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Abstract 

     This study aimed to examine longitudinal developmental patterns in the daily amounts of screen 

time and technoference in infants aged 2, 4, 7, and 11 months and to examine associations with 

maternal sociodemographic factors across all age groups.  

     The results showed that the amount of screen time varied between 6 and 17 minutes a day, while 

interruptions in mother-infant interactions due to maternal use of digital technology occurred 

between 5 and 6 times a day. There was a significant increase in infant screen time from 2 to 4 

months, from 4 to 7 months, and from 7 to 11 months, and in technoference from 2 to 4 months and 

from 4 to 7 months. Maternal age and household income were not associated with infant screen 

time, but maternal educational level was negatively associated with infant screen time throughout 

the first year. No associations were found between technoference and maternal age, maternal 

educational level, or household income.  

     Future research focusing on infant screen time and technoference should aim at including 

samples that reflect the general population, include measures of screen time and technoference that 

do not rely on parental report, and include measures of the effects of early infant screen time and 

technoference on later development. 

 

 

 

 

 

 

 



SCREEN TIME AND TECHNOFERENCE IN 2-11 MONTH OLD INFANTS 
 

3 
 

1. Introduction 

     It is generally recommended that children below 1 year of age should have no or only a very 

limited amount of screen time, i.e., time in which the child watches any screen such as a television, 

a smartphone, or a tablet. For instance, the World Health Organization (WHO) recommends that 

children less than 1 year old should have no screen time at all (World Health Organization, 2019), 

while the American Academy of Pediatrics recommends that all digital media use except video-

chatting should be avoided in children younger than 18 to 24 months (Council on Communications 

and Media, 2016). Similarly, in countries such as Canada, Australia, and Italy, national health 

authorities do not recommend any screen time for children less than 1 year old (Bozzola et al., 

2018; Okely et al., 2017; Tremblay et al., 2017).  

     The recommendations are based on several findings showing primarily negative effects of 

prolonged screen time in children below 1 year. For example, excessive television viewing or a high 

degree of daily screen time has been related to poorer language and cognitive development 

(Chonchaiya & Pruksananonda, 2008; Tomopoulos et al., 2010; Zimmerman et al., 2007), a 

lowered ability to inhibit behavior (McHarg et al., 2020), and reductions in the duration of 

nighttime sleep (Ribner & McHarg, 2019; Vijakkhana et al., 2015).  

 

     Several studies have focused on the daily amount of screen time in children below 1 year, but the 

results differ considerably, from less than one hour to more than four hours. On the lower end, 

Asplund et al. (2015) found that the weighted mean daily screen time among 0-11-month-olds from 

a primarily low-income Latino population living in the US was 30 minutes (equal to 0.5 hours), 

while Trinh et al. (2019) found that the mean daily screen time for a sample of 12-month-olds in the 

US was 53 minutes (equal to 0.88 hours). In another study, which included 4-month old infants 

from three different countries, infants from the US had a mean of 0.66 hours (equal to 39.6 minutes) 
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of daily screen time, while the means were 0.76 hours (equal to 45.6 minutes) for infants from the 

Netherlands and 1.05 hours (equal to 63 minutes) for infants from the UK (Ribner and McHarg, 

2019). In two other studies, the reported amount of daily screen time was considerably higher. In a 

sample of 6-month-olds from the US, the mean daily screen time was 152.7 minutes (equal to 2.55 

hours), while the mean daily screen time for a sample of infants from Thailand was 267.83 minutes 

for 6-month-olds and 288.06 minutes for 12-months-olds (equal to 4.46 and 4.80 hours, 

respectively) (Tomopoulos et al., 2010; Vijakkhana et al., 2015). Since all of these studies were 

based on mother/parent reports of daily screen time, the large differences were most likely not 

related to differences in types of measurement method. 

     Several studies have also focused on different sociodemographic variables associated with infant 

and child screen time such as child age, household income, maternal educational level, and maternal 

age. Regarding child age, the majority of studies have found that age is positively related to screen 

time, with the daily amount of screen time being higher in older compared to younger children 

(Duch et al., 2013; Lauricella et al., 2015; Levine et al., 2019; Rideout, 2017). Regarding household 

income, maternal educational level, and maternal age, the findings from previous studies are more 

varied. In a review of correlates of screen time in children younger than 3 years old, household 

income was related to screen time in 50% of the ten included studies, maternal education was 

related to screen time in 42% of the 12 included studies, and maternal age was related to screen 

time in 43% of the seven included studies (Duch et al., 2013). However, in those studies that did 

find an association, a negative association was consistently found between screen time and one of 

the three mentioned variables. In other words, in all of these studies a higher degree of screen time 

was associated with lower maternal age, lower maternal educational level, or lower household 

income.  
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     The previously mentioned recommendations from different health authorities concern only 

infant screen time and not parental screen use, but several studies have found that parental use of 

digital media when the parents are together with their child can also have an adverse effect on 

parent-child interactions. The phenomenon of everyday interpersonal interactions being intruded or 

interrupted by digital technology has also been referred to as technology interference or 

“technoference”, and it is assumed that it can occur in any interpersonal relationship (McDaniel, 

2015; McDaniel & Coyne, 2016a).  

