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ABSTRACT 

 

Borrowing from findings regarding other problematic behaviors, we posit that excessive social media use 

(ESMU) can relate to impaired inter-hemispheric connections. These are often reflected in impaired 

white matter integrity (decreased fractional anisotropy and increased mean diffusivity) of the corpus 

callosum. We test this idea with diffusion tensor imaging (DTI) data from 20 normal social media users 

with varying degrees of ESMU. The findings of a Regions of Interest analysis focusing on the corpus 

callosum indicate that ESMU is associated with increased mean diffusivity in the body and splenium sub-

regions of the corpus callosum. Whole-brain Tract Based Spatial Statistics analysis revealed that ESMU is 

positively associated with mean diffusivity of left superior and inferior longitudinal fasciculi as well as left 

forceps minor; and that ESMU is positively associated with the fractional anisotropy of the right 

Corticospinal Tract. It is concluded that inter-hemispheric white matter deficits in the corpus callosum 

extended to forceps minor, as well as along the ventral semantic path can be associated with ESMU.  
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1. Introduction 

The use of social media sites can excite the reward centers of the brain (Meshi et al., 2013; Meshi et 

al., 2015). Hence, some people may develop excessive use patterns that may provide immediate 

reinforcing rewards but be disadvantageous in the long-run, and infringe users' normal functioning 



(Montag et al., 2017; Montag et al., 2018). Excessive social media use (ESMU) is defined as an excessive  

behavioral pattern of social media use that has adverse effects on individuals by producing addiction-like 

symptoms, including salience, withdrawal, mood modification, relapse, conflict, and tolerance" (He et 

al., 2017b).  It can be viewed as a sub-category in the broader spectrum of problematic excessive use of 

the Internet. We use the term ESMU because agreement regarding the use of the term "addiction" to 

describe such issues, especially in the context of social media use, is still lacking (Griffiths, 2012; Ryan et 

al., 2014) and we want to avoid over-pathologizing common, but excessive behaviors (Kardefelt-Winther 

et al., 2017) until the definition, classification conditions and boundaries of technology addictions 

mature. 

Behaviorally, ESMU can manifest in an imbalance between reward and inhibition brain systems, 

which results in impaired decision making such that a person emphasizes short-term reinforcing rewards 

over larger long-term utilitarian rewards (Turel and Qahri-Saremi, 2016). Such disadvantageous decisions 

underlie many excessive behaviors (Bechara and Damasio, 2005; Bechara and Damasio, 2002). 

Functionally, ESMU has been associated with  hyper-active amygdala-striatal system (Turel et al., 2014); 

structurally, it has been associated with  differences in the amygdala-striatal  system  but to a lesser 

extent with prefrontal abnormalities (He et al., 2017a; He et al., 2017b; Montag et al., 2017; Montag et 

al., 2018).  

Another, yet largely overlooked possibility, is the idea that ESMU may also relate to impaired inter-

hemispheric connections (Yip et al., 2013). The logic is that when the communication between 

hemispheres is suboptimal (e.g., when molecule diffusion is isotropic), transfers of information may be 

too slow or ineffective for analyzing the situation and to mobilize the needed inhibition resources (Zorlu 

et al., 2013). Such inter-hemispheric connectivity issues (as often manifested in impaired integrity of the 

corpus callosum) result in deficient decision making ability, as reflected in increased delay discounting 

(Olson et al., 2009) and poor performance on the Iowa Gambling Task (Brown et al., 2012). Indeed, 



reduced effectiveness of the corpus callosum has been demonstrated across many behaviors that involve 

deficient decision making. These include opiate addiction (Bora et al., 2012), alcoholism (Harris et al., 

2008), marijuana use (Arnone et al., 2008), gambling (Joutsa et al., 2011b), substance abuse (Kaag et al., 

2017), kleptomania (Grant et al., 2006) and trichotillomania (Chamberlain et al., 2010).  

Recent research has also demonstrated that corpus callosum white matter integrity can be 

associated with excessive use technologies, including the Internet (Lin et al., 2012a; Shin et al., 2013; 

Yuan et al., 2011) , videogames (Jeong et al., 2016; Weng et al.), and smartphones (Hu et al., 2017). 

