (2013) 319 Social Phobia Inventory (SPIN), Patient 

Health Questionnaire (PHQ)-Depressed 

Mood

69.6% females, 

undergraduate 

students

Minear et al. (2013) 221 Barratt Impulsiveness Scale (BIS) 68.32% females, 

Mage=19.8

Ralph et al. (2013) 202 Mindful Attention Awareness Scale – 

Lapses Only (MAAS-LO), Attention-related 

Cognitive Errors Scale (ARCES), Memory 

Failures Scale (MFS), Mind Wander-

ing-Spontaneous (MW-S), Mind Wan-

dering-Deliberate (MW-D), Attentional 

Control-Switching (AC-S), Attentional 

Control-Distractibility (AC-D)

72.28% females, 

undergraduate 

students

Sanbonmatsu et al. 

(2013)

277 Barratt Impulsiveness Scale (BIS), 

Sensation-seeking Scale (SSS)

56.77% females, 

Medianage=21

Baumgartner et al. 

(2014)

523 Behavior Rating Inventory of Executive 

Functions (BRIEF): Working Memory, Inhi-

bition, and Shifting subscales

48% females, 

Mage=13.09
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Authors (year) Ntotal Measure(s) of self-reported 

functioning

Sample 

description

Duff  et al. (2014, Study 

1)

308 Cognitive Failures Questionnaire (CFQ), 

Personal Control Scale (PCS), 

Brief Sensation-seeking Scale (B-SSS), 

Creativity, Imagination, Need for Simplicity 

(NfS)

58.12% females, 

Mage=20.37

Duff  et al. (2014, Study 

2)

501 Cognitive Failures Questionnaire (CFQ), 

Personal Control Scale (PCS), 

Brief Sensation-seeking Scale (B-SSS), 

Creativity, Imagination, Need for Simplicity 

(NfS)

51.09% females, 

Mage=34.43

Cardoso-Leite et al. 

(2015)

60 Cognitive Failure Questionnaire (CFQ), 

Attention Defi cit/Hyperactivity Disorder 

Self-Report Scale (ADHD-ASRS)

13.33% females, 

Mage=20.68

Uncapher et al. (2015) 139 Barratt Impulsiveness Scale (BIS), Attention 

Defi cit/Hyperactivity Disorder 

Self-Report Scale (ADHD-ASRS)

58.04% females, 

Mage=22.1

Cain et al. (2016) 70 Domain-specifi c impulsivity in school-age 

children (DiSC)

49.31% females, 

Mage=14.4

Yang & Zhu (2016) 310 Barratt Impulsiveness Scale (BIS), Brief 

Sensation-seeking Scale (B-SSS)

49.35% females, 

Mage=15.3

Baumgartner et al. 

(2017, Study 1, wave 1)

1241 Inattentiveness scale-based on DSM-V 

criteria for ADHD

49% females, 

Mage=12.61*

Baumgartner et al. 

(2017, Study 1, 

wave 2)

1216 Inattentiveness scale-based on DSM-V 

criteria for ADHD

49% females, 

Mage=12.61*

Baumgartner et al. 

(2017, Study 1, 

wave 3)

1103 Inattentiveness scale-based on DSM-V 

criteria for ADHD

49% females, 

Mage=12.61*
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Authors (year) Ntotal Measure(s) of self-reported 

functioning

Sample 

description

Baumgartner et al. 

(2017, Study 2, 

wave 1)

1083 Inattentiveness scale-based on DSM-V 

criteria for ADHD

-

Baumgartner et al. 

(2017, Study 2, 

wave 2)

939 Inattentiveness scale-based on DSM-V 

criteria for ADHD

-

Baumgartner et al. 

(2017, Study 2, 

wave 3)

439 Inattentiveness scale-based on DSM-V 

criteria for ADHD

59% females, 

Mage=14.37

Magen et al. (2017) 196 Behavior Rating Inventory of Executive 

Functions (BRIEF): all subscales, Attention 

Defi cit/Hyperactivity Disorder Self-Report 

Scale (ADHD-ASRS)

74% females, 

Mage=23.44

Schutten et al. (2017) 303 Barratt Impulsiveness Scale (BIS) 83.23% females, 

Mage=19.63

Hadlington et al. (2018) 144 Risky Cybersecurity Behavior (RcSB), 

Cognitive Failure Questionnaire (CFQ)

77.77% females, 

Mage=20.63

Hatchel et al. (2018) 263 Social Interaction Anxiety Scale (SAIS), 

Rosenberg Self-Esteem Scale

49.6% females, 

Mage=20.58

*The sex proportion and Mean of age refers to the combined samples of Study 1 across the three study 

waves.