     In older children, parental use of digital devices during parent-child interactions has been 

associated with less verbal and nonverbal interaction, interruption of word learning, lower parental 

responsiveness, lower parental sensitivity, and occasionally harsher parental responses (Kildare & 

Middlemiss, 2017; McDaniel, 2019; Reed et al., 2017). Furthermore, an association between 

technoference and child externalizing and internalizing problems has been found in children aged 1-

5 years, with a higher degree of technoference in parent-child activities being associated with more 

externalizing and internalizing child behaviors (McDaniel & Radesky, 2018b; Sundqvist et al., 

2020).  

     A few studies have also focused on the effects of technoference specifically in children below 1 

year. One of these were Stockdale et al. (2020) who investigated the issue using a modified still-

face paradigm (SFP) (Tronick et al., 1978). In this version of the SFP, the second phase of the 

mother-infant interaction, the still-face condition, was modified, so instead of the mother assuming 

a neutral facial expression and being unresponsive to the infants’ bids to engage her, she was told to 

pick up her cell phone and interact solely with the phone. The results of the study showed that when 

the mothers were unresponsive to their 5-14-months-old infants because they were focusing on their 

phone, the infants reacted as they do in the classic SFP, i.e., with increased negative affect, 

decreased positive affect, more self-comforting, less parent orientation and more escape behaviors 
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(Stockdale et al., 2020). Furthermore, another study has shown that maternal screen use during 

infant feeding is associated with the mother engaging less in types of behaviors that support infant 

cognitive development, such as talking to the child during the feeding (Ventura et al., 2019). 

Finally, it has been hypothesized that technoference might have a negative effect on parental 

sensitivity and child attachment security because parents might be less aware of their child’s signals 

of needs when they are distracted by digital media and, therefore, less sensitive in their responses 

towards to the child. However, so far, no studies have directly linked parental distraction due to 

mobile phone use with child attachment security (McDaniel, 2019). 

     The amount of technoference in parent-child interactions, or more specifically the number of 

times that the daily interactions between parents and children are being disturbed by parental use of 

digital media, has also been examined in a few studies. In a study focusing on technoference in 

families with children aged 4-5 years, the parents reported that the interactions between parents and 

children were disturbed because of technology, on average, 3.8 times each day. More specifically, 

the parents’ use of technology accounted for 2.1 of the interruptions, while the children’s use of 

technology accounted for 1.7 of the interruptions (Sundqvist et al., 2020). Besides this study, 

McDaniel & Coyne (2016b), Coyne et al. (2020), and McDaniel & Radesky (2018a) also included 

measures of technoference in parent-child interactions. More specifically, the interactions involved 

children aged 0-36 months (McDaniel & Coyne, 2016b), children with an average age of 16.60 

months (SD=2.62, range not reported) (Coyne et al., 2020), and children aged 1-5 years (McDaniel 

& Radesky, 2018a). However, two of the studies (Coyne et al. 2020; McDaniel & Coyne, 2016b) 

asked the parents to rate the daily degree of interruptions on Likert scales going from, for instance, 

0 (Never) to 5 (All the time), while the third study (McDaniel & Radesky, 2018a) asked the parents 

to report technoference separately for different technological devices. Hence, the results from these 
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studies did not show the exact number of times each day that the interactions were being interrupted 

by digital media.  

     The sociodemographic factors associated with technoference have also been investigated in 

some of the above-mentioned studies. One of the studies (McDaniel & Radesky, 2018a) included 

measures of parental age, educational attainment, and household income as confounding variables 

and found that lower maternal age was associated with higher technoference, while education level 

and family income were not associated with technoference. Another one of the studies (McDaniel & 

Coyne, 2016b) also included measures of maternal age, maternal education, and income, but no 

associations were found between technoference and maternal age or income. However, a small but 

significant negative association was found between maternal age and technoference in parenting 

domains, which was a measure of how frequently technology interfered with or interrupted the 

mothers’ or their partners’ parenting across different domains such as playtime, mealtime, and 

bedtime. 

 

     To sum up, the current knowledge regarding the amount of daily infant screen time and 

technoference in parent-infant interactions is still limited and the results vary considerably, with, for 

instance, estimates of daily screen time varying between 30 and 288 minutes for infants aged 4 to 

12 months. Furthermore, the research focusing on sociodemographic factors associated with child 

screen time and technoference shows different findings and has often included samples with 

broader age groups such as 0-36 months or 0-8 years. Thus, there is a lack of research focusing 

specifically on sociodemographic factors in children below 1 year. 