Nevertheless, results have not been consistent. While some point to increased corpus callosum 

effectiveness in excessive gamers (Jeong et al., 2016), others found decreased effectiveness in excessive 

Internet users (Bi et al., 2015; Lin et al., 2012a) and gamers (Weng et al., 2013), and others found no 

corpus callosum microstructure changes in excessive Internet (Yuan et al., 2011) or smartphone (Hu et 

al., 2017) users. It is noteworthy that such inconsistencies are common in the study of the corpus 

callosum role in other problematic behaviors; they may stem from differences in samples, duration of 

behavior and processing methods (Yu et al., 2016); or merely from the idea that diffusivity measures in 

this area are notoriously difficult due to the “kissing axons” problem (Jbabdi and Johansen-Berg, 2011). 

These results imply that corpus callosum structural changes that promote decision making deficits 

(as often manifested in measures of isotropic diffusivity) may underlie excessive use of technologies, but 

that such corpus callosum effects may vary from one technology, sample and context to another. Hence, 

focusing on ESMU is research-worthy, because this is a new context that has not been addressed in prior 

corpus callosum research. Moreover, if we assume that ESMU is similar to other behaviors in which 

deficits in weighing short- vs. long-term reward and punishments prevail (e.g., substance abuse, 

excessive gambling), we can expect to find white matter changes in the corpus callosum that are 

associated with ESMU.  



We focus on corpus callosum white matter integrity in terms of Fractional Anisotropy (FA) and Mean 

Diffusivity (MD). FA captures the degree of restrictiveness of molecule diffusion along the axon axis. 

When its value is 0 it means that the diffusion is sporadic in all directions and isotropic; when it is 1, it 

means that the diffusion is efficient and runs only along the axonal axis. Isotropic diffusion can reflect 

issues in myelination, axonal integrity and density, axon diameter and fiber crossings (Zatorre et al., 

2012). FA is a common index of white matter integrity. Studies found significant association between FA 

in the corpus callosum and behavioral measures, including addiction (El-Hage et al., 2017; Lin et al., 

2012b). For example, Lin et al. (2012b) found that an Internet addiction group had significantly lower FA 

in the corpus callosum than controls. El-Hage et al. (2017) found that COMT male Val homozygotes had 

significantly higher FA in the corpus callosum compared to Met-carriers. MD captures the total diffusion, 

in all directions, within a voxel. It is hence an inverse measure to FA; high values of MD are associated 

with low myelination (or high demyelination), reduced axonal density and may be indicative of axonal 

degeneration (Landman et al., 2007). We expect inefficient interhemispheric communication, manifested 

in reduced FA (Bi et al., 2015) and increased MD (Joutsa et al., 2011a), in people with higher levels of 

ESMU.   

To test this hypothesis, we conduct a DTI study of 20 social media users, which was part of a larger 

study program that involved functional (Turel et al., 2014) and structural (He et al., 2017a) features of 

ESMU. We start with hypothesis-driven Region of Interest (ROI) analysis of the three core subdivisions of 

the corpus callosum (genu, body, and splenium). This split is guided by neurological and 

neuropsychological evidence that these parts are not functionally equivalent (Eliassen et al., 2000; Fabri 

and Polonara, 2013). The anterior parts of the corpus callosum are well known to relate to prefrontal 

and executive function processing, while the middle is more concerned with sensory-motor processing, 

and the posterior part is more concerned with vision-related processing. Hence, lumping together all 

tracts in the corpus callosum may be misleading and present a birds-eye-view of white matter integrity 



rather than point to specific areas involved in ESMU. We then proceed with a whole-brain voxel-wise 

analysis (Tract Based Spatial Statistics; TBSS) as a supplemental approach. This is done to provide further 

support to our ROI analysis, and also to detect if there are other relevant regions, beyond our 

hypothesized ones, that emerge as significant; these may inform future research. In these analyses we 

correlate the ESMU scores with white matter integrity measures (FA and MD), after corrections for 

multiple comparisons and accounting for controls. 

2. Methods 

2.1. Participants 

Twenty normal participants (10 females, Avgage= 20.3 years, SDAge=2.25 years, 18-23) who reported 

using Facebook and who were free of current and lifetime Axis I diagnoses (as per a short version of the 

Structural Clinical Interview for DSM-IV we administered) were recruited to participate in this study. The 

broader study program, which is beyond the scope of this study, employed the same participants for 

studying functional activations (Turel et al., 2014) and structural changes (He et al., 2017a) that underlie 

ESMU. While the sample is identical across these studies, the DTI data we use here is independent of 

prior studies, was collected for the sole purpose of this study, and was not used in prior published 

research. Hence, the only overlap with prior research is in terms of subjects and the screening surveys 

used.  We focused on Facebook as popular instance of social media to avoid social media type effects. 

