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Background: Early exposure to digital media may affect the physical and cognitive development in young children. The American Academy of Pediatrics and national guidelines recommend no digital media use at all under the age of 18 months. The aim of our study was to determine the actual exposure to digital media in 12-month-old infants and to reveal potential risk factors for screen time.

Methods: In this prospective cross-sectional survey, data was collected from the KUNO Kids birth cohort study using parent-report questionnaires regarding the media exposure of the study child. We determined age at first contact with different digital media, mean screen time on an average weekday, and the influence of major demographic and socioeconomic factors.

Results: Data for screen time analysis was available for 630 children. In summary, 45% of children had already been exposed to digital media by their first birthday. The most frequent first digital media exposure was the TV (33.0%) followed by smartphones (16.9%), both most commonly exposed to around the age of 8 months. On a regular weekday, 20% of the children spent 0.5–1 h in front of a TV and 9% were exposed to a smartphone for the same time frame, compared to 31% of joint parent-child media use. Predictors for screen time were having one sibling, less living space per person, and excessive TV use in the household, the latter of which doubled the chance of the child being exposed to digital media.

Conclusion: A proportion of 10% of 1-year-old children were already regularly exposed to digital media. The TV remains the most predominant device but new media, particularly smartphones, might be catching up. Our study provides further support that family TV time is a major predictor of infant screen time. Pediatric recommendations should be re-evaluated in the light of the actual exposure to digital media already in infancy and parents should be proactively counseled regarding possible effects on child development.
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INTRODUCTION

Compared to twenty years ago, the digital media environment has flourished (1, 2). Children are growing up with both traditional electronic media (television) and new interactive media, such as entertainment gadgets (game consoles, video/DVD/Blu-ray players, and tablets), work devices (personal computers and laptops), multi-functional devices (smartphones) and not to forget electronic book readers. Infants today may learn to use digital media before they learn to walk.

However, premature contact and overuse of digital media may disturb an infant's development in the first year of life. The American Academy of Pediatrics (3) and national guidelines (4) recommend no electronic media use in children under 18 months, other than video-chatting with family members, as children younger than 2 years of age do not benefit from 2D screen media. For children 2–5 years old, a daily amount of less than one hour is advised (3). Yet, in Europe, approximately one third of 2–10-year-old children fail to meet current recommendations (5).

Media exposure can affect child development directly (e.g., consumption of violent media content) or indirectly (e.g., displacement of time) (6). Sleep is paramount for child development (7, 8), and evidence shows that increased daily screen time is associated with shorter sleep per night (9, 10). The displacement of sleeping (9) and physical activity (11), and especially for infants, playing and interacting with their parents or other family members (12) can have multiple negative consequences (11, 13–15).

While parental media use has been proven to be a pivotal predictor for child media use (2, 16), other risk factors must be considered, including child sex, age, hyperactive and sedentary behavior, as well as parental age, BMI, and education. Availability of digital technology in the household, family size and income have also been associated with the amount of electronic media consumption (17).

In the light of this data, it is crucial to collect information on the actual digital media exposure of today's young children. Therefore, analyzing data from a birth cohort, we examined the amount of digital media use in 12-month-old German infants and we determined factors predicting individual screen time.



MATERIALS AND METHODS


General Study Design of KUNO Kids Birth Cohort

The KUNO Kids Health Study aims to evaluate a wide array of factors and determinants of child health and development in a holistic approach (18). All pregnant women presenting for their pre-birth check-up and women post-delivery at the Obstetrics Department of the University Regensburg (Bavaria), Germany, were invited to participate. The actual inclusion into the study took place during the first 48 h after delivery. General exclusion criteria for the birth cohort were inadequate German language skills, outpatient birth and maternal age less than 18 years. In families with twins, only one child per family was included. Participation was voluntary and all participants provided written informed consent. The study was approved by the Ethics Committee of the University Regensburg (file number: 14-101-0347) (18).



Data Collection for Digital Media Exposure Study

Regarding the study question, data was obtained at the child's age of 12 months, in the period of June 2015 to January 2019. For this purpose, the families received questionnaires via mail shortly before the first birthday of the child. Parents completed a questionnaire each, as well as one for the participating child and, if present, for siblings. To reduce recall bias, we excluded 299 questionnaires that were returned later than two months after the child's first birthday.