Eff ect Size Selection and Calculation
Eff ect sizes were selected from reported outcome measures which refl ect distinguish-

able constructs. For instance, a study examining the association between media multitasking 

and measures of executive function would report measures of attentional shifting, working 

memory, and inhibition, which are separate constructs. Study fi ndings related to these meas-

ures would be regarded as individual eff ect sizes. In total, 59 unique eff ect sizes were extracted 

from the studies listed in Table 5.1. Of the 59 unique eff ect sizes, we decided to exclude the 
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eff ect sizes associated with the Need for Simplicity from the studies conducted by Duff  et al. 

(2014) since the study in which this measure was described has been retracted from publica-

tion (Liu, Smeesters, & Trampe, 2012) and therefore we deemed using this scale as inappro-

priate. Therefore, 57 eff ect sizes were included in the fi nal series of mini meta-analysis.

Eff ect sizes were calculated in Fisher’s z, indicating the normalized correlation coef-

fi cients between self-reported measures of media multitasking and self-reported measures 

of cognitive, socio-emotional, and mental health issues. A positive z indicates that frequent 

media multitasking is associated with more (severe) issues and a negative z indicates that fre-

quent media multitasking is associated with less (severe) issues. In most cases, the included 

studies reported Pearson’s product-moment correlations (r) as measures of eff ect sizes. These 

r’s were converted into Fisher’s z using formula 1 below (Borenstein et al., 2009):

In which r is the Pearson’s product-moment correlation. 

Analysis
Categorization of fi ndings. Since diff erent studies featured in the meta-analysis 

and the featured rating scales measured diff erent domains of cognitive, social, and men-

tal-health, we grouped the respective eff ect sizes into diff erent categories based on the similar-

ity and dissimilarity between constructs. To illustrate, the Mindful Attention Awareness Scale 

(MAAS; Brown & Ryan, 2003) and the self-monitoring subscales of the Behavioral Ratings 

of Executive Functions (BRIEF; Gioia, Isquith, Guy, & Kenworthy, 2000; Gioia, Isquith, Ret-

zlaff , & Espy, 2002) infer a relatively similar construct related to thought-monitoring, which 

is relatively dissimilar to the construct related to forming precise information in memory in-

ferred by the Memory Failures Scale (Carriere, Cheyne, & Smilek, 2008). 

To guide the categorization process of fi ndings related to cognition, we referred to fac-

tors of executive function described in the BRIEF (Gioia, Isquith, Guy, & Kenworthy, 2000; 

Gioia, Isquith, Retzlaff , & Espy, 2002). Executive function, the group of cognitive processes 

that involves guiding goal-directed behavior (Burgess et al., 2006; Chan, Shum, Toulopoulou, 

& Chen, 2008; Diamond, 2013) provides an umbrella concept which encompasses most of the 
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cognitive operations reported in the fi ndings. Our decision to refer to BRIEF was motivated 

by several reasons. First, the BRIEF is a well-known and regularly used self-report measure 

of executive function (Baumgartner et al., 2014; Huizinga & Smidts, 2010; Toplak et al., 2013) 

and was used in many of the included studies. Second, the BRIEF measures a comprehensive 

range of executive functions from an everyday perspective (Gioia et al., 2000), thus, providing 

an ideal basis for assessing issues which might be associated with media multitasking. 

Based on factor loadings from a large sample of children and adolescents, the BRIEF 

categorizes executive function into two factors, namely Behavioral Regulation and Metacogni-

tion (Gioia et al., 2000, 2002; Huizinga & Smidts, 2010). The behavioral regulation factor has 

subscales which relate to the regulation of one’s impulses (Inhibit), attention (Shift), self-reg-

ulation (Self-Monitor), and emotion (Emotional Control). The metacognition factor has sub-

scales which relate to the ability to assess one’s current state of the task at hand (Task-Monitor), 

maintaining an online representation of learned information (Working-Memory), beginning 

a task or independently generating ideas (Initiate), keeping things in order (Organization of 

materials), and anticipating future events (Plan/Organize). 