We nevertheless acknowledge that social media can be heterogeneous and studies with other media are 

warranted. 

 Participants had on average 4.7 years of Facebook experience (0.4 to 9), used Facebook 8.4 times 

per day (1–25), and had 743 Facebook contacts, on average (130 to 2500). All of them were self-

reportedly healthy and had no medical or mental disorders that should preclude them from 

participation. All participants gave informed consent to the study procedures, which were approved by 



the Institutional Review Boards of California State University, Fullerton and University of Southern 

California. 

2.2. Measures 

Excessive social media (Facebook) use was operationalized as a continuous variable, the score of 

which reflects the frequency of excessive use symptoms users have felt (e.g., withdrawal, loss of control, 

conflict, relapse, mood changes). These ESMU manifestations were measured with the 14 items of the 

Compulsive Internet Use instrument (Meerkerk et al., 2009), which were adapted to the case of 

Facebook (He et al., 2017b). The scale was valid and reliable (α= 0.92, M=2.20, SD=0.72 on a 1="never" 

to 5="very often" scale). Items and their descriptive statistics are given in the Appendix.  

2.3. DTI Scanning Procedures 

After screening for medical and mental disorders, as well as Facebook use, participants were asked 

to come to Dana and David Dornsife Cognitive Neuroscience Imaging Center for an MRI scan. They were 

first asked to read and sign the consent form, and then complete the study survey, which captured 

demographics, Facebook use statistics and ESMU. The MRI scan took about 20 min to finish. All MRI 

images were acquired using a 3T Siemens MAGNETOM Tim/Trio scanner at the University of Southern 

California. Participants lay in the supine position on the scanner bed. Foam pads were used to minimize 

head motion. Participants were instructed to simply rest but keep their head very still during the scan. 

The structural image was acquired using T1-weighted 3D-Magnetization Prepared RApid Gradient Echo 

(MPRAGE) sequence, covering the whole brain with the following scanning parameters: TR/TE = 

2530/3.39 ms, flip angel = 7°, matrix = 256 * 256, number of slices = 128, and slice thickness = 1.33 mm. 

The diffusion-tensor data for each subject were acquired using a diffusion-weighted, single-shot, spin-

echo, EPI sequence (TR/TE = 7200/104 ms, matrix = 128 * 128, 49 axial slices, 2.5 mm slice thickness, b-

value = 1000 s/mm2) in 64 directions. A dual spin-echo technique combined with bipolar gradients was 

employed to minimize the geometric distortion induced by eddy currents. 

2.4. ROI Analysis 



We tested whether the sample has sufficient power for ROI analyses using the a-priori approach 

with G*Power (version 3.1.9.2). Findings indicated that given a large effect size of correlations (r = 0.5), a 

sample of 19 is needed to get a statistical power lager than 0.95 with α = 0.05. It hence suggested that 

our sample size of 20 is sufficiently powered for the ROI analysis.  

The DTI data were processed by FMRIB's Diffusion Toolbox (FDT) implemented in FSL. Diffusion data 

were corrected for eddy currents and possible head motion with eddy_correct. The direction of gradient 

was also corrected based on the results of eddy current correction using fdt_rotate_bevecs function. 

Images were then skull-stripped (Smith, 2002), registered to the structural images using FLIRT 

(Andersson et al., 2007a, b), aligned to MNI space using FNIRT (Andersson et al., 2007a, b), and re-

sampled to 1 mm3. FA and MD were reconstructed by fitting a diffusion tensor model at each voxel. To 

test our hypothesis, region of interest (ROI) analysis was performed using structurally-defined white 

matter regions. According to the ICBM-DTI-81 white-matter labels atlas (available in FSL), three sub-

regions of the corpus callosum (the genu, the body, and the splenium) were selected as ROIs. These 

white matter tract labels were created by hand segmentation of a standard-space averages of diffusion 

MRI tensor maps from 81 subjects, provided by the ICBM DTI workgroup (Mori et al., 2005). By applying 

a nonlinear spatial normalization (computed during TBBS procedure), the ROI was co-registered to the 

B0 map of each subject. The mean FA was then computed in the ROI for each subject. Robust regression 

was used for all correlation to minimize the impact of outliers using robustfit command implemented in 

the MATLAB Statistics Toolbox. False discovery rate was used to adjust results for family-wise errors 

caused by testing multiple ROIs. 

