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Long-term ECG measurement on the effect of young
children's digital media consumption on psychological and

physiological parameters

DIGITAL MEDIA IN EARLY CHILDHOOD

Study results on the frequency and length of digital technology use vary in different countries, although overall television is the mainly used digital device in family homes
(Feierabend, Plankenhorn, & Rathgeb, 2015; Johansen, 2007; Kutscher, 2015; Rideout, Vandewater, & Wartella, 2003).

The use of digital media by young children is currently critically discussed. An early use, especially of smartphones and tablets, is assumed to have negative effects on
children's health and sleep, but also on language development, learning and the ability to concentrate. Studies suggest that an early (within the first life-year; Radesky et al.,
2014) and especially an excessive consumption of television or videos are accompanied by sleeping disorders, obesity or rather a lack of physical activity, behavioral
problems and attention deficits (Andersen, Crespo, Bartlett, Cheskin, & Pratt, 1998; Nunez-Smith, Wolf, Huag, Emanuel, & Gross, 2008).

Children that use tablet or smartphones everyday might need longer to fall asleep and sleep shorter in total (Chindamo et al., 2019). Ribnera & McHargb (2019) also found
out that if children spend an hour engaging with screen media, they sleep nearly 13 min less on a typical night.

While these results focus on negative on effects of digital media use, one might also ask for potentials. However, until now research has paid little attention to whether
digital media use harms children’s development or whether it bears potential (Anderson et al., 2017; Galetzka, 2017).

Research Question: What correlational effects of the digital

media consumption on the children’s psychological and
physiological parameters can be found?

Sample

N = 69 families with young children aged between 16-43 months (M = 28
months)

Method

1. Piloted parent’s questionnaire on the type and extent of media use in
families with young children

2. Motoric Test ET 6-6 R (Petermann & Macha, 2015)

3. Temperament profile battery ICT (Zentner, 2010)

4. Experimental setting with recording of vital functions via long-term ECG

measurement in different situations:
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ﬂav 1: Day 2: \
In the nursery In the nursery or at home At home

In the nursery

Experimental §/\ m. g ﬁ

Setting Q‘o

Lunch and Rest DHATEERS EEMINEE Taking of ECG

with help of early

O S
fu. |b| childhood

— educator

RESEARCH DESIGN FIRST RESULTS

\)ifferent activities Night sleep /
LITERATURE

Andersen, R. E., Crespo, C. J., Bartlett, S. J., Cheskin, L. J., & Pratt, M. (1998). Relationship of physical activity and television watching with body weight
and level of fatness among children. Journal of the American Medical Association, 279(12), 938—942. doi: 10.1001/jama.279.12.938

Chindamo, S. et al. (2019). Sleep and new media usage in toddlers. European Journal of Pediatrics, 178, 483-490.

Feierabend, S., Plankenhorn, T., & Rathgeb, T. (2015). miniKIM 2014. Kleinkinder und Medien: Basisuntersuchung zum Medienumgang 2- bis 5-Jahriger
in Deutschland. Stuttgart: Medienpadagogischer Forschungsverbund Stidwest.

Johansen, S. (2007). Toddlers Watching TV. A study on the role of electronic media in the everyday-lives of one to three year old children. In:
MedienPadagogik, 13, 1-14. doi: 10.21240/mpaed/13/2007.10.12.X

Kutscher, N. (2015). Mediatisierte Kindheit - Herausforderung und Perspektiven. In: Aktion Kinder und Jugendschutz Brandenburg (2015):
SandmannAPP oder Bilderbuch? Frihkindliche Medienerziehung im Spannungsfeld zwischen Kita und Elternhaus. Tagungsdokumentation 4. Marz
2015/Fachhochschule Potsdam. 10-16. Retrieved from http://www.medienkompetenz-
brandenburg.de/fileadmin/daten/netzwerkportal/aktuelles/akjs_bro 2015 ebook.pdf#page=16

Nunez-Smith, M., Wolf, E., Huag, H. M., Emanuel, D. J., & Gross, C. P. (2008). Media and child and adolescent health: A systematic review. Washington,
DC: Common Sense Media.

Petermann, F., & Macha, T. (2015). Entwicklungstest fiir Kinder von sechs Monaten bis sechs Jahren-Revision (ET 6-6-R). Pearson Assessment &
Information GmbH.

Radesky, J.; Silverstein, M.; Zuckerman, B.; Christakis D. (2014). Infant Self-Regulation and Early Childhood Media Exposure, In: Pediatrics, May 2014,
VOLUME 133 / ISSUE 5, Verfigbar unter http://pediatrics.aappublications.org/content/pediatrics/133/5/e1172 full.pdf [20.08.2017]

Ribner, A. D., McHarg, G. G., & NewFAMS Study Team. (2019). Why won’t she sleep? Screen exposure and sleep patterns in young infants. Infant
Behavior and Development, 57, 101334.

Rideout, V. J., Vandewater, E. A., & Wartella, E. A. (2003). Zero to six: Electronic media in the lives of infants, toddlers and preschoolers. Henry J. Kaiser
Family Foundation. Retrieved from https://www.kff.org/wp-content/uploads/2013/01/zero-to-six-electronic-media-in-the-lives-of-infants-toddlers-
and-preschoolers-pdf.pdf

Zentner, M. (2011). Inventar zur integrativen Erfassung des Kind-Temperaments (IKT). Bern: Huber.

1. The average length of digital media use is higher during the weekends (M = 3.07
during the week, M = 5.72 weekends) and the time children spend with media
during the week is significantly correlated with the use at the weekends (strong
effect: r=.639, p > .001).

Table 1: Interactive screen media use of children

n for this not used <lh/day >1hand< >2hand< > 3h/day
item 2h 3h
Mobile phone 54 25 24 5 0 0
Tablet 51 35 14 2 0 0
Computer, PC, 53 48 4 1 0 0

notebook

2. No significant correlations between digital media use and the motoric development
of the children could be found.

3. Aspects of temperament (ICT) such as endurance/attention correlate highly
significantly with the children’s use of digital media and technology, r = -.349, p =
.007.

4. A positive correlation between the heartrate in the phases of the restful sleep and
the extent of daily interactive screen media use during the week (r = .28, p = .049)
was found. The more children used interactive screen media the higher was their
heart rate and the worse their regeneration.

DISCUSSION

The results presented here need to be interpreted cautiously as the extent of digital

media use in the sample was rather low.

1. The reason for the correlation between digital media use during the week and on
weekend could be explained by the greater free time children have on the weekend.

2. Reasons for the non-existent correlation between the motoric development could
be explained by the small extent of digital media use in the sample or the age of the
children, as effects on the motoric development might show later.

3. The effect of interactive screen media on the regeneration might be connected to
the character and the use of the device.

4. As for the aspects of the children’s temperament profile. Some sort of training
effect might be the reason for the correlation between the digital media use and
endurance.
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