Findings which were not directly related to cognition, namely fi ndings from diff erent 

social and mental-health related rating scales were categorized in a similar way to scales of 

cognition, with scales with similar constructs categorized in one group. For all categories, the 

fi rst author performed the categorizations and the second author checked the resulted catego-

ries. Disagreements between authors were resolved by consensus. 

Using the categorization processes above, we identifi ed four diff erent themes for cor-

relates between media multitasking and self-report measures of cognitive, social, and mental 

health issues: measures related to behavior regulation, measures related to metacognition, 

measures related to ADHD, and measures related to sensation-seeking and risk-taking. For 

each theme, random-eff ect models and pooled eff ect sizes were calculated to provide esti-

mates of the magnitude of the correlation in each theme. Measures which did not fi t into one 

of the themes were categorized in “others.” Since measures categorized in “others” pertained 

to highly heterogeneous constructs, a pooled eff ect size was not calculated for this theme.

Random-eff ect model. Since the current meta-analysis featured diff erent rating 

scales and outcome measures, we constructed a random-eff ect model to estimate the pooled 

eff ect size. This model assumes that the diff erent scales had comparable, but not identical 
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eff ect sizes which are distributed around some mean that refl ected the true eff ect (Borenstein 

et al., 2009). In our case, we assumed that the diff erent outcomes measured diff erent subsets 

of functioning. Thus, the eff ects might vary from one function to another. 

The random-eff ect model was constructed in R (R Core team, 2015) using the Metafor 

package (Viechtbauer, 2010). To account for variance infl ation of the pooled eff ect size due 

to the dependency of multiple outcome measures from one study, we calculated the robust 

variance estimation (RVE; Hedges, Tipton, & Johnson, 2010). RVE works by estimating the 

correlations between dependent outcome measures and adjusting the standard error of the 

pooled eff ect size based on these correlations (Hedges et al., 2010; Scammacca, Roberts, & 

Stuebing, 2013).

Heterogeneity and risk of bias. When signifi cant between-studies heterogeneity 

was detected, we performed a moderator analysis and a risk of bias analysis. The moderator 

analysis assesses whether the between-studies heterogeneity can be explained by shared char-

acteristics of diff erent sub-groups of studies (Hedges & Pigott, 2004). 

The risk of bias analysis tested whether the heterogeneity was stemming from bias 

coming from the level of precision in each study. Under a presence of bias, it is common for 

studies with smaller sample sizes to show an overestimation of eff ect sizes due to sampling 

errors compared with studies with bigger sample sizes, a phenomenon called small-study ef-

fect (Sterne et al., 2000). A small-study eff ect might indicate the presence of publication bias, 

since other studies with smaller sample sizes showing underestimation of the eff ect ended up 

not being published (Ioannidis, 2005; Ioannidis, Munafò, Fusar-Poli, Nosek, & David, 2014). 

As a formal inspection of small-study eff ects, we conducted an Egger’s test (Egger et al., 1997), 

in which a simple linear regression with eff ect sizes as a measure of magnitude of study eff ect 

and sample sizes or standard errors as measures of study precision is constructed.

Results
Behavior Regulation

Random-eff ect model. Figure 5.2 shows a forest plot for a group of scales which 

measured the association between media multitasking and constructs related to the ability 

to regulate behavior. Naturally, the BRIEF subscales related to the behavior regulation factor 

were categorized in this theme: Emotion Regulation (e.g., “Has outburst for little reason,” 
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Gioia et al., 2002), Self-monitor (e.g., “Is unaware of how his/her behavior aff ects or bothers 

others,”), Shift (e.g., “I get stuck on one topic or activity,” Gioia et al., 2002), and Inhibit (e.g., 

“I do not think before doing,” Gioia et al., 2002). 

In addition to the BRIEF subscales, we categorized other measures which assess the 

level of behavior regulation in this theme. Specifi cally, the PPSI-Personal control (e.g., “Some-

times I do not stop and take time to deal with my problems, but just kind of muddle ahead,” 

Heppner & Petersen, 1982), AC-switching (e.g., “I am slow to switch from one task to anoth-

er,” Carriere, Seli, & Smilek, 2013), AC-distractibility (e.g., “I have diffi  culties concentrating 

when there is music in the room around me”, Carriere et al., 2013), BIS (e.g., “I do things with-

out thinking”, Patton, Stanford, & Barratt, 1995) and DiSC (e.g., “I interrupted other people,” 

Tsukayama, Duckworth, & Kim, 2013). 