Outcome Variables

Using five standardized questions with a total of 23 items, parents were asked to estimate the amount of time digital media devices were used by their child on an average weekday. Digital media included TV, Blu-ray/DVD/Video, PC, tablet, smartphone, game console, and, as a reference, books. In addition, parents were asked at what age their child first used various digital media devices, whether their child had a TV in its bedroom, and how long the family TV was running on a typical weekday.



Exposure Variables

Demographic information was gathered from questionnaires directed specifically to the mother or father, sent a few days after delivery, after four weeks and at the child's first birthday. Following risk factors for child media exposure were considered: sex of the child, number of siblings, mother's age at delivery, overweight of one or both parents, single-parent household, high family TV time (delineated as equal or more than 2–3 h per day) and living space per person less than the calculated median (determined by dividing the household size (m2) by the number of household members). Further sociodemographic factors were assessed, including parents' professional qualification on a four parameter scale (“None”: no finished education, not in professional education, “Low”: student or still in professional education, “Medium”: completed education, under university level, “High”: university education), whether parents had been employed during the first year of the child's life, and parents' nationality (both German nationals, one parent foreign national, both foreign nationals). We assessed the subjective social status (SSS) using the MacArthur Scale, which is recommended for use in industrialized countries such as Germany (19).



Statistical Analysis

The reported child's regular daily use of digital media devices was defined as screen time. We then dichotomised the variable screen time to group infants with absolutely no screen time compared to those with screen time, as per the AAP guidelines for one-year-old children (3). After excluding questionnaires with a response time lag later than 2 months, a descriptive analysis of screen time and sociodemographic data was conducted. Using screen time as the dependent variable and the above-mentioned risk factors as independent variables, we ran a univariable binary logistic regression with odds ratio and 95% confidence intervals. To analyse the importance of the predictors relative to each other, we ran a multivariable binary logistic regression, including only those predictors with p < 0.2 in the univariable logistic regression. All statistical analyses were performed with IBM SPSS Statistics ® Version 23. Figures were plotted with GraphPad Prism ® 6.07 (La Jolla, USA).




RESULTS


Sample Characteristics

Data from the KUNO Kids questionnaires for screen time analysis was available for 630 children. Sociodemographic information was available for 577 families. The detailed characteristics of the sample population are outlined in Table 1. With the birth cohort based in a hospital in South-east Bavaria, most parents were German nationals (86.4%) and had a medium to high professional qualification (98.0% of mothers and 97.7% of fathers). 49.7% of our sample were girls and 60.8% of the children were first-born. Mother's age at delivery was between 22 and 45 years (mean ± SD: 34.7 ± 4.0 years). 38.0% of the mothers were overweight at the time of the survey. The subjective social status on the MacArthur Scale, as noted by both mothers and fathers, was 7 points (mean: 6.9 points and 7.0 points, respectively). Most of the fathers had been employed during the first year of their child's life (97.6%).


Table 1. Characteristics of sample population.
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Pattern and Amount of Exposure to Different Digital Media During First Year of Life

In general, 45% of the 12-month-old children did not meet the AAP guidelines of absolutely no screen time.

On an average weekday, most infants did not watch TV or use smartphones, tablets, Blu-ray/DVD/Video, game consoles or PCs (ranging from 74–99.6%). However, there was a subgroup of children who were regularly exposed to electronic media, most commonly TV (Figure 1A) or smartphone (Figure 1B), for up to 0.5 hper day (TV: 20 % (110), n = 604; smartphone: 9 % (51), n = 605). Joint media use was a little higher (Figure 1C). 31% of parents reported using digital media together with their child, usually for up to 0.5 h on a typical weekday (130, n = 601). Reading books together with children was even more popular (Figure 1D). Most parents and infants read up to 1 h per day together (71.5 %, 431, n = 603). Only 5% did not spend any time at all using books.


[image: Figure 1]
FIGURE 1. Regular exposure time (in hours) to different types of media on weekdays.


When examining the particular digital media devices, it became clear that 33.0% of children had been exposed to TV, 16.9% to smartphones, 5.3% to tablets, 4.4% to Blu-ray/DVD/video, 2.2% to PC and 0.2% to game consoles at least once in the first year of life (Figure 2). The age of earliest contact was commonly around 7–9 months (TV, smartphone, tablet, Blu-ray/DVD/video, PC) (Table 2). The few children who were exposed to game consoles were about 12 months old.


