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The rise of digital media triggered a scientific debate regarding the risks of screen use. The latest articles in JAMA Pediatrics seem to side with those who warn that screen use has negative impact on children development.1-5 Madigan and colleagues reported an association between screen time and developmental delay;1 Hutton and colleagues found negative associations with literacy skills and white matter integrity;2 and Heffler and colleagues evidenced links with symptoms of Autism Spectrum Disorder (ASD).3 Correspondingly, the conclusions from the journal latest meta-analysis on screen time and language skills supported the "pediatric recommendations to limit children’s duration of screen exposure".5 In this article, we present an alternative scientific position. We explore seven principal gaps in the above cited studies and provide five practical recommendations for parents. 
1. We start our inquiry by looking at the size of the documented effects of screens. Similar to the vast majority of the literature, the observed effects of the three studies cited above are correlational and their magnitude is negligible. In some cases the proportion of variance explained approached zero.1 Correspondingly, the meta-analysis overall effect of 38 studies was small (r = -0.14, CI, -0.18 to -0.1).5 Some might argue that small effects might develop into large effects in the long run,4 but this could only be the case if the effects are distinctive and reliable.
2. In contrary to the authors' theoretical a-priory hypotheses, all three studies evidenced non-significant effects on primary outcomes. Madigan et al. evidenced non-significant between-person associations with developmental outcomes1 and Heffler et al. found that screen use at 18 months does not predict ASD-like symptoms at 2 years of age.3 In fact, the primary outcome in Heffler et al. – the original dichotomic (yes/no) measure of ASD risk – was not significant.3 The complementary effect on the continuous measure of ASD-like symptoms cannot be interpreted due to insufficient information (a cut-off point for ASD and average scores for users and non-users of screens), although we know that the majority of screen users had 0 or 1 points (out of 20) on the ASD scale. Finally, Hutton et al. found that negative associations with literacy skills disappear when socio-demographic variables are controlled.2
3. The disappearance of the effect in Hutton et al., emphasizes the importance of considering covariate variables. A highly relevant primary variable, which was measured by Hutton et al. but was not controlled for in the original analysis is 'home reading environment'. From the authors' response to our previous commentary, we learned that this variable attenuated the effects of screens on fractional anisotropy, one out of two measures of white matter integrity.6 The authors however did not report whether the effects on radial diffusivity, the complementary measure of white matter, were diminished as well or whether they became non-significant altogether. Similarly, the inclusion of possible covariates (e.g., maternal positivity, child exposure to reading, and hours of sleep per day), in Madigan et al.'s regression analysis resulted in a poorer-fitting model and the authors did not provide updated estimates for the remaining effect size. 
4. [bookmark: _GoBack]Covariates could have inflated the overall effect of the meta-analysis. For example, the meta-analysis included Blankson et al.'s effect of television (r = -0.28), even though the authors explicitly emphasized the fact this effect disappeared, once covariates were controlled. Similarly, the van den Heuvel et al.'s effect (r = -0.23) is inaccurate because it excluded non-mobile screen time, while the meta-analysis addresses both mobile and non-mobile screen time (the correct effect is r = -0.14). Two other examples of exceptionally large (improbable) effects, which might prove to be inaccurate are: Arraf's effect (r = -0.58) that was extracted from a 30 years old, unpublished dissertation and Richert et al.'s effect (r = -0.50) that does not appear in the cited research. In fact, this research ("Word learning from baby videos") addresses the benefits of educational DVD programs. Finally, the normality assumption could not be made in meta-analysis because the r scores were not transformed to Fisher Z scores. Considering these gaps, we conducted simulations of the meta-analysis and evidenced even smaller overall effects (-0.12 ≥ r = ≥ -0.10). 
5. A possible explanation for the negligible/non-significant effects is that most studies did not distinguish between 'good' and 'bad' screen use. As shown in the meta-analysis, while 'background television' may have a negative effect (r = -0.19), educational programs (r = 0.13) and co-viewing (r = 0.16) may have positive effects.5 This distinction questions the validity of the overall effect of the 38 studies (r = -0.14), because they comprised both 'good' (educational programs/co-viewing) and 'bad' (background TV) types of screen use. 
6. The 38 studies were documented to suffer from high heterogeneity. In other words, the studies do not tell a consistent story and in some cases, they even contradict each other. 
7. An Egger test suggested that the 38 studies also suffer from a publication bias. As demonstrated in the supplementary funnel plot, the "real" (adjusted) overall effect may be significantly smaller. 
Summary 
Taken together, (1) the negligible effects, (2) the non-significant primary outcomes, (3) the existence of plain alternative explanations (e.g., socio-demographics, home literacy environment), (4) the inclusion of inaccurate effects in the meta-analysis, (5) the differential effects of 'good' vs 'bad' screen use, and (6) the high heterogeneity and the (7) significant publication bias of the studies, limit our ability to conclude that screen time, per se, has negative effects on children development.
We agree with Browne and colleagues' viewpoint that: "As clinicians…, we cannot wait for science to settle debates".4 Yet, we cannot make unfounded statements, either. According to a recent JAMA Pediatrics research, most parents (86.6%) do not adhere to the American Academy of Pediatrics guidelines and allow their children (1-3 years old) an average of 1-2 hours of daily screen time.7 The existing literature does not support the claim that the development of these millions of children is in danger. Not only that voicing such a stand is problematic ethically, it might contribute to the already existing parental guilt. We therefore wish to provide more balanced recommendations for parents, based on our interpretation of the literature. 
A. As a rule, uncontrolled excessive engagement in any human activity, including eating, playing, and screen use, can become dangerous. Parents are advised to communicate this message to their children. Parents should be aware of warning signs, such as emotional distress and withdrawal symptoms associated with screen use.  
B. Screen time should not come on the expanse of healthy behaviors, such as sleep, physical activity, and social activities. 
C. Parents should ban age-inappropriate, high-paced, violent, or hyper-sexual content.
D. Parents are encouraged to leverage screen technologies for educational and social purposes, such as acquiring literacy skills and communicating with distant grandparents.
E. Finally, parents are advised to spend quality time with their children, providing them parental scaffolding. After all, as well-put by Hutton and colleagues: most of the negative impacts of screens "are likely indirect effects of displaced caregiver-child and other constructive experiences… Meanwhile, it is vital to remember that the most potent force fueling healthy brain development in children radiates from loving, engaged adults."6 
In our view, this list offers a more balanced, more accurate, and most importantly less terrifying, guidelines for parents.
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