     The purposes of the current study were to:  

1. Examine the longitudinal patterns in the daily amounts of screen time and technoference in 

infants aged 2, 4, 7, and 11 months.  
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2. Examine the associations between infant screen time and technoference, and maternal age, 

maternal educational level, and household income.  

Based on the previous studies, we hypothesized that the daily amount of screen time would increase 

as the infants grew older. No hypotheses were made regarding the daily amount of technoference, 

since very little research has been conducted regarding this issue so far. Likewise, no hypotheses 

were made regarding the association between infant screen time and technoference and the 

sociodemographic factors, since the previous findings regarding this issue have been inconclusive. 

 

2. Method 

2.1 Procedure 

     The current study was part of a larger, ongoing study focusing on the experiences of first-time 

parents during the first year after birth. All registered first-time mothers in 26 Danish 

municipalities, who gave birth from April 2019 to September 2019, were sent an electronic letter 

describing the study.  

     Letters were sent to 6337 mothers, and 2015 mothers (31.8%) consented to participate in the 

study. A set of questionnaires was sent to the participating mothers by e-mail when their child 

turned 2, 4, 7, and 11 months. The questionnaires were sent out and managed using REDCap 

electronic data capture tools (Harris et al., 2019; Harris et al., 2009). If the mother did not answer 

the questionnaires, three reminders were sent out 4, 8, and 12 days after the original e-mail. If the 

mother had not completed the questionnaires within three weeks, the survey was closed, but she still 

received the next set of questionnaires (unless she withdrew from the study). Each time the mother 

answered a questionnaire, she had the opportunity to participate in a draw for a gift certificate of a 

value of 500 DKK (approx. 80 US $) for a store selling baby items. If she completed all four 

questionnaires, she was sent a book for the infant with a value of 70 DKK (approx. 11 US $). 
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2.2 Participants 

     Only mothers who had answered both the first questionnaire and at least one of the other three 

questionnaires were included in the current study, leading to a final sample of 1580 mothers. Of 

these, 1383 had answered the 4-month questionnaire, 1309 had answered the 7-month 

questionnaire, and 1095 had answered the 11-month questionnaire. 

     Sociodemographic characteristics of the sample at the different ages can be seen in table 1. 

 

Table 1 

Sociodemographic characteristics of the different age groups in the sample 

 2 months 

(n = 1580) 

4 months 

(n =1383) 

7 months 

(n =1309) 

11 months 

(n =1095) 

Children     

Boys, % 51.1 51.5 51.6 52.9 

Girls, % 48.9 48.5 48.4 47.1 

Birth weight in grams, 

M (SD) 

3464 (521) 3464 (523) 3468 (518) 3464 (539) 

Premature, % 6.5 6.6 6.3 6.3 

Age in months, M 

(SD)  

2.08 (.13) 4.16 (.25) 7.24 (.14) 11.27 (.13) 

Mothers     

Age in years, M (SD) 29.69 (4.27) 29.77 (4.29) 29.84 (4.23) 29.81 (4.35) 

Danish origin, % 90.3 91.0 90.5 90.4 

Immigrants, % 8.3 7.8 8.3 8.2 

Descendants, % 1.5 1.2 1.3 1.4 

Education in years, M 

(SD) 

15.30 (1.90) 15.34 (1.88) 15.39 (1.84) 15.37 (1.85) 

Bachelor’s degree, % 75.6 76.6 77.8 77.1 
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Maternity leave in 

months, M (SD) 

10.00 (1.50) 10.00 (1.49) 10.00 (1.49) 9.99 (1.50) 

On maternity leave at 

11 months, % 

38.1 37.4 38.4 38.1 

Household income in 

DKK, M (SD) 

614,620 

(251,622) 

620,390 

(249,811) 

620,397 

(246,915) 

615,707 

(247,860) 

Living with their 

child and the child’s 

other parent, % 

95.3 95.2 95.3 94.5 

Living alone with 

their child, % 

3.9 4.0 3.9 4.8 

Employed, % 72.0 72.4 72.6 72.3 

Unemployed, % 12.7 13.0 13.1 12.6 

Undergoing 

education, % 

13.0 12.7 12.2 12.9 

Stay-at-home wife, % .7 .7 .6 .6 

 

Compared to the general Danish population, the mothers in the current study had a higher level of 

education, with 75.6% of the mothers in the sample having at least a bachelor’s degree compared to 

