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Children’s high and increasing levels of screen time are of growing concern to parents, health professionals,
and researchers. With the growing availability and use of devices such as smartphones and tablets, it is
important to understand the impact of children’s screen use on development. Prospective longitudinal data
from 6,281 children (48.3% female) in the Growing Up in New Zealand study were used to examine
relations between the extent of screen exposure in early childhood (2—4.5 years) and later language
development, early educational skills, and peer social functioning at ages 4.5 and 8 years. Higher levels of
screen exposure were associated with lower levels of vocabulary, communication, writing, numeracy,
and letter fluency and higher levels of peer problems. These associations were reduced after controlling
for confounding family social background factors but remained significant. Results indicate that more than
1.5 hr of daily direct screen time at age 2 was associated with below average language and educational
ability and above average levels of peer relationship problems at age 4.5. Exposure to more than 2.5 hr of
daily direct screen time was associated with higher than average peer relationship problems at age 8.
Findings indicate that high levels of screen exposure during early childhood are negatively associated with
children’s later language, educational, and social development. Such information is critical to help inform
policy guidelines, health care, and parenting practices regarding the availability and children’s use of
screens in early childhood.

Public Significance Statement
This study indicates that even after controlling for social background characteristics, higher levels of
screen time in early childhood are longitudinally associated with poorer developmental outcomes,

including language, early educational skills, and forming positive friendships.
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Early childhood is a time of rapid development and a critical
period for establishing the foundations of children’s lifelong
trajectories of socioemotional well-being and educational attainment.
For this reason, the World Health Organization has issued guidelines
that promote children’s health and development, which include
recommendations on screen time for young children. Current
guidelines recommend no screen time for children under age 2 years
and less than 1 hr per day for children between the ages of 2 and
5 years (World Health Organization, 2019). These guidelines have
been adopted by governments around the world (e.g., American
Academy of Pediatrics Council on Communications and Media,
2016; Canadian Paediatric Society, 2022; New Zealand Ministry of
Health, 2017). Yet research increasingly suggests that the screen use
of many children currently exceeds these pediatric guidelines, with
reports showing that up to 80% of 2-year-olds and 95% of 3-year-
olds internationally are engaging with digital screens above
recommended levels (Madigan et al., 2020). In New Zealand, the
location of the present research, it is estimated that more than half of
2-year-olds and over 80% of 3- and 4-year-olds exceed
recommended screen time use (Stewart et al., 2019).

High levels of screen time are of growing concern to parents,
educators, and health professionals, given the increasing body of
research demonstrating detrimental impacts of excessive screen use
in young children (Eirich et al., 2022; Li et al., 2020). When children
spend high levels of time engaged in sedentary screen time, their
physical health suffers indicated by higher rates of obesity, illness,
and more frequent doctors visits (Stewart et al., 2019). Further, time
spent engaged with digital media decreases opportunities for
optimal language, cognitive, and socioemotional development since
it reduces time for other beneficial and enriching activities, such as
reading, interacting with family members, and physical and creative
play (Brushe et al., 2024; Madigan et al., 2020; Putnick et al., 2023).
For example, Putnick et al. (2023) found that higher levels of screen
time in 1- to 3-year-olds increased the likelihood of developmental
delay indirectly through reduced time spent engaging in peer play
time. Given the importance of social interaction to child develop-
ment, if time spent on digital devices results in less time engaging
with peers, parents, and siblings, there may be longer term effects on
social functioning and well-being (e.g., Gath et al., 2023; Haidt,
2024; Skalicka et al., 2019; Wilkinson et al., 2021).

In terms of the potential for media to provide a context for
education and learning, research suggests that even very young
children are able to engage and learn from onscreen content,
particularly when the onscreen content provides contingent
social interactivity, social relevance, and familiar characters
(Hipp et al., 2017; Jing & Kirkorian, 2020; Kirkorian, 2018).
However, meta-analytic evidence indicates that young children
learn less well from information presented digitally compared to
the same information presented in a face-to-face context (Strouse
& Samson, 2021) and learn more from paper-based books than
digitally based books (Furenes et al., 2021). Further, cumulative
media use by young children contributes to problems with focused
and sustained attention and the development of self-regulation
skills (Corkin et al., 2021; Gueron-Sela & Gordon-Hacker, 2020)
which may have flow-on effects for children’s ability to learn.

