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A B S T R A C T   

Screen media use is part of most children's everyday lives, but organisations have advised that use should be 
limited. The aims of this study were to describe 6–11-year-old Danish children's screen device ownership and 
screen media use (weekdays and weekends), including the role of parental education, family structure and 
household screen media rules. 

We conducted a cross-sectional study including 5274 Danish children aged 6–11-years sampled from ten 
Danish municipalities from May 2019 to November 2020. Characteristics of the sample and source population 
were obtained from the Danish Health Data Authority. Parent's completed the SCREENS questionnaire, which 
was developed to assess children's screen media habits. We used inverse probability weighted logistic and linear 
regression models. 

Smartphone and laptop ownership was higher with increasing age, and use of screen media varied across day 
type, age and gender. The proportion of children using screen media more than 4 h/day was 13% (95% CI 
12%;14%) for weekdays and 28% (95% CI 27%;29%) for weekend days. Children of parents with medium-length 
or long educations had statistically significant lower odds of using screen media more than 4 h/day. We found a 
statistically significant graded relationship between household screen media rules and children's screen media 
use; the less parents reported presence of rules, the more time their children spent on screen media engagements. 

Our results suggest that parental educational level and family structure are related to unfavourable screen 
media habits, and household screen media rules may play an important role for parents to limit children's screen 
use.   

1. Introduction 

Children's use of recreational screen media continues to be a public 
health concern. Studies have found it to be unfavourably associated with 
a variety of health factors, including adiposity, unhealthy diet, depres-
sive symptoms, quality of life as well as inadequate sleep quantity and 
quality (Carter et al., 2016; Stiglic and Viner, 2019). The World Health 
Organization recommends that children should limit the amount of time 
spent being sedentary, particularly the amount of recreational screen 
media use (Bull et al., 2020). 

A few organisations and governmental authorities have reported 
children's use of screen media. A report found that on average, U.S. 

8–12-year-olds spent 4 h and 44 min per day on entertainment-based 
screen media in 2019 (Victoria Rideout, 2019). Similar results were 
found among British 6–11-year-olds in 2016 (Ofcom, 2016) and 
smartphone ownership was 50% in British 10-year-olds in 2019 (Ofcom, 
2020). Few population-based studies have described differences be-
tween weekday and weekend use of screen media, which hinders our 
understanding of screen media use across the week (Salway et al., 2019; 
Sigmundová et al., 2016). 

Lower socioeconomic status and living with a single parent have 
been associated with higher screen media use in adolescents (Langøy 
et al., 2019; Rasmussen, 2019). However, more research is needed to 
investigate these relationships in school-aged children in the context of 

* Corresponding author at: Department of Sports Science and Clinical Biomechanics, Research Unit for Exercise Epidemiology, University of Southern Denmark, 
Campusvej 55, 5230 Odense, Denmark. 

E-mail address: agroentved@health.sdu.dk (A. Grøntved).  

Contents lists available at ScienceDirect 

Preventive Medicine 

journal homepage: www.elsevier.com/locate/ypmed 

https://doi.org/10.1016/j.ypmed.2021.106908 
Received 4 June 2021; Received in revised form 1 November 2021; Accepted 28 November 2021   

mailto:agroentved@health.sdu.dk
www.sciencedirect.com/science/journal/00917435
https://www.elsevier.com/locate/ypmed
https://doi.org/10.1016/j.ypmed.2021.106908
https://doi.org/10.1016/j.ypmed.2021.106908
https://doi.org/10.1016/j.ypmed.2021.106908
http://creativecommons.org/licenses/by/4.0/


Preventive Medicine 155 (2022) 106908

2

today's screen media environment, including different types of screen 
media use. Additionally, studies have shown that timing of screen media 
use, e.g. before bedtime, is associated with sleep duration, poor sleep 
quality and excessive daytime sleepiness (Carter et al., 2016). A study 
also suggested that use of screen media in the morning was associated 
with increased odds of developing a language disorder (Collet et al., 
2019). Thus, investigating possible determinants of these potentially 
problematic screen media habits (high amount of recreational screen 
media use, screen media use before bedtime and after awakening) are 
important. 