42.0% of all Danish women aged 20-44 years (Statistics Denmark, 2020). Furthermore, the 

percentage of immigrants were less than half the size of that in the general population, since 18.2% 

of all women aged 20-44 years in the Danish population are immigrants (Statistics Denmark, 2020), 

while the percentage of immigrants in the sample was 8.3%. Likewise, the percentage of 

descendants of immigrants was 1.5% in the sample, compared to 3.7% in the general population 

(Statistics Denmark, 2020). Finally, the average yearly household income in the sample was 

614,620 DKK (approx. 97,316 US $), while the mean yearly income in all Danish households with 

children is 829,671 DKK (approx. 132,800 US $) (Statistics Denmark, 2020). This means that the 

mean yearly household income was lower in the sample compared to the average Danish household 

with children (up to 24 years old). However, this difference might be due the majority of the parents 
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being around 30 years old, since most Danish parents in this age group are either at the beginning of 

their career, still undergoing education, or have just finished their education but not yet gotten a job. 

Hence, when comparing the study sample to all Danish households with children, including 

households with children up to 24 years old, it seems reasonable that the mean yearly income would 

be lower in the sample.  

 

2.3 Measures 

     Sociodemographic data: When the child was 2 months old, the mothers answered some 

questions regarding different sociodemographic variables, including maternal age at birth, maternal 

educational level, and yearly household income. Maternal educational level was measured on a 7-

point scale going from 1 = 8th to 9th grade to 8 = Ph.D. A continuous variable was created by 

converting each category to the number of years that each type of education would equal. 

Household income was measured on a 6-point scale going from 1 = Less than 200,000 DKK, 2 = 

200,000-400,000 DKK, etc., to 6 = More than 1,000,000 DKK. A continuous variable was created 

by assigning the mean value of the interval to the answers, with, for instance, “200,000-400,000 

DKK” being converted to 300,000 DKK. The first and last categories, “Less than 200,000 DKK” 

and “More than 1,000,000 DKK”, were converted to 100,000 DKK and 1,000,000 DKK, 

respectively.  

     Screen time: The daily amount of infant screen time was defined as the number of minutes each 

day that the infant looked at the television, a smartphone, a tablet, or any other type of screen. When 

the child was 2, 4, 7, and 11 months old, the mothers answered the following a question: “On a 

normal day, how many minutes or hours does your child look at the television, a smartphone, a 

tablet, or other types of screens?”. The response options for this question were: “Less than 5 

minutes a day”, “5-15 minutes a day”, “15-30 minutes a day”, “30-60 minutes a day”, “1-1½ hours 
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a day”, “1½-2 hours a day”, “2-3 hours a day”, “3-4 hours a day”, and “More than 4 hours a day”. A 

continuous variable was created by assigning the mean value of the interval to the answers, with, for 

instance, “5-15 minutes a day” being converted to 10 minutes. The first and last categories, “Less 

than 5 minutes a day” and “More than 4 hours a day” were converted to 2.5 minutes and 240 

minutes. The primary reason for converting the screen time variable to a continuous variable was to 

provide a clearer and more understandable picture of the daily amount of screen time, and to be able 

to report a result that would be easily comparable to other studies. Furthermore, the number of 

minutes in each category was not the same, making it hard to compare the categories to each other 

if they were not converted. It might have been optimal to ask the mothers in the study to write the 

exact number of minutes of screen time every day in the questionnaire. However, the ease of the 

mothers to answer the questionnaire was prioritized, since it was assumed that it would be easier for 

them to answer a categorical question than to provide an exact number. 

     Technoference: The daily amount of technoference was defined as the number of times each 

day that the interaction between the mother and the infant was interrupted because the mother 

looked at her telephone, the television, a tablet, or any other type of screen. When the child was 2, 

4, 7, and 11 months old, the mothers answered the following question regarding technoference in 

mother-infant interactions: “On a normal day, how many times does your time together with your 

child get interrupted because you look at your telephone, the television, a tablet or another type of 

screen?”. The response options for this question were: “0-1 times a day”, “2-3 times a day”, “4-6 

times a day”, “7-10 times a day”, “11-15 times a day”, “16-20 times a day”, and “More than 20 

times a day”. A continuous variable was created by assigning the mean value of the interval to the 

answers, with, for instance, “2-3 times a day” being converted to 2.5 times a day. The first and last 

categories, 0-1 times a day” and “More than 20 times a day”, were converted to 0.5 times a day and 
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20 times a day. The technoference variable was converted to a continuous variable for the same 

reasons as the screen time variable, which are described in the previous paragraph. 