Figure 5.2. Forest plot of the eff ect sizes (Fisher’s z) for studies measuring the association between media 

multitasking and behavior regulation. Error bars indicate 95% confi dence intervals of the means. AC: 

Attentional Control; BIS: Barratt Impulsiveness Scale; BRIEF: Behavior Rating Inventory of Executive 

Function; DISC: Domain-specifi c Impulsivity in School-age Children; PPSI: Personal Problem-solving 

Inventory
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Overall, the random-eff ect model revealed a small, but signifi cant positive association 

between media multitasking and self-reported problems related to behavioral regulation, 

z=0.175, 95% CI [.174, .176], p<.001. At the same time, however, a signifi cant heterogeneity 

between the eff ect sizes was detected, I2=49.82%, Q(15)=29.51, p=.014.

Heterogeneity & risk of bias analysis. To address the heterogeneity in the mod-

el, we performed moderator analyses with three moderators. First, we explored whether the 

between-studies heterogeneity could be explained by diff erent sub-dimensions of behavioral 

regulation. Following the Behavior Regulation subscale of BRIEF, we further categorized the 

studies into studies measuring Emotional Regulation, Self-monitor, Inhibit, or Shift subscales 

of BRIEF. The non-BRIEF scales were categorized as follows: the PPSI-personal control scale 

and AC-distractibility were categorized together with the Self-monitor subscale, the AC-shift-

ing were categorized together with the Shift subscale, and the BIS and DISC were categorized 

together with the Inhibit subscale. Second, we added sex, as indicated by the proportion of 

females in the study samples as a moderator. Third, we added age, as indicated by the mean 

age of the study samples as a moderator. The three moderators did not contribute to the un-

explained variance in the model, F(3, 12)=1.58, p=.244; F(1, 14)=0.10, p=.755; F(1, 11)=1.92, 

p=0.187, respectively, indicating that the heterogeneity could not be explained by diff erences 

in subscales of the BRIEF, sex, and age.

As for the risk of bias, the Egger’s test showed no relationship between eff ect size and 

study precision, z=0.08, p=.936. This indicates that under the presence of heterogeneity, ef-

fect sizes were stable across diff erent studies with diff erent sample sizes.

Metacognition
Random-eff ect model. Figure 5.3 shows a forest plot for a group of studies which 

measured the association between media multitasking and constructs related to metacogni-

tion. The BRIEF subscales related to the metacognition factor were categorized in this theme: 

Initiate, (e.g., “I need to be told to begin a task even when willing”, Gioia et al., 2002), Work-

ing Memory, (e.g., “I have trouble remembering things, even for a few minutes,” Gioia et al., 

2002), Task-Monitor (e.g., “I make careless errors,” Gioia et al, 2002), Plan/Organize, (e.g., “I 

become overwhelmed by large assignments” Gioia et al., 2002), and Organization of Materials 

(e.g., “I cannot fi nd things in room or school desk,” Gioia et al, 2002). 
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In addition to the BRIEF subscales, we also categorized other measures which assess 

the level of metacognition in this theme, namely MW-Deliberate and MW-Spontaneous (e.g., 

“I fi nd my thoughts wandering spontaneously,” Carriere et al., 2013), MAAS-Lapses Only 

(e.g., “I snack without being aware that I’m eating,” Carriere, Cheyne, & Smilek, 2008), ARC-

ES (e.g.,“I have gone to the fridge to get one thing (e.g., milk) and taken something else (e.g., 

juice),” Carriere, Cheyne, & Smilek, 2008), and CFQ (e.g., “Do you read something and fi nd 

you haven’t been thinking about it and must read it again?,” Broadbent & Cooper, 1982). 

Figure 5.3. Forest plot of the eff ect sizes (Fisher’s z) for studies measuring the association between me-

dia multitasking and metacognition. Error bars indicate 95% confi dence intervals of the means. ARCES: 

Attention-Related Cognitive Errors; BRIEF: Behavior Rating Inventory of Executive Function; CFQ: Cog-

nitive Failures Questionnaire; MAAS: Mindful Awareness Attention Scale; MW: Mind-Wandering scale

Overall, the random-eff ect model revealed a small, but signifi cant positive association 

between media multitasking and problems with metacognition, z=0.15, 95% CI [.152, .156], 

p<.001. At the same time, however, a signifi cant heterogeneity between the eff ect sizes was 

detected, I2=73.62%, Q(13)=57.39, p<.001. 