Parental rules regarding screen media use have been suggested to 
play an important role in children's screen media use. Jago et al. found 
that parents had developed numerous rules regarding screen media (e.g. 
limits on total time, limits on time of day, content restriction) in an 
attempt to regulate their children's use (Jago et al., 2013). Studies have 
suggested relationships between parental rules and less use of television 
and video games in children of different ages (Bjelland et al., 2015; 
Miguel-Berges et al., 2020), and total screen media use (TV, computer, 
tablet and smartphone use) in U.S. 8–18-year-olds (Lauricella and Cin-
gel, 2020). However, the relationship between household screen media 
rules and screen media use in European school-aged children has not 
been thoroughly investigated in todays screen media environment 
where portable devices are increasingly available to children. Under-
standing this relationship is important in the development of best 
practices in screen media rule-setting. 

In view of this, the aims of this study were; first, to describe the 
prevalence of screen media device ownership (e.g. smartphones, tablets, 
laptops etc.) and total recreational screen media use in 6–11-year-old 
children during weekdays and weekends. Secondly, to explore poten-
tially problematic screen media habits according to parental education 
and family structures. Finally, to investigate the relationship between 
household screen media rules and children's screen media use. 

2. Methods 

2.1. Study design 

We conducted a cross-sectional study from May 2019 to November 
2020 in ten municipalities (Odense, Kerteminde, Nyborg, Svendborg, 
Faaborg-Midtfyn, Assens, Nordfyns, Fredericia, Kolding and Vejle) in the 
Region of Southern Denmark as a part of the recruitment for a rando-
mised controlled trial (Rasmussen et al., 2020). Using data from the 
Danish National Civil Registry, the Danish Health Data Authority 
randomly selected one parent and one child (aged 6–10 years) from all 
households in each municipality where at least one child (aged 6–10 
years) resided full time. If more than one child in this age group resided 
in the household, one was randomly selected. The parent had to have 
joint or full custody of the child and registered to reside full time on the 
same address. 

Digital letters were sent via a secure digital mailbox (e-Boks, a 
mandatory email service used by approximately 93% of the Danish 
population) (Agency for Digitisation, 2021). The letter included a 
description of the survey and a weblink to an online survey platform. 
Two survey reminders were sent after 1 and 2 weeks, respectively. The 
letter also informed the parent about a random lottery of six prizes 
among all respondents (3 × 335 Euros, 3 × 135 Euros). 

2.2. Ethical considerations 

Completion of the survey was considered as providing consent in 
accordance with the Danish Data Protection Act Article 10. The study 
was approved by the Ethical Committee of Southern Denmark (S- 
20170213). 

2.3. Survey questions 

The main part of the survey was the recently developed SCREENS 
questionnaire (SCREENS-Q) (supplementary file 1), which is a parent- 
reported questionnaire assessing children's media habits and the sur-
rounding screen media environment. The questionnaire has moderate to 
substantial test-retest reliability and good internal consistency (Klakk 
et al., 2020). The last questions of the survey included questions on 
adults' educational level and the number of adults and siblings in the 
household. 

2.4. Device ownership and screen media use 

Children's device ownership was assessed from item 5 in the 
SCREENS-Q, while item 9 was used to assess children's total recreational 
screen media use (Klakk et al., 2020). Item 9 reads“Within the past 
month, how much time has the child typically spent per day on the 
following screen-based activities during leisure time?”, and the screen- 
based activities in item 9 are:  

1. Movies, TV shows, YouTube videoclips/movies, entertainment 
programmes  

2. Games (on smartphone, tablet, game console, PC)  
3. School-related tasks using screen media devices  
4. Video calls (e.g. Facetime, Skype)  
5. Social media or other types of communication (e.g. Facebook, 