[image: Figure 2]
FIGURE 2. Percentage of infants exposed to different types of media during the first year of life.



Table 2. Age in months at first exposure to different digital media.
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Family TV Time (Passive Child Media Exposure)

The results of household TV use showed a Gaussian distribution curve, with a peak at 1–2 h of TV screen time on an average weekday (27%, 160, n = 599) (Figure 3). 21% of parents had a TV running for 2–3 h and 17% between 0.5–1 h. Only 11% stated that they did not watch TV on a regular daily basis.


[image: Figure 3]
FIGURE 3. Family TV time (in hours) on average weekday.




Factors Associated With Infant's Exposure to Digital Media

In both the univariable (Table 3) and multivariable analysis (Table 4), household space per person (multivariable analysis: p = 0.007, OR = 0.567, 95% CI = 0.375–0.857) and excessive family TV time (multivariable analysis: p = 0.027, OR = 1.631, 95% CI = 1.059–2.512) showed a significant association to the child's media exposure. Family television time of 2–3 h or more per day raised the odds by 63% (multivariable data) of the child having screen time. More living space per person than the median indicated a 43% less chance of child screen time. While the univariable analysis revealed the mother's subjective social status as a predicting factor (p = 0.001, OR = 0.795, 95% CI = 0.696–0.909), in the multivariable analysis this association closely missed the level of significance (p = 0.058, OR = 0.853, 95% CI = 0.723–1.005) and was no longer independently associated with the infant's screen time. The multivariable analysis uncovered a significant relationship between the presence of a sibling and child screen time (p = 0.019, OR = 1.715, 95% CI = 1.093–2.692). Being second-born increased the chance of screen time by 72%.


Table 3. Univariable logistic regression analysis of possible predictors and infant screen time.
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Table 4. Multivariable logistic regression analysis of possible predictors and infant screen time* (N = 441, Nagelkerkes-R2 = 0.108).
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The other potential risk factors examined did not show statistically significant associations with child screen time. Sensitivity analyses with screen time <0.5 h vs. >0.5 h were conducted for the univariable logistic regression analysis and revealed similar results.




DISCUSSION

The purpose of this study was to report baseline data of young children's digital media use and explore potential risk factors for exposure. Contrary to AAP and national guidelines' recommendations, about half the children have already been exposed to digital media during the first year of their life. While most infants did not have regular screen time, there was a subset of 10% of the study population who had a regular exposure for up to half an h on an average weekday. The usual first contact to digital media occurred at the age of 7–9 months. In addition, the presence of a sibling, less personal living space, and increased family TV time were found to be significant predictors of child screen time.

For the examined age group in our present study, to best of our knowledge, hitherto no data exist. However, previous studies on media consumption in older children reported a higher exposure. For example, the 2017 Common Sense Media survey showed that among American children under 2 years of age, 71% had been exposed at least once to TV, 45% to DVD/video, and 46% to mobile devices (20). In Singapore, 24% of infants up to 6-months-old had TV screen time, rising to 61% of 7–24-month-old infants. When viewing the screen time of TV, computer, and mobile devices together, one third of 6-month-old infants had screen time opposed to two thirds of the older infants (21). Together with our data, this might illustrate a trend of increased child screen time with age, as already corroborated by Duch et al. in their review (22).

Not only are children using digital media devices at an earlier age (22), but they are also exposed to a multitude of new interactive media devices (3). Nearly twenty years ago, Vandewater et al. published results showing 0–3-year-olds having an average screen time of nearly 2 hours per day, including TV, videos/DVDs, computers and video games (23). In 2007, Zimmerman et al. only considered TV and DVD/video viewing time at 2 years of age for American children (24). When looking at the German population, the ULM Spatz birth cohort reported 58% of three-year-old children watching TV/DVDs as well as using smartphones up to 1h/day and 14% for more than 1h (screen time data gathered from 2014–2016) (25). Yet, these studies do not name or differentiate between the different types of electronic media available today.