Heterogeneity & risk of bias analysis. To address the heterogeneity in the mod-

el, we performed moderator analyses with three moderators as mentioned in the previous 
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sections, namely the subscales of BRIEF, age, and sex. Here, the metacognition subscale of 

BRIEF was used, namely Initiate, Working Memory, Task-Monitor, Organization of Materi-

als, and Plan/Organize. The non-BRIEF scales were categorized as follows: the MW-Deliber-

ate, MW-Spontaneous, ARCES, MAAS-LO, and CFQ were categorized in the Task-monitor 

subscale. Both the BRIEF subscales and Age did not contribute to the unexplained variance in 

the model, F(6, 7)=0.17, p=.976; F(1, 8)=1.95, p=.200, respectively, indicating that the heter-

ogeneity could not be explained by diff erences in subscales of BRIEF and age. However, the 

Sex moderator turned out to be signifi cant; F(1, 12)=4.79, p=.048, with studies with higher 

proportion of females reporting higher correlation estimates. 

As for the risk of bias, the Egger’s test showed no relationship between eff ect size and 

study precision, z=0.759, p=.44. This indicates that under the presence of heterogeneity, ef-

fect sizes were stable across diff erent studies with diff erent sample sizes.

ADHD
Random-eff ect model. Figure 5.4 shows a forest plot for a group of studies which 

measured the association between media multitasking and symptoms of ADHD. 

Figure 5.4. Forest plot of the eff ect sizes (Fisher’s z) for studies measuring the association between media 

multitasking and symptoms of ADHD. Error bars indicate 95% confi dence intervals of the means. ASRS: 

Adult Self-report Scale; DSM-V: Diagnostic and Statistical Manual (of Mental Disorders)-V

The random-eff ect model showed a small, but signifi cant positive association between 
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media multitasking and symptoms of ADHD, z=0.24, 95% CI [.240, .242], p<.001. The be-

tween-studies heterogeneity was low, I2=0%, Q(8)=7.41, p=.49, indicating that the eff ect was 

consistent across diff erent studies.

Sensation-seeking and Risk-taking
Random-eff ect model. Figure 5.5 shows a forest plot for a group of studies which 

measured the association between media multitasking, sensation-seeking and risk-taking.

 

Figure 5.5. Forest plot of the eff ect sizes (Fisher’s z) for studies measuring the association between media 

multitasking and sensation-seeking. Error bars indicate 95% confi dence intervals of the means. SSS: Sen-

sation-seeking Scale; B-SSS: Brief Sensation-seeking Scale; RCsB: Risky Cybersecurity Behavior Scale.

Overall, the random-eff ect model revealed a small, but signifi cant positive association 

between media multitasking and sensation-seeking, z=0.20, 95% CI [.15, .25], p<.001. The 

between-studies heterogeneity was low, I2=0%, Q(4)=4.45, p=.34, indicating that the eff ect 

was consistent across diff erent studies.

RE Model

0 0.1 0.2 0.3 0.4 0.5

Observed Outcome

Sanbonmatsu (b), 2013
Hadlington (a), 2018
Yang (a), 2016
Duff (2c), 2014
Duff (1c), 2014

SSS
RCsB
B−SSS
B−SSS
B−SSS

0.12 [0.00, 0.24]
0.33 [0.17, 0.50]
0.18 [0.07, 0.29]
0.21 [0.13, 0.30]
0.21 [0.10, 0.33]

0.20 [0.15, 0.25]

Author, Year Measure Name Fisher's z [95% CI]



151

Behaviors of Media Multitaskers

Others

Figure 5.6. Forest plot of the eff ect sizes (Fisher’s z) for studies measuring the association between media 

multitasking and measures which do not fi t in any of the categories. Error bars indicate 95% confi dence 

intervals of the means. MFS: Memory Failure Scale; PHQ: Patient Health Questionnaire; SPIN: Social 

Phobia Inventory; AB5C: Abridged Big-5 Dimensional Circumplex; SAIS: Social Interaction Anxiety 

Scale; RSE: The Rosenberg Self-Esteem Scale.

Figure 5.6 shows a forest plot for a group of studies which measured the association 

between media multitasking and constructs which did not fi t to any of the previous categories. 

Media multitasking was positively correlated with social success, symptoms of depression, 

social phobia, imagination, and creativity, but negatively correlated with normalcy feelings.
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the constructs refl ected in the fi ndings. For the measures related to cognition, especially, the 

categorization process was guided by the latent factors of the BRIEF, which refl ect daily-life 

executive function (Gioia et al., 2000, 2002; Huizinga & Smidts, 2010). 