Messenger, Twitter, WhatsApp, Snapchat, Instagram, email, SMS)  
6. Other (for example, drawing apps, making musical or stop-motion 

videos) 

Parents had to choose one of the following answer categories for each 
screen-based activity on weekdays and weekend days: “None”, “1–29 
min”, “30–59 min”, “1–2 h”, “2–3 h”, “3–4 h”, “4–5 h” and “5hrs or 
more”. Data from the six questions were transformed into continuous 
variables by substituting each answer category with the median of each 
category (e.g. “1–29 min” = 15). The highest category (“5 h or more”) 
had no upper limit, but it was assumed to have the same minute range as 
the preceding category. The transformation described allows for calcu-
lation of total screen media use for a typical weekday and weekend day. 
A weighted screen media use variable representing a typical day was 
also calculated (5/7*weekday+2/7*weekend day). 

We inspected the distribution of answers on item 9 from within the 
respective screen media categories, and we observed few answers in the 
upper categories (“3–4 h” and “4–5 h”) on school-related tasks, video 
calls, social media, and other types of screen media use. A group of re-
spondents, however, answered the highest category (“5 hrs or more”) in 
multiple consecutive categories, causing these respondents to have un-
realistically high values of daily total screen media use. These patterns of 
reporting were suspected to be cases of misreporting where the parent 
thought they answered “None” because a reset (set to zero) button 
erroneously was placed just below the category (“5 h or more”). We 
changed these responses from “5 h or more” to “None” if they were re-
ported consecutively (n = 293). Excluding these responses does not 
change the interpretation of the results. 

2.5. Problematic screen media habits 

We derived two variables from item 9 indicating high total screen 
media use (≤4 h/day vs. >4 h/day) for weekdays and weekend days, 
respectively. We chose these limits for 6–11-year-olds based on a 
perspective that this daily recreational screen use amount may consti-
tute a risk of interfering with face-to-face social interaction and take 
time from other pursuits (e.g. non-screen-based), which is highlighted in 
the current recommendations from the Royal College of Paediatrics and 
Child Health and the Danish Health Authority (The Danish Health Au-
thority, 2020; Viner and Firth, 2019). Screen use within 30 min before 
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bedtime and within 30 min after awakening was assessed from item 12, 
and answers were collapsed into dichotomous variables (i.e. for week-
days: <5 vs. 5 weekdays, and for weekends: <2 vs. 2 weekend days). 
Currently, the Royal College of Paediatrics and Child Health recommend 
that screens are avoided for an hour before a planned sleep time. 

2.6. Parental educational level and family structures 

Parental educational level was classified according to the Interna-
tional Standard Classification of Education (ISCED) (UNESCO, 2012). 
The variable was collapsed into a variable containing three levels: ISCED 
level 0–3, 4–6 and 7–8. Family structure was reported by parents stating 
the number of adults and children in the household, and this information 
was collapsed into two dichotomous variables (i.e. Yes/No): “single- 
parent home” and “only-child home”. 

2.6.1. Household screen media rules 
Household screen media rules were derived from a modified version 

of item 11 in the SCREENS-Q. The response options were modified from 
dichotomous (Agree/Disagree) to a five-point likert scale (“Strongly 
agree”, “Agree”, “Neither agree nor disagree”, “Disagree” and “Strongly 
disagree”) to give a more detailed description of household screen media 
rules. Parents reported the extent to which they agreed with the 
following:  

A. The child must always ask for permission before using screen media  
B. There are fixed boundaries for how much time the child may use 

screen media  
C. There are fixed boundaries for when the child may use screen media 

during the day  
D. There are fixed boundaries for what games the child is allowed to 

play  
E. There are fixed boundaries for what movies, YouTube clips, TV 

shows and entertainment programmes the child may watch. 

The statements will be referred to as Rule A, Rule B, Rule C, Rule D 
and Rule E. 