In turn, the Common Sense Media survey divided digital media use by content. The report stated that 0–2-year-olds spent on average, 40 min of TV/DVD/video time (including videos watched on mobile devices), 21 min reading/being read to and 0 min playing games on mobile devices. Also, although average child digital media time remained about the same between 2011 and 2017, a shift toward new mobile devices became apparent (20). Our data, showing initiation of digital media use primarily with TV and smartphone, could be an indicator of a similar trend beginning among infants in Germany.

Adding to evidence, we show that family TV screen time, living space per person, and being second-born are significant predictors of infant screen time. In 2015, Kabali et al. noted that 97 % of children (0.5–4 years old) from low-income minority families in the US had ever used a mobile device and most watched TV daily regardless of age (1). This is consistent with findings of the Common Sense Media report, showing that children from lower income households had substantially more screen time per day (3:29 h vs. 1:50 h, age group 0–8 years). Lower education and ethnic minority (African American > Hispanic > White) were also associated with significantly more child media time. Similarly, a systematic review by Duch et al. showed positive associations between screen time and child's age, BMI, and family belonging to a minority population in children between 0 and 36 months of age (22). Tandon et al. found that children of families with low socioeconomic status had more electronic media devices in the bedroom and more screen time than families with higher socioeconomic status (26). In our multivariate analysis of influencing factors for mean screen time of the infant, we saw a tendency for the maternal subjective social status (MacArthur Scale) to be a protective factor (OR 0.853, p = 0.058). Among other factors with a clear association to socioeconomic status, we found the family's living space to have a strong association with the infant's screen time (OR 0.567, p = 0.007).

In our study, a further influencing factor with a significant association to infant's screen time was the family TV time (OR 1.631, p = 0.027). Interestingly, Jago et al. showed that maternal TV viewing was a stronger predictor of child TV viewing than paternal TV viewing for all age (<7 and >7 years) and gender subgroups (16). It should be noted that these associations are made from cross-sectional data, therefore the direction of the relationship between infant and family media ecology as well as sociodemographic characteristics remains to be investigated.

For young infants, the displacement of activities such as sleep and play by screen media may be particularly harmful toward their behavioral, physical, and cognitive development, not to mention their communication abilities (12). A study by Twenge et al. examined screen time and sleep duration in children from 0–17 years. Their findings showed that both portable and non-portable electronic devices influenced sleep duration for children under age 10 (once over the age of 10, only portable devices had an effect on sleep) (27). This supports the assumption that screen time displaces valuable childhood activities. As numerous studies show, reading or being read to by parents can be supportive in language development (both maternal and foreign language abilities) (28), socio-emotional development (29) and even obesity (30) in young children. Promoting adult-child reading time may be an important protective measure against excessive screen time and stimulate positive child development.

It is important to consider the limitations of our study. First, the study design as a birth cohort with above mentioned exclusion criteria caused a selection bias. Participants are predominantly of German nationality and must be proficient German speakers. In addition, average subjective social status as a proxy for socioeconomic status is relatively high. Second, social desirability bias might play a role when parents state the family's and child's media exposure. Radesky et al. showed that 1/3 of parents underestimated and 1/3 of parents overestimated their child's amount of media use, when comparing online questionnaire to passively measured screen time via an app (31), an observation which indicates that over- and underestimation might be in a balance. Future research will provide more reliable data by directly measuring the time spent with electronic media devices in the homes. Third, in our case of 1-year-old children, child media exposure might simply be passive or background media, if for example infants are with parents while they themselves are using digital media. Still, we did not determine content or motivation of child media use at this young age and can only speculate. Lastly, as a cross-sectional study, the causal direction of the relationship between associated factors and screen time cannot be determined.

In conclusion, our study provides support that excessive family TV time is a major predictor of infant screen time. Moreover, we found smaller living spaces and having one sibling to be significant risk factors. At the age of 12 months, a proportion of 10% of the study population was already regularly exposed to digital media up to half an hour per day. Prospective studies should investigate the effect of passive media exposure, such as background TV. In addition, because child development changes rapidly in the first years, it is crucial to examine younger children and smaller age groups. We suggest that pediatric recommendations should be re-evaluated in the light of the actual exposure to digital media already in infancy and parents should be proactively counseled regarding possible effects on child development.