2.5. Supplemental Voxel-wise TBSS Analysis 

To supplement the ROI analysis, voxel-wise statistical analysis of the FA and MD data was carried out 

using TBSS (Smith et al., 2006), part of FSL. The mean FA image was created and thinned to create a 



mean FA skeleton that represented the centers of all tracts common to the group. Each subject's aligned 

FA and MD data were then projected onto this skeleton and the resulting data were fed into voxel-wise 

cross-subject statistical analysis. Finally, the resulting skeletonized FA and MD images were correlated 

with ESMU scores using non-parametric permutation methods (Randomise v2.1 in FSL, Nichols and 

Holmes, 2002) with age as a covariate. The null distribution at each voxel was constructed using 10,000 

random permutations of the data. TFCE (Threshold Free Cluster Enhancement) was used to correct for 

multiple comparisons across the whole brain. TFCE has been suggested to have better sensitivity than 

other clustering methods (Salimi-Khorshidi et al., 2011b; Salimi-Khorshidi et al., 2011a; Smith and 

Nichols, 2009). Significance was set at p < 0.025 to account for family-wise errors caused by testing both 

FA and MD images.  

3. Results 

After controlling for age, we found in the ROI-based analysis a significant positive correlation 

between the MD in both the body and the splenium of corpus callosum (CC) and ESMU score (Table 1). 

However, the correlation between the MD in the body of CC and ESMU score was not significant after 

FDR correction. No other correlations were significant.   

In the TBSS analysis, after controlling for age, we found that the FA of right corticospinal tract (MNI 

coordinates 10, -25, 55, Table 2 and Figure 1) was positively correlated with ESMU score. No region 

showed negative correlation with ESMU score. After controlling for age, we found that the MD of the 

left superior longitudinal fasciculus (two clusters, MNI coordinates -42, -57, 9 and -32, -44, 30, Table 2 

and Figure 1), inferior longitudinal fasciculus (MNI coordinates -23, -57, 25, Table 2 and Figure 1), and 

left forceps minor (MNI coordinates -12, 59, -6, Table 2 and Figure 1) were positively correlated with 

ESMU score.  No regions showed negative correlation with ESMU score.  



4. Discussion 

This study sought to extend the understanding of the neural basis of ESMU. Prior research indicated 

that ESMU can be associated with changes in functional activation and grey matter structure of reward 

systems in the brain (He et al., 2017a; He et al., 2017b; Turel et al., 2014). We posited that it is also 

possible that ESMU is linked to changes in white matter microstructure, especially in the corpus 

callosum, because reduced corpus callosum white matter integrity underlie many excessive behaviors 

(Krain and Castellanos, 2006; Pfefferbaum et al., 2010), including the excessive use of various 

technologies (Bi et al., 2015; Jeong et al., 2016; Lin et al., 2012a; Wang et al., 2016; Weng et al., 2013).   

The findings of the ROI analysis provided some support for this view by showing positive correlation 

between the MD of the body and splenium sub-regions of the corpus callosum and ESMU. Hence, it is 

possible that ESMU is associated, at least in part, with inter-hemispheric communication deficits. This is 

in line with several studies on excessive Internet use (e.g., Lin et al., 2012a), but contradicts other 

findings  that revealed less isotropic (more effective) molecule flow in the corpus callosum of excessive 

gamers (Jeong et al., 2016). These studies differ along several dimensions, including the population, scale 

used for measuring excessive behavior and the target technology. Such differences can explain 

inconsistent results (Yu et al., 2016) and suggest that it is possible that the nature of the rewarding 

technology (e.g., social media vs. video games) may be one reason for such differences. Difficulty to 

accurately record diffusion measures in the corpus callosum may be another reason for such 

inconsistencies (Jbabdi and Johansen-Berg, 2011).We hence call for more research on the role of the 

corpus callosum in ESMU and the excessive use of other technologies.  Future research may also 

examine the underlying reasons for increased MD (possibly including: low myelination, high 

demyelination, reduced axonal density, axonal degeneration, etc.). 