2.7. Covariates 

We obtained information on date of birth and gender from the 
Danish Health Data Authority on the selected child and adult. Children's 
ethnicity was also obtained from the Danish Health Data Authority and 
categorised as Danish, Other Western background and Non-Western 
background according to the method used by Statistics Denmark (Sta-
tistics Denmark, 2017). Parental screen media use was assessed through 
item 19 in the SCREENS-Q and transformed using the same method 
described for item 9. 

2.8. Statistical methods 

Non-response weighting was used in all descriptive and associational 
analyses to correct for selesction bias from non- or partial response 
(mssing data). We predicted individual probability weights using a 
multivariable logistic regression model. The model included a response 
variable (having data: Yes/No) as the outcome, gender and age of 
children and adults and ethnicity of the child as predictors. The inverse 
value of the predicted probabilities (1/predicted probability) for re-
sponders were used to weight for non-response. Based on the model, 
participants with low probability of responding were given more weight 
because they are underrepresented, and participants with a high prob-
ability of responding were given less weight because they are over-
represented. The method is commonly used to correct for selection bias 
(Seaman and White, 2013). 

Proportions of device ownership and total screen media use cate-
gories were compared using the chi2-test. 

We used multivariable adjusted logistic regression to explore asso-
ciations between parental educational level and family structure, in 
relation to problematic screen media habits. We ran a separate model 
including each problematic screen media habit as the dependent vari-
able and parental educational level, single-parent home, and only child 
home as the independent variables. All models were were conducted 
separately for problematic screen media habits on weekdays and 
weekends, and adjusted simultaneously for children's gender, age and 
ethnicity as well as parental age and gender. 

We ran five separate multiple linear regression models with robust 
standard errors (Huber-White (Huber, 1967; White, 1980)) to investi-
gate the association between the five different household screen media 
rules (independent variables) and children's total screen media use per 
typical day (dependent variable). The regression models were adjusted 
simultaneously for parental educational level, parental screen media 
use, single-parent home, children's gender, age and ethnicity. We con-
structed a directed acyclic graph to explain our analytic approach 
(Supplementary file 2). To statistically explore if the relationship be-
tween household screen media rules and children's total screen media 
use were dependent on parental screen media use, we included inter-
action terms between these variables in addition to the main effects in 
the model. 

We investigated regression model diagnostics, and observed no evi-
dence of assumptions being violated. All analyses were conducted in 
STATA IC 16 with alpha = 0.05 (two-sided). 

3. Results 

A total of 5274 (18% of 29,124) had complete data on all covariates 
used in the current study. A total of 273 (<1%) did not receive the digital 
letter because they were not registered with e-Boks (n = 264) or because 
of technical issues (n = 9) (Supplementary file 3). 

Table 1 shows the characteristics of children and parents for the total 
sample and stratified by child's gender. The only significant difference in 
participant characteristics was that total screen media use was signifi-
cantly higher among boys compared to girls (p < 0.001). 

Responders were similar to non-responders considering children's 

Table 1 
Participants' characteristics.   

Girls Boys Total 

Children 
Gender, n (%) 2547 (48.3) 2727 (51.7) 5274 

(100.00) 
Age (years), mean (sd) 8.8 (1.4) 8.8 (1.4) 8.8 (1.4) 
Ethnicity (% Danish/other Western/ 

non-Western) 
91.6/1.6/ 
6.8 

91.7/2.1/ 
6.3 

91.6/1.9/ 
6.5 

Only child home (% yes/no) 11.7/88.3 12.0/88.0 11.9/88.1 
Total screen media use on a typical 

day (hrs/day), median (Q1-Q3) 
1.9 
(1.2–3.1) 

2.3 
(1.4–3.6) 

2.1 
(1.3–3.4) 

Device ownership (number of 
devices), median (min-max) 

2.0 
(0.0–9.0) 

2.0 
(0.0–7.0) 