 

2.4 Data Analysis 

     Statistical analyses were performed using SPSS Statistics 26 (IBM, Chicago, IL). All of the 

hypotheses were tested using Generalized Estimating Equations (GEE). This method was chosen 

because of the design of the study (i.e. repeated measures at four time points), because most of the 

independent variables were measured on an interval scale, and because the data was not normally 

distributed. As the study design consisted of repeated measures over time, a first-order 

autoregressive covariance structure (AR(1)) was chosen. Both of the dependent variables (i.e., 

infant screen time and technoference) had a floor of zero. They were positively skewed, meaning 

that a gamma log link model was used to analyse the data. The independent variables were the four 

measurement points (i.e., when the child was 2, 4, 7, and 11 months old), maternal age, maternal 

educational level, and household income.  

     All independent variables were entered in the same model. Measurement point was the only 

categorical independent variable, and the first measurement point (i.e., 2 months) was used as the 

reference category. In subsequent exploratory GEEs, we compared the changes in infant screen time 

and technoference from 4 to 7 months and from 7 to 11 months. In those analyses, we changed the 

reference category to the 4 and 7 months measurement point, respectively.  

     All data were used in cases where data was available from at least two of the measurement 

points. If data was only available from one measurement point, the data was not included in the 

analyses. It was decided not to impute missing data because information regarding reasons for drop-

out was not available and it might bias the results to impute data if it is not missing at random. All 
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outliers were included in the analyses. All reported p-values are two-tailed and evaluated at a 

significance level of .05. 

 

3. Results 

     Table 2 shows descriptive statistics for infant screen time and technoference at each of the four 

measurement points and Table 3 shows Spearman correlations between infant screen time and 

technoference.
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Table 2                

Descriptive statistics for infant screen time and technoference at the four measurement points.             

 2 months  4 months  7 months  11 months 

 (n = 1580)  (n = 1383)  (n = 1309)  (n = 1095) 

 M SD [min; max]   M SD [min; max]   M SD [min; max]   M SD [min; max] 

Infant screen 

time (minutes) 6.05 18.23 [2.5; 240]  13.17 19.90 [2.5; 240]  14.71 22.50 [2.5; 240]  17.40 21.60 [2.5; 210] 
                

Technoference 

(times per day) 4.76 3.81 [1; 20]   5.18 3.76 [0.5; 20]   5.75 4.12 [0.5; 20]   4.97 3.60 [0.5; 20] 

 

 

Table 3         
Correlation matrix for infant screen time and technoference at the four measurement points. 

    

Variables 1. 2. 3. 4. 5. 6. 7. 8. 

1. Infant screen time 2 months -        

2. Infant screen time 4 months .54*** -       

3. Infant screen time 7 months .52*** .61*** -      

4. Infant screen time 11 months .48*** .52*** .61*** -     

5. Technoference 2 months .09** .09** .07* .11*** -    

6. Technoference 4 months .18*** .23*** .19*** .17*** .34*** -   

7. Technoference 7 months .18*** .20*** .22*** .21*** .28*** .57*** -  

8. Technoference 11 months .13*** .15*** .15*** .20*** .21*** .44*** .57*** - 

Note. *p < .05, **p < .01, ***p < .001        
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Significant positive correlations varying from .48 to .61 were found between infant screen time at 

all four measurement points, indicating that there was a medium to strong association between early 

and later amounts of screen time. Regarding technoference, significant positive correlations varying 

from .21 to .57 were found between the four measurement points, meaning that the association was 

weak in some cases, medium in some cases and strong in some cases. Technoference and infant 

screen time also correlated significantly at each measurement point, indicating that if the amount of 

screen time was higher at a certain age, so was the amount of technoference. This effect was very 

small at 2 months (.09), but was quite stabile albeit with small effect sizes varying from .20 to .23 at 

4, 7 and 11 months. 

     Regarding research question 1, the analyses showed that infant screen time increased 

significantly from 2 months to 4 months (b = 0.78, Wald χ2(1) = 97.09, p < .001, 95% CI [0.63; 

0.94]). More specifically, the regression model predicted that when the infant’s age increased by 2 

months, screen time would increase by 0.78 minutes. From 2 months to 7 months (b = 0.88, Wald 

χ2(1) = 123.72, p < .001, 95% CI [0.73; 1.04]), and from 2 months to 11 months, infant screen time 

also increased significantly (b = 1.06, Wald χ2(1) = 175.47, p < .001, 95% CI [0.90; 1.22]). In these 

cases, the regression model predicted that when the infants’ age increased by 5 or 9 months, infant 

screen time would increase by 0.88 minutes or 1.06 minutes, respectively. Exploratory GEEs also 

showed a significant increase in infant screen time from 4 to 7 months (b = 0.10, Wald χ2(1) = 5.22, 

p = .022, 95% CI [0.01; 0.19]) and from 7 to 11 months (b = 0.18, Wald χ2(1) = 16.73, p < .001, 

95% CI [0.10; 0.27]).  