Thus, while studies have demonstrated certain aspects of screen
use that may be beneficial for children, such as social interactions
over video conferencing (Capparini et al., 2023) or the use of screen
media as a context for parent—child interaction (Ewin et al., 2021),

overall the literature suggests that excessive screen use in
early childhood is negatively associated with child developmental
outcomes (e.g., Canadian Paediatric Society, 2022; Madigan et al.,
2019, 2020).

To date, existing research has focused largely on the effects of
screen time on children’s behavioral regulation and early language
development using cross-sectional methods. There is clearly a need
to consider a wider array of developmental outcomes, ideally using
longitudinal designs that allow for an assessment of screen use over
time and its effects on a range of child outcomes over an extended
period (Kaye et al., 2020). To address this gap, we examine relations
between the extent of children’s screen exposure in early childhood
and a range of developmental outcomes assessed at age 4.5 (just prior
to school entry) and again at age 8 years. Developmental outcomes
spanned language development, early educational abilities, and peer
social functioning.

Family Social Background Factors Associated With
Screen Use

When examining associations between screen use and child
developmental outcomes, it is important to consider other potential
confounding factors. In particular, lower family socioeconomic
status and maternal education tend to be associated with increased
child screen exposure (Gebremariam et al., 2020; Konca, 2022).
Additionally, children who regularly attend childcare tend to have
lower levels of screen time than those who are at home during
the day (Corkin et al., 2021). In New Zealand, heightened levels
of screen use in young children have been noted among children of
Maori, Pacific Island, and Asian ethnicity, relative to children of
New Zealand European ethnicity (e.g., Stewart et al., 2019). This is
consistent with international research showing higher screen use
in ethnic minorities (e.g., S. E. Anderson et al., 2008; Nagata et al.,
2022). Therefore, it is possible that any observed association
between children’s screen time and their language, early educa-
tional, and social skills could be explained, either in full or in part, by
these confounding factors rather than the direct effects of screen
time exposure. As such, it is critical to account for these factors in
any analysis of children’s screen use and outcomes. Unfortunately,
only half of the 42 studies reviewed by Madigan et al. (2020)
included any demographic or social background confounders. Thus,
the present analysis includes a range of family social background
characteristics correlated with screen use to determine the independent
effect of screen exposure, after accounting for the effects of child
and family social background factors correlated with screen use.

The Present Research

The overall goal of this article is to draw on prospective
longitudinal data from a large birth cohort of New Zealand children
studied from birth to age 8 years to examine associations between
the extent of screen exposure during early childhood and later
developmental outcomes during the early school years. While
previous research using this data set has examined associations
between screen time and children’s physical health and behavioral
self-regulation (e.g., Corkin et al., 2021; Stewart et al., 2019), in
this research, we focus on additional outcomes of importance
to child development: language, educational, abilities, and peer
social functioning. Screen exposure was assessed using repeated
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measures at ages 2, 4.5, and 8 years. Child language, educational,
and social outcomes were assessed at ages 4.5 and 8§ years.
Children in New Zealand start school on (or as close as possible)
to their 5th birthday. The 4.5-year assessments were completed
prior to children turning five and entering formal schooling. Given
evidence showing a negative association between background
television and children’s language development and social
interactions (D. R. Anderson & Hanson, 2017; Christakis et al.,
2009; Madigan et al., 2020), both direct and indirect (i.e.,
background television) screen exposure measures were included
in our analysis. Specific research objectives were as follows:

1. To characterize the nature and extent of screen time use in
a large cohort of New Zealand children assessed at ages
2, 4.5, and 8 years of age.

2. To examine associations between the extent of children’s
screen exposure prior to school entry and a range of measures
of child language, educational, and peer social functioning
at ages 4.5 and peer social functioning at age 8§ years.

3. To assess the extent to which associations between child
screen use and child outcomes could be explained by child
and family social background factors correlated with
screen use.

4. To examine dose-dependent associations between screen
exposure and child language, educational, and peer social
functioning at ages 4.5 and peer social functioning at
8 years.

Method
Participants

The study sample consisted of all participants in the Growing Up
in New Zealand (GUINZ) study. A total of 6,822 pregnant women
with an estimated delivery date between April 2009 and March 2010
were recruited from the Auckland, Counties Manukau, and Waikato
District Health Board regions of New Zealand. See S. M. B. Morton
et al. (2010, 2013, 2015) for a detailed description of the study’s
design, conceptual framework, and recruitment procedures. In
these analyses, we use data collected across three study waves,
corresponding to the following child ages: 2 years, 4.5 years, and
8 years. Data were collected using face-to-face interviews with
parents and behavioral assessments and observations of children.