THE KUNO KIDS STUDY GROUP

The members of the KUNO Kids study group are: Andreas Ambrosch (Institute of Laboratory Medicine, Microbiology and Hygiene, Barmherzige Brüder Hospital, Regensburg, Germany); Petra Arndt (ZNL Transfercenter of Neuroscience and Learning, University of Ulm, Ulm, Germany); Andrea Baessler (Department of Internal Medicine II, Regensburg University Medical Center, Regensburg, Germany); Mark Berneburg (Department of Dermatology, University Medical Centre Regensburg, Regensburg, Germany); Stephan Böse-O'Reilly (University Children's Hospital Regensburg (KUNO), Hospital St. Hedwig of the Order of St. John, Regensburg, Germany); Romuald Brunner (Clinic of Child and Adolescent Psychiatry, Psychosomatics and Psychotherapy, Bezirksklinikum Regensburg (medbo), Regensburg, Germany); Wolfgang Buchalla (Department of Conservative Dentistry and Periodontology, University Hospital Regensburg, University of Regensburg, Regensburg, Germany); Sara Fill Malfertheiner, Sebastian Häusler (Clinic of Obstetrics and Gynecology St. Hedwig, University of Regensburg, Regensburg, Germany); André Franke (Institute of Clinical Molecular Biology, Christian-Albrechts-University of Kiel, Kiel, Germany); Iris Heid (Department of Genetic Epidemiology, University of Regensburg, Regensburg, Germany); Caroline Herr (Bavarian Health and Food Safety Authority (LGL), Munich, Germany); Wolfgang Högler (Department of Pediatrics and Adolescent Medicine, Johannes Kepler University Linz, Linz, Austria); Sebastian Kerzel (Division of Pediatric Pneumology and Allergy, University Children's Hospital Regensburg (KUNO), Hospital St. Hedwig of the Order of St. John, Regensburg, Germany); Michael Koller (Center for Clinical Studies, University Hospital Regensburg, Regensburg, Germany); Michael Leitzmann (Department of Epidemiology and Preventive Medicine, University of Regensburg, Regensburg, Germany); David Rothfuß (City of Regensburg, Coordinating Center for Early Interventions, Regensburg, Germany); Wolfgang Rösch (Department of Pediatric Urology, University Medical Center, Regensburg, Germany); Bianca Schaub (Pediatric Allergology, Department of Pediatrics, Dr. von Hauner Children's Hospital, University Hospital, LMU Munich, Munich, Germany); Bernhard H.F. Weber (Institute of Human Genetics, University of Regensburg, Regensburg, Germany); Stephan Weidinger (Department of Dermatology, Venereology and Allergy, University Hospital Schleswig-Holstein, Kiel, Germany); Sven Wellmann (Division of Neonatology, University Children's Hospital Regensburg (KUNO), Hospital St. Hedwig of the Order of St. John, Regensburg, Germany).



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Ethics Committee of the University Regensburg. Written informed consent to participate in this study was provided by the participants' legal guardian/next of kin.



AUTHOR CONTRIBUTIONS

KD wrote the manuscript and designed the tables. DW was responsible for the recruitment of study participants, data collection, and validation. SB performed the statistical analyses. BS-G, CA, MM, and MK contributed to the design of the study, the interpretation of the results, and the authoring of the manuscript. SK developed the study question and design, supervised the data analysis, participated in writing the manuscript, and created the figures. All authors contributed to the article and approved the submitted version.



REFERENCES

 1. Kabali HK, Irigoyen MM, Nunez-Davis R, Budacki JG, Mohanty SH, Leister KP, et al. Exposure and use of mobile media devices by young children. Pediatrics. (2015) 136:1044–50. doi: 10.1542/peds.2015-2151

 2. Nikken P, Schols M. How and why parents guide the media use of young children. J Child Fam Stud. (2015) 24:3423–35. doi: 10.1007/s10826-015-0144-4

 3. Council on communications and media. Media and young minds. Pediatrics. (2016) 138:e20162591. doi: 10.1542/peds.2016-2591

 4. Digitale Medien mit Augenmaß nutzen. 2019 Dec 3 Available online at: https://www.bzga.de/presse/pressemitteilungen/2019-12-03-digitale-medien-mit-augenmass-nutzen/. (accessed Jun 23, 2021) 

 5. Santaliestra-Pasías AM, Mouratidou T, Verbestel V, Bammann K, Molnar D, Sieri S, et al. Physical activity and sedentary behaviour in European children: the IDEFICS study. Public Health Nutr. (2014) 17:2295–306. doi: 10.1017/S1368980013002486