Overall, our fi ndings can be categorized into four distinct themes. Specifi cally, frequent 

media multitasking has weak, but stable associations with an increased number of self-re-

ported problems related to behavior regulation (z=0.18), an increased number of self-report-

ed problems related to metacognition (z=0.15), higher scores on questionnaires focused on 

symptoms of ADHD (z=0.24), and higher levels of sensation-seeking and risk-taking (z=.20). 

Additionally, frequent media multitasking was correlated with higher scores on question-

naires focused symptoms of depression and social phobia and increased levels of creativity, 

imagination, and social success. 

Regarding the association between media multitasking and behavior regulation, it was 

found that participants with higher levels of media multitasking reported more diffi  culties 

with controlling/monitoring their thoughts, emotions, and behavior, and reported more dif-

fi culties with shifting from one task to another. Additionally, participants with higher media 

multitasking scores reported higher levels of impulsiveness. Somewhat consistently, other 

studies have also found that participants with higher media multitasking scores were likely to 

choose smaller, immediate rewards instead of later, larger ones and they endorsed intuitive, 

but incorrect answers of the Cognitive Refl ection Test (Schutten et al., 2017). Together, this 

set of fi ndings is perhaps unsurprising. As indicated in the introduction, media multitasking 

is characterized by frequent switches between diff erent streams of information. Thus, me-

dia multitaskers experience more frequent switches between diff erent thoughts and activi-

ties in everyday situations, perhaps more than they can manage (González & Mark, 2004). 

Consequently, they may experience more diffi  culties regulating and shifting between diff erent 

thoughts, emotions, and behavior, and may report higher levels of impulsiveness. 

Media multitasking was also associated with more self-reported diffi  culties related to 

metacognition. Specifi cally, participants with higher levels of media multitasking reported 

more diffi  culties with maintaining online representations (working memory), planning, task 

monitoring, and organizing; and they experienced more frequent mind-wandering in daily 

life. Consistently, other studies have also found that participants with higher levels of media 

multitasking reported a lower focus of attention while performing a change-detection task 
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(Wiradhany, van Vugt, & Nieuwenstein, in prep.; but see Ralph et al., 2015 for no eff ect) and 

while memorizing a video-recorded lecture (Loh et al., 2016). With regard to working memo-

ry, specifi cally, we also found that media multitasking is not associated with memory failures 

as measured by the MFS (d=.07, Ralph et al., 2013), which collectively suggests that frequent 

media multitaskers experience increased problems with maintaining online representations 

of information in memory, but not with forming memory representations per se. These fi nd-

ings were in contrast with fi ndings from a study which found that heavy media multitaskers 

experienced diffi  culties in forming exact representations in memory (Uncapher et al., 2016).

The association between media multitasking and increased problems with metacognition may 

also stem from frequent switches and interruptions which are experienced by media multi-

taskers. With frequent switches and interruptions, it is diffi  cult to maintain one’s current train 

of thoughts (Altmann, Trafton, & Hambrick, 2014; Katidioti & Taatgen, 2013). Consequently, 

monitoring diff erent thoughts and emotions becomes more diffi  cult. Additionally, with fre-

quent media multitaskers reporting more instances of mind-wandering, it is interesting to 

ask what role does mind-wandering play in metacognition. For instance, do people experience 

more problems with metacognition due to the presence of mind-wandering, or is mind-wan-

dering the consequence of having more problems with metacognition?

Media multitasking was also associated with higher scores on questionnaires focusing 

on symptoms of ADHD. This is also rather unsurprising, given that in the preceding sections, 

we discussed fi ndings with regard to the associations between media multitasking and prob-

lems with behavioral regulation and metacognition, two components of executive function. 

Indeed, it has been previously shown that people who have ADHD reported more problems 

with executive function (Boonstra, Oosterlaan, Sergeant, & Buitelaar, 2005; Mahone et al., 

2002; Mcauley, Chen, Goos, Schachar, & Crosbie, 2010; McCandless & O’Laughlin, 2007; 

Toplak, Bucciarelli, Jain, & Tannock, 2009). Additionally, a meta-analysis also showed that 

media use in general is positively correlated with ADHD-related behaviors (Nikkelen, Valken-

burg, Huizinga, & Bushman, 2014).