     Regarding technoference, the analyses showed that the number of times each day that the 

mother-infant interaction was interrupted increased significantly from 2 to 4 months, from 2 to 7 

months, and from 2 to 11 months. The regression model predicted 0.08 more instances of 

technoference from the children were 2 months to 4 months (b = 0.08, Wald χ2(1) = 15.58, p < .001, 
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95% CI [0.04; 0.12]). From 2 months to 7 months (b = 0.18, Wald χ2(1) = 78.08, p < .001, 95% CI 

[0.14; 0.22]), the regression model predicted an increase of 0.18 instances of technoference, and 

from 2 months to 11 months, the model predicted an increase of 0.05 instances of technoference (b 

= 0.05, Wald χ2(1) = 5.22, p = .022, 95% CI [0.01; 0.10]). Exploratory GEEs showed a significant 

increase of technoference from 4 to 7 months (b = 0.10, Wald χ2(1) = 31.29, p < .001, 95% CI 

[0.06; 0.13]), while the mothers reported significantly fewer instances of technoference from 7 to 11 

months (b = -0.14, Wald χ2(1) = 51.59, p < .001, 95% CI [-0.17; -0.10]). 

 

     As previously described, 38.1% of the mothers were still on maternity leave when their infant 

was 11 months old, while the remaining mothers were not. Hence, additional analyses were 

performed to investigate whether being on maternity leave or not had affected the mothers’ answers 

regarding infant screen time and technoference at 11 months. Descriptive statistics showed that 

while the mean amount of infant screen time for the whole sample was 17.40 minutes at 11 months, 

the mean amount of infant screen time was 17.94 minutes (SD = 22.54) for mothers still on 

maternity leave and 17.10 minutes (SD = 21.00) for mothers not on maternity leave. Regarding 

technoference, the mean number of instances was 4.97 for the whole sample, while the same 

number was 5.29 (SD = 3.73) for mothers still on maternity leave and 4.79 (SD = 3.53) for mothers 

not on maternity leave. 

     Generalized linear models showed there was no significant difference between the two groups 

concerning infant screen time (b = -0.05, Wald χ2(1) = 0.56, p = .455). However, a significant 

difference was found regarding technoference, with mothers not on maternity leave reporting fewer 

instances of technoference compared to mothers still on maternity leave (reference group) (b = -

0.10, Wald χ2(1) = 5.14, p = .023). 
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     Regarding research question 2, the analyses showed that maternal educational level was a 

significant predictor of infant screen time (b = -0.11, Wald χ2(1) = 36.66, p < .001, 95% CI [-0.14; -

0.07]), with higher maternal educational levels being associated with lower levels of infant screen 

time throughout the first year. In this case, the regression model predicted that for every additional 

year the mothers spent in school, the infant’s screen time decreased by 0.11 minutes. Neither 

maternal age nor household income were significant predictors of infant screen time (all Wald χ2s ≤ 

3.02, all ps ≥ .082). Concerning technoference, neither maternal age, maternal educational level, nor 

household income were significant predictors (all Wald χ2s ≤ 2.15, all ps ≥ .142). 

 

4. Discussion 

     The purpose of the present study was twofold: To examine longitudinal patterns in the daily 

amounts of infant screen time and technoference in a sample of infants aged 2 months to 11 months, 

and to examine associations between infant screen time and technoference and the 

sociodemographic variables maternal age, maternal educational level, and household income. The 

results showed that the daily amount of screen time varied between 6.05 and 17.40 minutes across 

all four age groups. The increases in the daily amount of infant screen time from 2 to 4 months, 4 to 

7 months, and 7 to 11 months were all significant, thereby confirming the hypothesis proposed 

beforehand that the daily amount of screen time would increase as the infants grew older. This 

result is in line with previous research and shows that the positive association between child age and 

child screen time is present even in the youngest age group.  

     The results also showed that compared to all the previous studies, the mean amounts of infant 

screen time in the current study were quite small, with the previous studies reporting between 30 

minutes and 288 minutes of daily screen time in children below 1 year. There could be many 

reasons for this finding. First, it might be because the mothers in the current study were highly 
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educated since several studies have found a negative relationship between maternal or parental 

educational level and children’s daily amount of screen time. The finding of a relatively low amount 

of daily screen time in the current study could also be due to the nationality of the sample being 

different from the samples in the other studies since some studies have found that children’s daily 

amount of screen time varies across different countries. For instance, Ribner and McHarg (2019) 

found that the amount of screen time in 4-month-old infants was significantly higher in the UK 

compared to the US. In line with this, the ethnic composition of the sample in the current study 

might also have affected the mean amount of infant screen time since a positive association has 

consistently been found between screen time and membership in an ethnic minority group (Duch et 

al., 2013). Hence, the daily amount of screen time in the current study might have been higher if a 

larger percentage of mothers from different ethnic minority groups had chosen to participate in the 

study. A third explanation could be that all children in the current study were firstborns, so they did 

not unintentionally watch digital media directed at older siblings, and the parents might have had a 

larger degree of control over their daily amount of screen time than if other children had also been 

living in the home. On the other hand, some studies have found an association between increased 

screen time and the child having fewer or no other siblings (Chandra et al., 2016; Trinh et al., 

2019), while other studies have not found any association between the amount of screen time and 

the child being first-born or not (Duch et al., 2013).  