 6. Montag C, Elhai JD. Discussing digital technology overuse in children and adolescents during the COVID-19 pandemic and beyond: on the importance of considering Affective Neuroscience Theory. Addict Behav Rep. (2020) 12:100313. doi: 10.1016/j.abrep.2020.100313

 7. Chaput J-P, Gray CE, Poitras VJ, Carson V, Gruber R, Birken CS, et al. Systematic review of the relationships between sleep duration and health indicators in the early years (0-4 years). BMC Public Health. (2017) 17:855. doi: 10.1186/s12889-017-4850-2

 8. Sun W, Li SX, Jiang Y, Xu X, Spruyt K, Zhu Q, et al. A Community-Based Study of Sleep and Cognitive Development in Infants and Toddlers. J Clin Sleep Med JCSM. (2018) 14:977–84. doi: 10.5664/jcsm.7164

 9. Kahn M, Barnett N, Glazer A, Gradisar M. Sleep and screen exposure across the beginning of life: deciphering the links using big-data analytics. Sleep. (2021) 44:zsaa158. doi: 10.1093/sleep/zsaa158

 10. Cespedes EM, Gillman MW, Kleinman K, Rifas-Shiman SL, Redline S, Taveras EM. Television viewing, bedroom television, and sleep duration from infancy to mid-childhood. Pediatrics. (2014) 133:e1163–71. doi: 10.1542/peds.2013-3998

 11. Aglipay M, Vanderloo LM, Tombeau Cost K, Maguire JL, Birken CS. TARGet kids! collaborative. The digital media environment and cardiovascular risk in children. Can J Cardiol. (2020) 36:1440–7. doi: 10.1016/j.cjca.2020.04.015

 12. Duch H, Fisher EM, Ensari I, Font M, Harrington A, Taromino C, et al. Association of screen time use and language development in Hispanic toddlers: a cross-sectional and longitudinal study. Clin Pediatr (Phila). (2013) 52:857–65. doi: 10.1177/0009922813492881

 13. Anderson DR, Subrahmanyam K. Cognitive impacts of digital media workgroup. Digital screen media and cognitive development. Pediatrics. (2017) 140:S57–61. doi: 10.1542/peds.2016-1758C

 14. Hoge E, Bickham D, Cantor J. Digital media, anxiety, and depression in children. Pediatrics. (2017) 140:S76–80. doi: 10.1542/peds.2016-1758G

 15. Poulain T, Vogel M, Neef M, Abicht F, Hilbert A, Genuneit J, et al. Reciprocal associations between electronic media use and behavioral difficulties in preschoolers. Int J Environ Res Public Health. (2018) 15:814. doi: 10.3390/ijerph15040814

 16. Jago R, Stamatakis E, Gama A, Carvalhal IM, Nogueira H, Rosado V, et al. Parent and child screen-viewing time and home media environment. Am J Prev Med. (2012) 43:150–8. doi: 10.1016/j.amepre.2012.04.012

 17. Kaur N, Gupta M, Malhi P, Grover S. Screen time in under-five children. Indian Pediatr. (2019) 56:773–88. doi: 10.1007/s13312-019-1638-8 

 18. Brandstetter S, Toncheva AA, Niggel J, Wolff C, Gran S, Seelbach-Göbel B, et al. KUNO-Kids birth cohort study: rationale, design, and cohort description. Mol Cell Pediatr. (2019) 6:1. doi: 10.1186/s40348-018-0088-z

 19. Hoebel J, Müters S, Kuntz B, Lange C, Lampert T. Measuring subjective social status in health research with a German version of the MacArthur Scale. Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz. (2015) 58:749–57. doi: 10.1007/s00103-015-2166-x

 20. Rideout V. The Common Sense Census: Media Use by Kids Age Zero to Eight in America, A Common Sense Media Research Study, [United States], 2013, 2017: Version 2. ICPSR - Interuniversity Consortium for Political and Social Research (2019). Available online at: https://www.icpsr.umich.edu/web/ICPSR/studies/37491/versions/V2. (accessed Jun 4, 2021) 

 21. Chen B, van Dam RM, Tan CS, Chua HL, Wong PG, Bernard JY, et al. Screen viewing behavior and sleep duration among children aged 2 and below. BMC Public Health. (2019) 19:59. doi: 10.1186/s12889-018-6385-6