Media multitasking was also associated with higher levels of sensation-seeking and 

risk-taking, traits which are closely related to impulsiveness (Dalley et al., 2011; Whiteside & 

Lynam, 2001). Individuals with higher levels of sensation-seeking are characterized by a high-

er stimulation threshold for optimal behavioral performance (Hoyle, Stephenson, Palmgreen, 
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Lorch, & Donohew, 2002; Zuckerman, 2007) and a higher likelihood to act prematurely 

without foresight, which at times lead to risk-taking behaviors (Dalley et al., 2011; Hoyle et 

al., 2002; Zuckerman, 2007). Indeed, consuming multiple streams of information has been 

shown to promote a higher level of engagement (Bardhi et al., 2010; Z. Wang & Tchernev, 

2012) and to provide gratifi cations (Hwang et al., 2014) which together provide stimulations 

for those who seek them. Accordingly, people with higher level of sensation-seeking and 

risk-taking might media multitask to seek for additional stimulations.

Lastly, some of the reported fi ndings did not fi t in any of the above categories. First, 

we found a study which reported the association between media multitasking and increased 

symptoms of depression and social anxiety (Becker et al., 2013). This is somewhat consistent 

with a recent nation-wide study also showed that individuals who use multiple social media 

platforms in daily life had higher odds of having increased levels of depression and anxie-

ty (Primack et al., 2017). This leads to question whether increased levels of depression and 

anxiety are related to media multitasking, or to use of multiple media in general. The second 

group contains fi ndings related to creativity, imagination, and social success. Specifi cally, me-

dia multitasking is associated with higher self-reported levels of creativity and social success. 

This set of fi ndings indicates the potential benefi ts of media multitasking behavior.

To summarize, consuming multiple streams of information in media multitasking is 

challenging and can be overwhelming. In addition to having to select and to take action on 

multiple streams of information, media multitaskers might also experience more distrac-

tions in everyday situations. Somewhat predictably, our sets of fi ndings suggest that people 

who reported higher levels of media multitasking also reported higher levels of diffi  culties 

in monitoring (i.e., in relation to metacognition) and managing (i.e., in relation to behavior 

regulation) diff erent thoughts, emotions, and actions. Additionally, they also reported more 

symptoms of mental health problems (i.e., ADHD, depression, and social anxiety) and higher 

level of sensation-seeking and risk-taking. At the same time, they also reported higher level of 

creativity and social success. Together, media multitasking is associated with increased prob-

lems on diff erent domains of everyday functioning. Importantly, since most studies reported 

correlations, the causality direction is still unclear. 

Media multitasking behavior might precede, occur as a consequence, or have a recip-

rocal relationship with cognition, socio-emotional functions, and mental health. Currently, 
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this meta-analysis does not allow for disentangling the causal relationship between media 

multitasking and everyday functioning. Preceding problems with cognition, socio-emotional 

functions, and mental health, media multitasking behavior may promote a specifi c mode of 

processing information in the environment (Lin 2009). Specifi cally, heavy media multitaskers 

might develop a breadth-biased focus of attention, due to constant exposures to media-satu-

rated environments. That is, they prefer to skim a large quantity of information rather than 

deeply process a small amount of information. Consequently, adopting this mode of informa-

tion processing might lead media multitaskers to apply cognitive control processes such as 

thought-monitoring and attention regulation less strictly. This might have a profound con-

sequence. In an fMRI study, Moisala et al. (2016) found that in addition to worse task per-

formance in which participants had to attend to sentences in one modality (e.g., auditory) 

while ignoring distractor sentences presented in another modality (e.g., visual), heavy media 

multitaskers also have higher activations in the right superior and medial frontal gyri, and the 

medial frontal gyrus. Increased activations in these areas have been linked to, among others, 

increased top-down attentional control. Therefore, heavy media multitaskers might require 

more eff ort in fi ltering distracting information than light media multitaskers. Alternatively, 

it could also be the case that media multitasking behavior leads to overreliance of exogenous 

control of attention (i.e. from incoming notifi cations from media; Ralph et al., 2013). Conse-

quently, heavy media multitaskers train their endogenous control less often and thus, experi-

ence more problems related to cognitive control. 