     On a final note, even though the daily amounts of infant screen time found in the current study 

were quite small, and even though no official guidelines exist in Denmark regarding infant screen 

time, the findings show that a large percentage of the infants had larger amounts of screen time than 

the guidelines proposed by, for instance, the WHO, especially from 4 months and up. WHO 

recommends no screen time for infants below one year, and at 2 months, 86.7% of the mothers 

reported that their child looked at a screen 0-5 minutes a day. However, this number dropped to 
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48.8% at 4 months, and then to 42.2% at 7 months, and 35.5% at 11 months. Hence, the findings 

from the present study are in line with other studies such as Asplund et al. (2015), Vandewater et al. 

(2007), and Trinh et al. (2019), who found that the daily amounts of screen time exceeded the 

official recommendations for a large percentage of the children in their samples.      

 

     Regarding the amount of technoference in mother-infant interactions, the study showed that this 

varied between 4.76 to 5.75 times a day across all age groups. There was a significant increase in 

technoference from 2 to 4 months and from 4 to 7 months, and a significant decrease in 

technoference from 7 to 11 months. The increase in the daily amount of technoference from 2 to 4 

months and from 4 to 7 months might be explained by the fact that because infants in general sleep 

less during the day as they grow older, the mothers spent more time together with their children 

when they were 4 compared to 2 months old and 7 compared to 4 months old. The decrease in the 

daily amount of technoference from 7 to 11 months might be explained by the fact that most of the 

mothers spent less time together with their children at 11 months because the majority of the 

mothers were no longer on maternity leave at this point. This finding is supported by the analyses 

showing that when comparing mothers on and off maternity leave at 11 months, the mothers still on 

maternity leave reported significantly higher amounts of technoference than the mothers no longer 

on maternity leave.  

     Compared to the study by Sundqvist et al. (2020), who investigated daily amounts of 

technoference in children aged 4-5 years, the daily amount of technoference in the current study 

was considerably higher. More specifically, the current study showed that parent-infant interactions 

were interrupted, on average, 4.76 to 5.75 times a day across all four ages, while Sundqvist et al. 

(2020) found that the parent-child interactions were interrupted 2.1 times a day due to parental use 

of technology. However, this difference might be due to the different ages of the children in the two 
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samples. For instance, a larger percentage of the children in the study by Sundquist et al. might have 

gone to kindergarten, meaning that they would be less at home each day, and consequently spend 

less time together with their parents in which they could potentially be disturbed by technology. The 

older children might also be better able to play alone without parental support, meaning that the 

parents would be able to use digital devices more often without feeling that the devices interrupted 

an ongoing interaction with their child. 

 

     The second research question focused on the associations between infant screen time and 

technoference, and the sociodemographic variables maternal age, maternal educational level, and 

household income. The analyses showed that household income and maternal age were not related 

to either infant screen time or technoference, while maternal educational level was negatively 

related to infant screen time but not related to technoference. The results regarding the association 

between infant screen time and maternal educational level are in line with some of the previous 

studies (Duch et al., 2013), with the findings from the current study adding to the current 

knowledge that this association is present in children as young as 2 months.  

     A potential explanation for the often found association between children’s daily amount of 

screen time and maternal or parental educational level could be that a larger percentage of parents 

with a higher educational level knows about the official guidelines regarding infant and child screen 

time. For instance, Rideout (2017) found that a significantly larger percentage of US parents with 

some college education or a college degree knew about the AAP media use recommendations for 

children compared to parents with a high school education or less. Furthermore, in a review 

focusing on associations between socioeconomic position and sedentary behavior in children aged 

0-18 years, the majority of the included studies found that parental educational level was inversely 

related to both parental modeling for television behavior and the presence of a television in the 
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child´s bedroom (Gebremariam et al., 2015). Finally, some studies have found a positive association 

between parental educational level and the existence of parental rules and limit setting regarding 

screen time, and that parents with a higher educational level are less likely to believe that television 

has a positive effect on their child’s development (Gentile et al., 2012; Njoroge et al., 2013; 

Vandewater et al., 2005). 