Retention to age 4.5 was high, with 90% of the baseline sample
assessed. At age 8, however, 15% of the sample were lost to follow-
up, with 5,556 children completing at least one component of the
study. Of these, 559 had data available from only the mother/
primary caregiver or the child (and not necessarily on all assessment
measures). Figure 1 describes the data available at each assessment
point and the sample included in analysis.

Measures
Daily Weekday Screen Exposure

At each age assessment, mothers or primary caregivers were
questioned about the extent of their child’s exposure to both direct
and indirect screens. Daily screen time was measured in time per day

(hours and minutes) on a usual weekday, with question wording
differing as follows at each age, reflecting contextual changes in
children’s access and use of digital screens over time. At age 2,
mothers were asked: Thinking about the last weekday (i.e., yesterday/
last Friday), how many hours did your child spend at home:

1. Watching television (TV), DVDs, and videos?

2. Using a computer or laptop, including children’s computer
systems such as Leapfrog?

3. Playing with an electronic gaming system?

4. With the TV on in the same room as the child, whether or
not he/she was watching it?

At age 4.5, the question was worded as follows: Thinking about a
usual weekday, approximately how many hours does your child
spend at home:

1. Watching television programming including free-to-air,
online, and pay TV or DVDs either on TV or other media?

2. Using electronic media, for example, computer or laptop,
including children’s computer systems such as Leapfrog,
iPad, tablets, smart phones, and any electronic gaming
devices?

3. With the TV on in the same room as your child, whether or
not he/she was watching it?

At age 8, the wording of the items was as follows:

1. Watching television programming including free-to-air,
online, and pay TV or DVDs either on TV or other
screen-based devices

2. Spending time with the TV on in the same room, whether
they are watching it or not

3. Spending time doing activities and tasks, for example,
homework, playing games, or sending messages, on any
screen-based device including computers, laptops, tablets,
smartphones, or gaming devices

Based on these measures, we calculated three measures of screen
use/exposure at each age assessment: (a) direct screen use, which was
the sum of television/video viewing and electronic media use; (b)
indirect screen exposure, which consisted of the extent of background
television exposure; and (c) total screen exposure, which was the sum
of children’s use and exposure to both direct and indirect screens.

A small subset of respondents reported implausible levels of daily
screen hours, such as 20+ hours of screen exposure, when children
were presumably sleeping for a period of time. Reported screen
exposure of 20 or more hours per day occurred in 0.3% or less of the
sample at ages 2, 4, and 5, and in 1.5% of the sample at age 8. These
participants were removed from our analyses.

Child Outcomes at Ages 4.5 and 8 Years

Language.
Vocabulary: Age 4.5. The shortened version of the Peabody
Picture Vocabulary Test (Dunn et al., 1997) provided a measure of
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Figure 1
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CONSORT Flow Diagram for Sample Retention and Data Availability

BIRTH (2009/2010)

6,853 children born into the study to
6,822 recruited mothers

Dropped out =142
Deceased =5

A 4

AGE 2 (2011/2012)

Assessed at age 2: 6,327 children
Not assessed: 379 children

Screen exposure data available:
6,281 children

| Dropped out =65
"| Deceased =2

A 4

AGE 4.5 (2013/2014)

Assessed at age 4.5: 6,156 children
Not assessed: 483

Screen exposure data available:
6.131 children

Dropped out =61

v

Deceased =7

Assessed at age 8: 5,556 children
Not assessed: 1,015 children

AGE 8 (2017/2019)

Screen exposure data available:
4,730 children

'
i

v
1,401 children with at least some
data imputed at age 8

'

v

6,131 children included in analysis

Dropped out refers to participants who have indicated they no longer wish to participate in the study

Not assessed refers to participants who either could not be contacted at this specific data collection wave, or who
were unable to participate at this specific data collection wave (but who still intend to complete subsequent data

collection waves)

Note.

children’s receptive vocabulary. The adapted version was based
on work done in the United States for the Head Start Impact Study,
which includes some word modifications for use in Australia
(Rothman, 2005). Final scores on the task were the latent factor
scores on the shortened Peabody Picture Vocabulary Test.
The psychometric properties of the Peabody Picture Vocabulary
Test have been well established, including test-retest reliability
(0.61-0.89), alternate forms reliability (0.89-0.90), and convergent
validity in a New Zealand sample (Reese & Read, 2000).
Communication Skills: Age 4.5. The five-item Parent Rating
of Oral Language and Literacy was used to assess children’s
communication skills. The Parent Rating of Oral Language and

CONSORT = consolidated standards of reporting trials. See the online article for the color version of this figure.