Media multitasking behavior might also occur as a consequence of existing problems 

with cognition, socio-emotional functioning, and mental health. People with ADHD and peo-

ple with problems with behavior regulation and metacognition are more easily distracted and 

therefore are more inclined to media multitask. Similarly, people with high levels of sensa-

tion-seeking are more inclined to media multitask for stimulation-seeking purposes. Related-

ly, indicating that excessive media multitasking behavior might be a result from a preexisting 

condition, tudies have also shown that individuals with smaller gray matter volumes in the 

Anterior Cingulate Cortex (ACC) – a brain region which has been shown to be more active 

during error and confl ict detections (Botvinick, Braver, Barch, Carter, & Cohen, 2001; Bot-

vinick et al., 2004) - reported higher levels of media multitasking. Similarly, the increased 

activations of the brain areas associated with top-down control in heavy media multitaskers 
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(Moisala et al., 2016) might also indicate that these areas function less effi  ciently in heavy 

media multitaskers, compared to light media multitaskers. 

Lastly, media multitasking behavior might have a reciprocal relationship with prob-

lems with cognition, socio-emotional functioning, and mental health and vice versa. To this 

end, several longitudinal studies have attempted to examine whether media multitasking be-

havior and everyday-related problems are reinforcing each other over a longer time period. 

The results of these studies showed that media multitasking did not appear to have a recipro-

cal relationship with the occurrence of sleeping (van der Schuur et al., 2018) and attentional 

problems (Baumgartner, van der Schuur, et al., 2017) three and six months later. Neverthe-

less, these studies showed that the associations between media multitasking and sleeping and 

attentional problems were stable over time. That is, the correlation remained signifi cant dur-

ing the fi rst, second, and third periods of data collection. Together, this might indicate that 

individuals have a stable level of media multitasking behavior over time and similarly, the 

occurrence of some everyday-related problems is also stable over time.

Limitation and Future Directions
The fi ndings in our set of mini-meta-analyses are limited in several ways. To start, 

while the eff ects found in diff erent groups of fi ndings were somewhat reliable across diff erent 

studies, critically, the overall pooled eff ects were weak, with z ranging from .15 to .27. Thus, 

while media multitasking appears to be associated with interconnected problems of executive 

function, symptoms of ADHD, anxiety, depression and sensation-seeking most of the variance 

of the media multitasking behavior is still unaccounted for. At the same time, the magnitude 

of the pooled eff ects does not indicate a high prevalence of clinical conditions (e.g., ADHD 

or depression) and subsequently, these fi ndings do not appear as alarming as some might 

suggest (see Uncapher et al., 2017). Additionally, we arbitrarily used the factor loadings of 

the BRIEF (Gioia et al., 2000) to guide our categorization process, which might introduce 

bias and or contribute to our level of within-theme heterogeneity. For instance, scales related 

to self-monitoring might arguably fi t better in the metacognition domain, however, in the 

BRIEF, these scales are categorized in the behavior regulation domain. 

Furthermore, while the majority of fi ndings indicate problems related to media mul-

titasking in everyday functioning, our mini-meta-analyses also reveal encouraging fi ndings, 
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with media multitasking being associated with increased levels of creativity and social success. 

Future studies might be interested in further examining the adaptive values of everyday media 

multitasking behavior, especially given that some studies have shown that media multitasking 

behavior is stable over a longer period of time (Baumgartner, van der Schuur, et al., 2017; van 

der Schuur et al., 2018). 

In themes related to cognition, we witnessed high level of heterogeneity. Importantly, 

the heterogeneity could not be explained by diff erent subscales of BRIEF, indicating that the 

unexplained variance stemmed from another source. Our analysis indicated that studies with 

a higher proportion of females reported higher correlation between media multitasking and 

self-reports associated with metacognition. Future studies might need to consider that the as-

sociation between media multitasking and self-report of functions in everyday domains might 

be moderated by a third variable.

Lastly, since all fi ndings we synthesized in the meta-analysis were correlational, it is 

still an open question whether media multitasking behavior leads to, is an eff ect, or has a re-

ciprocal relationship with the occurrence of cognitive, socio-emotional, and mental health-re-

lated issues in everyday situations. Futures studies might be interested in disentangling this 

association in a more controlled manner.

Conclusion
In a series of mini meta-analyses, we have shown that media multitasking is associated 

with more (severe) symptoms of ADHD, increased levels of self-reported problems related to 

behavior regulation and metacognition, and higher levels of sensation-seeking and risk-tak-

ing. At the same time, media multitasking is also associated with an increase of creativity and 

social success. However, the overall small eff ects were small and a large proportion of variance 

of media multitasking behavior is still unaccounted for. 
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