 

     The lack of any associations between technoference and maternal age, maternal educational 

level, or household income found in the current study is partly in line with the study by McDaniel & 

Radesky (2018a). One explanation for the findings in the current study could be that this is still 

quite a new research area, which also means that the public awareness regarding the potentially 

problematic effects of technoference on mother-infant interactions might be low. For instance, none 

of the previously mentioned guidelines includes recommendations regarding parental use of digital 

technology when the parents are together with their children, and only a few studies have focused 

on this issue so far. Hence, parents might not be aware of the potentially negative effects of using 

digital devices while interacting with their child, which could be part of the explanation why a 

variable such as this was not associated with technoference in the current study. 

 

     Some of the strengths of the current study are the large sample, the longitudinal design, and the 

focus on the youngest children. Furthermore, at each measurement point, the mothers were asked to 

report on current behaviors and not retrospectively, and the same mothers were asked across all 

measurement points, both of which might have caused less bias in the data or at least biased the 

estimate in the same direction each time. Nonetheless, the study also has some important 

limitations, including the method used to measure screen time and technoference. Since the study is 

solely based on maternal reports of infant screen time and technoference, the estimates of screen 
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time and technoference might not be correct in all cases. In a recent study, Radesky et al. (2020) 

found that parental reports of the duration of their children’s mobile device usage were often 

inaccurate, with 35.7% of the parents underestimating and 34.8% of the parents overestimating the 

amount of time that their child was using a tablet or smartphone. These results suggest that there 

might also have been a tendency for the mothers in the current study to under- or overestimate their 

infant’s screen time. However, since Radesky et al. (2020) showed that an almost equal percentage 

had a tendency to underestimate as well as overestimate, it is unclear how the results of the current 

study might have been affected.   

     The study by Radesky et al. (2020) focused on tablets and smartphones and the use of these 

devices in children aged 3-5 years, meaning that it was technologically possible to track the amount 

of screen time using apps installed on the mobile devices. However, in a study focusing solely on 

infants, it might be harder to automatically track the total amount of daily screen time instead of 

relying on parental reports. Both because some of the screens watched by infants, such as a 

television, cannot be tracked as easily as portable devices, and because some of the reported screen 

time might consist of instances where the infant co-watches adult-related content together with the 

parent. Hence, it might be hard for an app to distinguish between when only the parent is watching 

the screen, and when the infant is co-watching the screen together with the parent.  

     Parental reports of technoference might also be misleading because the parents are not 

necessarily aware of all interruptions. McDaniel & Coyne (2016b) suggest that some of the 

interruptions due to technology might not even be noticed because technology use has become the 

norm in modern family life, making individuals less perceptive of interruptions in daily activities or 

interactions due to their own use of technology. In this case, automatic tracking might be of help 

because it could be used to register all the times that the mother used her phone or tablet during the 
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day. However, maternal reports would still be necessary concerning the information regarding when 

she was together with her child and when the child was awake.    

     Another limitation is that the sample is not representative of the general Danish population, 

especially regarding maternal educational level and ethnicity. Children’s amount of daily screen 

time has often been found to be associated with both parental educational level and ethnicity, so the 

mean amount of daily screen time in the current study might have been higher if the educational 

level and ethnicity in the study sample had been closer to that of the general population. 

Furthermore, only mothers participated in the study, and the results might have looked different if 

fathers had been included. On the other hand, in Denmark, the mother is the primary caregiver until 

the child starts in daycare. More specifically, Danish mothers have, on average, 219 days of 

maternity leave, while fathers have, on average, 27 days of paternity leave (Statistics Denmark, 

2020). Hence, in most cases, the mother would be able to make the best estimate of the total 

amounts of infant daily screen time and technoference in parent-infant interactions during the first 

year.  

     Finally, it would have been interesting to investigate the within-patterns of the children (i.e. how 

the children changed individually over time), and the potential effects of early screen time and 

technoference on later child development. However, it was decided not to investigate the within-

patterns of the children due to the large amount of missing data, while the potential effects of early 

screen time and technoference on later child development is planned to be examined in future 

studies.  

 

5. Conclusions 

     The purpose of the current study was to longitudinally examine the daily amounts of screen time 

and technoference in a sample of infants aged 2-11 months. The results of the study showed that the 



SCREEN TIME AND TECHNOFERENCE IN 2-11 MONTH OLD INFANTS 
 

25 
 

daily amount of screen time varied between 6 and 17 minutes, while interruptions in mother-infant 

interactions due to maternal use of digital technology occurred on average 5 to 6 times a day. The 

results also showed a significant increase in infant screen time from 2 to 4 months, 4 to 7 months, 

and 7 to 11 months, and in technoference from 2 to 4 months and 4 to 7 months. Finally, the results 

showed that maternal age and household income were not associated with either infant screen time 

or technoference. In contrast, maternal educational level was associated with infant screen time but 

not technoference. Future research focusing on this subject should aim at including more diverse 

samples, try to rely less on parental report, and include measures of the effects of infant screen time 

and technoference on child development.  
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