2.0 
(0.0–9.0)  

Parents 
Gender (% female/male) 68.2/31.8 67.2/32.8 67.7/32.3 
Age, mean (sd) 40.9 (5.6) 41.0 (5.6) 41.0 (5.6) 
Total screen media use on a typical 

day, median (Q1-Q3) 
2.8 
(1.9–4.3) 

3.0 
(1.9–4.5) 

2.9 
(1.9–4.4) 

Single-parent home (% yes/no) 18.3/81.7 18.4/81.6 18.4/81.6 
Educational level (% ISCED 0–3/ 

ISCED 4–6/ISCED 7–8) 
35.8/43.8/ 
20.3 

34.1/45.5/ 
20.4 

35.0/44.7/ 
20.3 

This table shows characteristics of children and parents with complete data on 
all covariates of this paper for boys and girls separately and for the total sample. 
Standard deviations (sd) were computed to express variation for continuous 
variables, which followed a normal distribution. Medians, first (Q1) and third 
(Q3) quartiles were computed for non-parametric continuous variables. Pro-
portions were computed for categorical variables with 3 or less levels, while 
medians, minimums (min) and maximums(max) were reported for categorical 
variables with more than 3 levels. 
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Fig. 1. Ownership of screen media devices. 
The above figure shows non-response weighted proportions and 95% confidence intervals of screen media device ownership among children by age group (6 years: n 
= 752, 7 years: n = 963, 8 years: n = 1127, 9 years: n = 1146, 10–11 years: n = 1328). Difference in proportions across age were tested using chi2-test for each type of 
device. All p-values were statistically significant (p < 0.001) except for other screen media devices (p = 0.178). 

Fig. 2. Total screen media use on weekdays and weekend days. 
The figure shows non-response weighted proportions (%) of children in each screen media category (0–1 h, >1–2 h, >2–3 h, >3–4 h, >4 h). The number of par-
ticipants in each age category were as follows for girls and boys, respectively: 6 years: n = 337/406, 7 years: n = 492/460, 8 years: n = 562/557, 9 years: n = 543/ 
596, 10–11 years: n = 613/708. Standard errors varied from 0.9% to 2.6%. 
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gender and age, and parent's age, but the proportion of female parents 
who responded was higher than male parents, and the proportion of 
children with Danish background was larger among respondents (sup-
plementary file 4). 

3.1. Device ownership and screen media use 

The proportion of children who owned different types of screen 
media devices are presented in Fig. 1. The proportion of children owning 
a smartphone or a laptop was significantly larger with increasing age (p 
< 0.001); from 10% (95% CI 8%;12%) and 4% (95% CI 3%;6%) among 
6-year-olds to 93% (95% CI 91%;94%) and 54% (95% CI 51%;57%) 
among 10–11-year-olds, respectively. 

Proportions of total screen media use were significantly higher with 
increasing age and this differed significantly by gender on both week-
days (p < 0.001) and weekend days (p < 0.001) (Fig. 2). Similar patterns 

were observed with total screen media use as a continuous variable 
(Supplementary files 5 and 6). Television viewing and screen media 
gaming were the most prevalent behaviours across weekdays and 
weekends, age and gender (Supplementary file 7). 

3.2. Screen media habits across parental educational level and family 
structures 

The proportion of 6–11-year-olds who used more than 4 h/day was 
13% (95%CI 12%;14%) for weekdays and 28% (95%CI 27%;29%) for 
weekend days. A total of 24% (95%CI 23%;26%) and 45% (95%CI 
43%;46%) used screen media within 30 min before bedtime on all 
weekdays and all weekend days, respectively. The proportion of chil-
dren who used screen media within 30 min after awakening was 27% 
(95%CI 26%;28%) on all weekdays and 64% (95%CI 63%;66%) on all 
weekend days. 