 22. Duch H, Fisher EM, Ensari I, Harrington A. Screen time use in children under 3 years old: a systematic review of correlates. Int J Behav Nutr Phys Act. (2013) 10:102. doi: 10.1186/1479-5868-10-102

 23. Vandewater EA, Rideout VJ, Wartella EA, Huang X, Lee JH, Shim M. Digital childhood: electronic media and technology use among infants, toddlers, and preschoolers. Pediatrics. (2007) 119:e1006–15. doi: 10.1542/peds.2006-1804

 24. Zimmerman FJ, Christakis DA, Meltzoff AN. Television and DVD/video viewing in children younger than 2 years. Arch Pediatr Adolesc Med. (2007) 161:473–9. doi: 10.1001/archpedi.161.5.473

 25. Genuneit J, Brockmann PE, Schlarb AA, Rothenbacher D. Media consumption and sleep quality in early childhood: results from the Ulm SPATZ health study. Sleep Med. (2018) 45:7–10. doi: 10.1016/j.sleep.2017.10.013

 26. Tandon PS, Zhou C, Sallis JF, Cain KL, Frank LD, Saelens BE. Home environment relationships with children's physical activity, sedentary time, and screen time by socioeconomic status. Int J Behav Nutr Phys Act. (2012) 9:88. doi: 10.1186/1479-5868-9-88

 27. Twenge JM, Hisler GC. Krizan Z. Associations between screen time and sleep duration are primarily driven by portable electronic devices: evidence from a population-based study of US children ages 0-17. Sleep Med. (2019) 56:211–8. doi: 10.1016/j.sleep.2018.11.009

 28. Eisenwort B, Aslan H, Yesilyurt SN, Till B, Klier CM. Sprachentwicklung bei Kindern mit Migrationshintergrund und elterliches Vorlesen. Z Für Kinder- Jugendpsychiatrie Psychother. (2018) 46:99–106. doi: 10.1024/1422-4917/a000500

 29. Mendelsohn AL, Cates CB, Weisleder A, Berkule Johnson S, Seery AM, Canfield CF, et al. Reading aloud, play, and social-emotional development. Pediatrics. (2018) 141:e20173393. doi: 10.1542/peds.2017-3393

 30. Busto-Zapico R, Peña-Suárez E, Amigo-Vázquez I. The influence of sleep and reading on overweight of the children. Span J Psychol. (2019) 22:E26. doi: 10.1017/sjp.2019.8

 31. Radesky JS, Weeks HM, Ball R, Schaller A, Yeo S, Durnez J, et al. Young children's use of smartphones and tablets. Pediatrics. (2020) 146:e20193518. doi: 10.1542/peds.2019-3518

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Durham, Wethmar, Brandstetter, Seelbach-Göbel, Apfelbacher, Melter, Kabesch, Kerzel and The KUNO Kids Study Group. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpsyt-12-737178-t002.jpg
Device Mean Median SD Min Max* n

v 83 9.0 28 1 13 192
Blu-ray/DVD/Video 7.7 80 30 1 13 27
Tablet 83 9.0 31 2 12 31
Smartphone 86 10.0 26 1 13 100
Game console 120 120 2 12 g 1 1
PC 82 8.0 241 6 12 13

aMaximum of 13 months of age is possible as questionnaires were included that were filled out up to 2 months after the child’s first birthday.
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parents German nationals. ®As defined in materials and methods. Bold values indicates significant association (p<0.05) in the uni/multivariable analysis.
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3Excluding mothers under 18 years of age for KUNO Kids birth cohort. ®Based on BMI > 25 kg/m?, mothers at one year after delivery, fathers at four weeks after delivery. *Based on the
MacArthur Scale of Subjective Social Status; numbers range from 1-10. YBased on extent of professional qualification (None”: no finished education, not in professional education,”
Low": student or still in professional education, “Medium”: completed education, under university level, “High": university education). ®Born in a foreign country or with a foreign passport.
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“Including the independent variables with p < 0.2 in the univariable analysis. *Reference category: first-bomn. ®Reference category: no maternal professional qualification. ®Reference
category: no paternal professional qualification. 9As defined in materials and methods. Bold values indicates significant association (o<0.05) in the uni/multivariable analysis.
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