The TBSS analysis accounted for multiple whole-brain comparisons and was hence much more 

conservative compared to the ROI analysis. It revealed no direct corpus callosum associations with 



ESMU. However, it indicated that the forceps minor, an extension of the corpus callosum into the frontal 

cortex, has increased MD in higher ESMU cases.  This is consistent with findings of decreased FA in in the 

forceps minor in high BMI cases (Papageorgiou et al., 2017) and HIV plus women with a history of 

cocaine dependence (Wakim et al., 2017). It is inconsistent with findings of increased FA in forceps minor 

in excessive gamers (Jeong et al., 2016). Such differences regarding forceps minor can imply that findings 

regarding ESMU can differ from findings regarding the excessive use of other technologies. Nevertheless, 

they can be similar in terms of microstructure changes to other excessive and problematic behaviors 

(e.g., Wakim et al., 2017). The findings also imply that the connection between the corpus callosum and 

the lateral and medial surfaces of the frontal lobes can be sub-optimal in people with high ESMU scores, 

as reflected in their elevated MD of the forceps minor. This may explain their limited inhibition abilities 

(e.g., impaired forceps minor has been observed in children with Tourette syndrome, see  Jackson et al., 

2011), and should be examined in future research.  

It is also interesting to consider the elevated MD observed in the TBSS analysis in Superior and 

Inferior Longitudinal Fasciculi. These tracts connect visual cortices to parietal and frontal regions. They 

are therefore involved in social-semantic meaning associations and retrieval and recording of memories; 

they run along the ventral semantic path (Duffau et al., 2013). Indeed, deficits in these tracts, such as 

reduced FA of the left superior longitudinal fasciculus were associated with reduced working memory 

and schizophrenia (Karlsgodt et al., 2008). In our case we found increased MD along these tracts in 

people with high ESMU scores. This means that these tracts are less efficient in their case, which can 

explain why they may fail to attach negative memories and warnings to visual stimuli associated with 

social media in order to mobilize inhibition (Turel et al., 2014), or why they distort perception related to 

social media use (Turel et al., 2018). While reasonable, such potential explanations merit further 

research. 



The positive correlation between the FA values in the corticospinal tract and ESMU scores is also 

noteworthy.  This reflects a strengthening of the corticospinal pathway as a function of ESMU. Given the 

functional role of the corticospinal tract in controlling motor movements, and especially the movements 

of the thumb and fingers in the upper limb, this positive relationship is consistent with this pathway 

strengthening finding. It can imply that this path is adapted in people with high ESMU scores who are 

likely to engage in more keyboard strokes and mouse movements compared to low ESMU cases. This 

idea, though, requires further research.  

Several limitations of the study should be acknowledged. First, the sample was relatively small and 

focused only on Facebook users. While it seemed to have sufficient power for the ROI-analysis, we 

caution readers to interpret the results as preliminary, and call future studies to re-validate our model 

using larger sample sizes, and with other social media and technologies. Second, while we detected 

white matter microstructure associations with ESMU and suggested possible explanations for such 

associations, we did not test the underlying reasons for them. Moreover, we only tested FA and MD as 

measures of white matter integrity. Future studies should consider analyzing additional parameters (for 

example, radial diffusivity, RD,). FA alone might not be a good measure due to the many fibers crossing in 

this region; we included MD in this paper, but other measures can also shed light on the role of the 

corpus callosum in ESMU. Third, while the DTI results are unique for this study, the fact that the sample 

used here was also employed in other studies focusing on other aspects of ESMU may increase the over-

representation of our sample in the literature.  In order to better capture knowledge regarding the 

population of social media users, more research is needed, and further caution regarding over-

interpreting our findings is warranted. Fourth, we assumed that social media use is rewarding for people 

with ESMU; we hence ignored possible tormenting aspects such as cyberbullying. We call for future 

research to account for such facets. Fifth, we measured ESMU using symptoms that resemble behavioral 

addictions. The definition and measurement of ESMU and its relation to addictive behaviors may evolve 



over time. Hence, caution should be exercised when interpreting our results and they should be updated 

in the future to reflect changes in our understanding of the ESMU concept.  

Lastly, tractography techniques are imperfect. Limitations include radial and transverse inaccuracies,  

as manifested in limited ability to distinguish among fiber configurations, such as crossing, kissing and 

fanning, dealing with errors and estimating accuracy,  and determining polarity (Jbabdi and Johansen-

Berg, 2011). Nevertheless, unlike other regions with many fiber crossings, bending, and kissing, such as 

Centrum Semiovale, the corpus callosum is known to have a major direction of fibers. Following Jbabdi 

et al. (2010), we tested this by dividing the f1 and f2 values for all three corpus callosum sub-regions; the 

resultant values were very small (less than 0.05), suggesting that there is predominant direction in all 

three sub-regions. Nevertheless, future research may consider techniques for a more nuanced 

understanding of the observed micro-structure differences (Behrens et al., 2007; Douaud et al., 2011; 

Sotiropoulos et al., 2013; Tomassini et al., 2007).     