Children's screen media habits differed significantly across parental 
educational level and family structures (Table 2). Odds of using more 
than 4 h/day on screen media were significantly lower among children 
whose parents had medium-length (ISCED 4–6) or long (ISCED 7–8) 
educations compared to short educations (ISCED 0–3) (model A, Wald 
test p < 0.001). Children living in a single-parent home had significantly 
higher odds of using screen media more than 4 h/day compared to 
children living in homes with more than one adult (model D, Wald test p 
< 0.05). Living without siblings was not associated with higher odds of 
using screen media more than 4 h/day on weekdays (model G, Wald test 
p = 0.06), but odds were significantly higher on weekend days (model P, 
Wald test p < 0.05). 

3.3. Household screen media rules and total screen media use in children 

We found a statistically significant graded relationship between the 
level of agreement/disagreement to statements on all household screen 
media rules (A, B, C, D and E) and children's total screen media use on a 
typical day (Wald test p < 0.001 for all models). Total screen media use 
was significantly higher among children whose parents answered other 
categories than “strongly agree” (reference group) for all five household 
rules (Fig. 3). 

We found no statistically significant interactions between any of the 
household screen media rules and parental screen media use in the as-
sociation to children's screen use (Wald test p > 0.05 for all interaction 
terms). Finally, point estimates changed marginally after stratification 
for parental educantional level instead of adjustment, but results 
remained significant for all stratification models (Supplementary file 8). 

4. Discussion 

Based on population-based data from a survey of 5274 participants, 
we found that smartphone and laptop ownership was substantially 
higher with increasing age, and total screen media use varies across 
weekdays and weekends, age, and gender. Children of lower educated 
parents and children living with a single parent had higher odds of using 
screen media more than 4 h/day and screen media before bedtime on 
both weekdays and weekend days. Finally, we observed a graded rela-
tionship between five different household screen media rules and total 
screen media use in children. 

Our study adds new prevalence estimates of modern screen media 
device ownership among Danish school-aged children. Previous reports 
from 2019 found that 36% of U.S. 10-year-olds and 50% of British 10- 
year-olds owned a smartphone (Ofcom, 2020; Victoria Rideout, 2019), 
while the prevalence of smartphone ownership was almost twice as high 
(93%) among 10-year-olds in our sample, suggesting that Danish chil-
dren get their own smartphone at an earlier age compared to U.S. and 
British children. 

This study adds to the literature on factors related to potentially 
problamatic screen media use habits. The finding that the proportion of 

Table 2 
Screen media habits across parental educational level and family structure.   

Screen media 
use > 4 h/day 

Screen media use 
within 30 min before 
bedtime all days 

Screen media use 
within 30 min after 
awakening all days 

Odds ratio 
(95% CI) 

Odds ratio (95% CI) Odds ratio (95% CI) 

Weekdays Cases n = 687 Cases n = 1283 Cases n = 1424 
Parental 

educational 
level 

Model A Model B Model C 

ISCED 0–3 1 (reference) 1 (reference) 1 (reference) 
ISCED 4–6 0.66 

(0.54;0.80)* 
0.62 (0.53;0.72)* 0.72 (0.63;0.83)* 

ISCED 7–8 0.49 
(0.38;0.64)* 

0.46 (0.38;0.57)* 0.57 (0.47;0.68)* 

Family 
structure    

Single-parent 
home 

Model D Model E Model F 

No 1 (reference) 1 (reference) 1 (reference) 
Yes 1.37 

(1.10;1.71)* 
1.46 (1.23;1.72)* 1.29 (1.10;1.51)* 

Only-child 
home 

Model G Model H Model I 

No 1 (reference) 1 (reference) 1 (reference) 
Yes 1.28 

(0.99;1.66) 
1.38 (1.13;1.68)* 1.53 (1.27;1.85)* 

Weekend days Cases n = 1484 Cases n = 2354 Cases n = 3393 
Parental 

educational 
level 

Model J Model K Model L 

ISCED 0–3 1 (reference) 1 (reference) 1 (reference) 
ISCED 4–6 0.87 

(0.75;1.01)* 
0.74 (0.65;0.84)* 0.98 (0.86;1.12) 