5. Conclusion 

This study demonstrated that ESMU may be associated with deficits in interhemispheric connection 

and in the communication along the ventral semantic path. These are reflected in increased mean 

diffusivity in key regions of the corpus callosum, extending to the forceps minor, and increased mean 

diffusivity of the left Superior and Inferior Longitudinal Fasciculi. We call for future research to further 

examine the important emerging issue of ESMU. 
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Tables 

Table 1: ROI correlation with ESMU 

ROIs FA  MD 

Genu of CC 
r(17) = -0.004, FDR 

corrected p = 0.49 

r (17) = 0.177, FDR corrected 

p = 0.23 

Body of CC  
r(17) = -0.067, FDR 

corrected p = 0.59 

r (17) = 0.412, FDR corrected 

p = 0.06a 

Splenium of CC 
r(17) = -0.129, FDR 

corrected p = 0.88 

r (17) = 0.486, FDR corrected 

p = 0.05* 

CC: Corpus Callosum, ROI: Region of Interest, FA: Fractional Anisotropy, MD: Mean Diffusivity 

a: not significant after FDR correction; *: significant after FDR correction. 

 

  



Table 2: Summary of whole-brain voxel-wise TBSS results 

L/R Brain region 
No. of 

Voxels 
Peak Coordinates (x, y, z) Geometric Center Coordinates (x, y, z) TFCE corrected p 

FA SHOWED POSITIVE CORRELATION WITH ESMU 

R Corticospinal Tract 90 10, -25, 55 8.3, -24.4, 55.5 < 0.003 

FA SHOWED NEGATIVE CORRELATION WITH ESMU 

NONE 

MD SHOWED POSITIVE CORRELATION WITH ESMU 

L Superior Longitudinal Fasciculus 276 -42, -57, 9 -44.9, -55.2, 3.1 < 0.001 

L Superior Longitudinal Fasciculus 231 -32, -44, 30 -33.3, -50.4, 27.5 < 0.001 

L Inferior Longitudinal Fasciculus 148 -23, -57, 25 -21.9, -56.9, 26.6 < 0.002 

L Forceps Minor 113 -12, 59, -6 -9.5, 55.4, -12.0 < 0.002 

MD SHOWED NEGATIVE CORRELATION WITH ESMU 

NONE 

L: Left, R: Right, TBSS: Tract Based Spatial Statistics, FA: Fractional Anisotropy, MD: Mean Diffusivity 

Note: Voxel size in the TBSS analysis is 1 mm × 1 mm × 1 mm = 1 mm3. All results are in MNI space.  

 

 



Figure Caption 

Figure 1: Axial (A and B) and Sagittal (C, D, and E) slices showed the FA (in red) and MD (in blue) 

correlation with ESMU. The mean FA skeleton is shown in green. All clusters were expanded using the 

tbss_fill function to better illustrate the location. TBSS results suggested that FA value in right 

corticospinal tract (A) positively correlated with ESMU, and MD value in left forceps minor (B), left 

superior longitudinal fasciculus (C and D), and left inferior longitudinal fasciculus (E) positively correlated 

with ESMU. Yellow letter R represents the right hemisphere. Numbers below the slices indicate the slice 

number in the MNI space.  
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Appendix 

 

Survey Items 

 

How often…. (1=Never, 5=Very Often) 

 

Mean SD 

- do you find it difficult to stop using Facebook when you are online [or bored]? 3.35 1.09 

- do you continue to use Facebook despite your intention to stop? 3.05 1.19 

- do others (e.g., parents, siblings, friends) say you should use Facebook less? 1.85 0.99 

- do you prefer to use Facebook instead of spending time with others (e.g., family, friends)? 2.05 1.10 

- are you short of sleep because of Facebook? 1.55 0.76 

- do you think about Facebook even when not online? 1.55 0.76 

- do you look forward to your next Facebook session? 1.85 1.27 

- do you think you should use Facebook less often? 2.00 0.86 

- have you unsuccessfully tried to spend less time on Facebook? 2.30 0.98 

- do you rush through your homework or chores in order to use Facebook? 2.95 1.28 

- do you neglect your daily obligations (school, chores, or family life) because you prefer to use Facebook? 2.35 1.09 

- do you use Facebook when you are feeling down? 1.50 0.69 

- do you use Facebook to escape from your sorrows or get relief from negative feelings? 2.00 1.03 

- do you feel restless, frustrated, or irritated when you cannot use Facebook? 2.45 1.00 

 