ISCED 7–8 0.58 
(0.48;0.71)* 

0.62 (0.53;0.73)* 0.83 (0.70;0.98)* 

Family 
structure    

Single-parent 
home 

Model M Model N Model O 

No 1 (reference) 1 (reference) 1 (reference) 
Yes 1.25 

(1.05;1.47)* 
1.29 (1.11;1.50)* 1.01 (0.86;1.19) 

Only-child 
home 

Model P Model Q Model R 

No 1 (reference) 1 (reference) 1 (reference) 
Yes 1.31 

(1.07;1.60)* 
1.21 (1.01;1.44)* 1.00 (0.83;1.21) 

This table shows odds ratios and 95% confidence intervals for three different 
types of screen media habits by parental educational level (model A,B,C, J, K, L), 
family structure (single-parent home (model D,E,F, M, N,O) and only-child home 
(model G,H,I,P,Q,R)) for weekdays and weekend days, seperately. All logistic 
regression models were weighted for non-response and adjusted for the chil-
dren's gender, age and ethnicity, and parental age and gender. 

* Indicates p < 0.05. 
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children using more than 4 h/day of screen media use differed across 
parental educational level are in line with previous results in Danish 
adolescents (Rasmussen, 2019) and longitudinal results among British 
6–9-year-olds where total media use was significantly lower in children 
whose parents were more educated (Salway et al., 2019). We also found 
that children living in single-parent homes had higher odds of using 
screen media more than 4 h/day compared to children living in homes 
with more than one adult. This is consistent with results found among 
Norweigian adolescents, where total screen media use was higher 
among adolescents living with single parents, but inconsistent with re-
sults among Canadian adolescents, where no difference was found be-
tween adolescents living in different family structures (Langøy et al., 
2019; McMillan et al., 2015). 

Finally, this study adds novel results on the association between 
household screen media rules and total screen media use in Danish 
children. The graded associations we found between household screen 
media rules and children's screen media use are in line with results from 
other studies. Lauricella et al. observed that U.S. 8–18-year-olds whose 
parents had rules about screen media content or volume spent less time 
on screen media devices (Lauricella and Cingel, 2020). The presence of 
parental rules was also significantly associated with less use of TV and 
computer/game consoles in European 3–5-year-olds and 10–12-year- 
olds (Bjelland et al., 2015; Miguel-Berges et al., 2020). While results 
suggest that household screen media rules are related to children's 
screen media use, other factors such as parental screen media use, 
parental stress and parental style may play important roles in enforce-
ment of screen media rules (Bjelland et al., 2015; Lauricella and Cingel, 
2020; Tang et al., 2020). Thus, it may be important to consider the 
family environment as a whole when trying to understand what affects 
children's use of screen media. 

4.1. Strengths and limitations 

A key strength of our study is the large dataset on children's screen 

media habits, which was collected using a recently developed ques-
tionnaire capturing modern-day screen media use. Another strength is 
the use of inverse probability weighting to account for bias due to non- 
response. 

Our study has a number of limitations which should be considered 
when interpreting the results. Firstly, we used parent-reported screen 
media variables, which inevitably causes some degree of random mea-
surement error compared to objective measurement. Secondly, our an-
alyses may be subject to residual or unknown confounding factors. 
Thirdly, a large group did not respond to our survey invitation, but this 
was expected in view of the general trend of declines in response rates in 
household surveys (Luiten et al., 2020). Nevertheless, we cannot rule out 
that our correction for non-reponse using inverse-probability weighting 
was imperfect. Fourthly, reverse causation in the associational analyses 
cannot be ruled out due to the cross-sectional nature of the study, in 
which exposure and outcome were assessed simultaneously. Finally, the 
COVID-19 outbreak has impacted children's screen media habits during 
COVID-19 (Schmidt et al., 2020). However, the surveys of the current 
study were not sent out during periods of school lockdowns in Denmark. 
The first survey (after the first lockdown) was sent out 2 months after the 
schools had reopened. Furthermore, we ran the regression models 
including a dichotomous COVID-19 variable (before vs. after first lock-
down) and found no alteration of the results. 

5. Conclusion 

In this study, we found that a very high proportion of Danish children 
own a smartphone before ten years of age, and that time devoted to 
screen media use was greater on weekend days compared to weekdays, 
and higher with increasing age. We observed a consistent pattern of 
more unfavourable screen media habits among children of less educated 
parents and children living with a single parent. Finally, our results 
suggests that laying down household rules for screen media may play an 
important role for parents to avoid their children's excessive screen use. 

Strongly agree hrs/day (n=1931):                    0 (ref)

Agree hrs/day (n=988):   0.41 (0.26, 0.55)

Neither agree or disagree hrs/day (n=592):  0.53 (0.36, 0.70)

Disagree hrs/day (n=980):   0.71 (0.57, 0.85)

Strongly disagree hrs/day (n=783):   1.04 (0.87, 1.21)

−1 −.5 0 .5 1 1.5
Hours/day of screen media use (? (95% CI))

Rule A

Strongly agree hrs/day (n=1408):                    0 (ref)

Agree hrs/day (n=1758):   0.47 (0.35, 0.59)

Neither agree or disagree hrs/day (n=749):  0.62 (0.45, 0.78)

Disagree hrs/day (n=955):   0.79 (0.65, 0.93)

Strongly disagree hrs/day (n=404):   1.16 (0.93, 1.39)

−1 −.5 0 .5 1 1.5
Hours/day of screen media use (? (95% CI))

Rule B

Strongly agree hrs/day (n=1718):                    0 (ref)

Agree hrs/day (n=1882):   0.26 (0.15, 0.38)

Neither agree or disagree hrs/day (n=614):  0.21 (0.04, 0.38)

Disagree hrs/day (n=750):   0.46 (0.30, 0.61)

Strongly disagree hrs/day (n=310):   0.67 (0.41, 0.93)

−1 −.5 0 .5 1 1.5
Hours/day of screen media use (? (95% CI))

Rule C

Strongly agree hrs/day (n=2115):                    0 (ref)

Agree hrs/day (n=1811):   0.24 (0.13, 0.35)

Neither agree or disagree hrs/day (n=587):  0.24 (0.06, 0.41)

Disagree hrs/day (n=544):   0.36 (0.18, 0.53)

Strongly disagree hrs/day (n=217):   0.66 (0.37, 0.96)

−1 −.5 0 .5 1 1.5
Hours/day of screen media use (? (95% CI))

Rule D

Strongly agree hrs/day (n=1890):                    0 (ref)

Agree hrs/day (n=1983):   0.23 (0.12, 0.35)

Neither agree or disagree hrs/day (n=629):  0.29 (0.13, 0.46)

Disagree hrs/day (n=575):   0.44 (0.25, 0.62)

Strongly disagree hrs/day (n=197):   0.83 (0.48, 1.18)

−1 −.5 0 .5 1 1.5
Hours/day of screen media use (? (95% CI))

Rule E

Fig. 3. Household rules and total screen media use in children. 
The above figure shows the cross-sectional associations between household screen media rules (A, B, C, D, and E) and children's total screen media use on a typical 
day, weighted for non-response and adjusted for parental educational level, parental screen media use, single-parent home (yes/no), children's gender, age, and 
ethnicity. R2 for the models were A: 24.96, B: 24.66, C: 22.57, D: 22.34 and E: 22.59. 
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Future experimental studies using objectives measures of screen media 
use are needed to investigate the effect of strategies to implement 
household screen media rules on children's screen media use. 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.ypmed.2021.106908. 
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