Literacy was created as a modified version of the Teacher Rating
of Oral Language and Literacy (Dickinson et al., 2001), designed
for completion by parents. The first two items were rated on
a 4-point scale ranging from never to often: How often does
your child try out new words? and How often is your child
understandable when speaking to adults other than you or other
family members? The other three items were rated on similar
4-point scales appropriate to the question asked: Which of the
following best describes your child’s pattern of asking questions?
(“never or rarely asks adults questions” to “often asks adults
interesting or long questions”); Which of the following best
describes your child’s ability to communicate personal experiences
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in a clear and logical way? (“very tentative, only offers a few
words” to “tells experiences in a way that is nearly always complete,
logical, and understandable”); Which of the following best describes
your child’s ability to communicate when they are not first
understood? (“never continues trying” to “will work hard to be
understood”). The mean of these five items was used to provide a
measure of children’s oral communication skills. Cronbach’s « for
the five items was .43.

Early Educational Ability.

Writing: Age 4.5. Two tasks from the “Who Am I"?
Developmental Assessment used by the Longitudinal Study of
American Children were used to assess children’s early writing
skills (de Lemos & Doig, 1999). Children were asked to first write
their name and then write some numbers. Each writing task was
scored on a scale from O to 4 according to the standard scoring
manual (Rothman, 2005), with a total writing score calculated by
summing the two task scores (correlation between tasks was r =
.47). Reliability estimates for this measure range from 0.87 to 0.91
(de Lemos & Doig, 1999).

Numeracy: Age 4.5. Numeracy was also assessed using tasks
from the “Who Am I”? Developmental Assessment (de Lemos &
Doig, 1999). Interviewers asked children to first count from 1 to 10
and then to count down from 10 to 1. These counting tasks were
scored according to the number of correct responses in the longest
number sequence achieved by the child (i.e., without any interruptions
or inclusion of other words/numbers). A total numeracy score was
calculated by summing the two counting tasks (correlation between
tasks was r = .38).

Letter Fluency: Age 4.5. The Letter Naming Fluency
subtest from the Dynamic Indicators of Basic Early Literacy
Skills was used to measure children’s letter knowledge at
age 4.5 years. This subtest assessed children’s knowledge of
letters, their ability to verbally name or say the letters, and letter
naming speed. This scale has previously been validated with New
Zealand children, with interrater reliability coefficients >0.90
(Schaughency & Suggate, 2008). An overall letter fluency score
was formed using the total number of letters correctly named in a
1-min period.

Peer Social Functioning. Several aspects of children’s peer
social functioning were assessed at ages 4.5 and 8.

Peer Problems and Prosocial Behavior: Ages 4.5 and
8. Parental reports of child behavior were obtained using the
peer relationship problems and prosocial behavior subscales of
the Strengths and Difficulties Questionnaire (Goodman, 1997). The
peer problems subscale included five items, such as “rather solitary,
tends to play alone” and “generally liked by other children” (reverse-
coded). The prosocial behavior subscale included five items,
including “considerate of other people’s feelings” and ‘“‘shares
readily with other children.” All items were rated by parents as not
true (0), somewhat true (1), or certainly true (2). After reverse-
coding where appropriate, items were summed across each subscale,
with higher scores indicating higher levels of peer problems or
prosocial behaviors, respectively. Cronbach’s « for peer problems
and prosocial behavior was 0.55 and 0.69, respectively. The
Strengths and Difficulties Questionnaire is a well-established
parent-report measure that has been shown to be reliable and valid
(Goodman, 2001).

Descriptive statistics for all dependent variables are provided
in Table 1.

Table 1
Means, Standard Deviation, and Range for All Child Outcome
Measures

Outcome measure N M SD Range
Language
Vocabulary (age 4.5) 5,587 0 0.90 —4-3
Communication (age 4.5) 6,116 3.49 0.41 14

Educational ability
Writing (age 4.5)
Numeracy (age 4.5)
Letter fluency (age 4.5)

Social functioning
Peer problems (age 4.5) 6,131 1.60 1.58 0-9
Prosocial behavior (age 4.5) 6,130 7.75 1.81 0-10
Peer problems (age 8) 4,676 1.46 1.62 0-10
Prosocial behavior (age 8) 4,676 8.14 1.83 0-10

5,615 5.08 1.88 0-8
5,615 12.68 5.89 0-2
5,464 8.39 10.53 0-6

Note. Descriptive statistics are provided for the subset of children with
screen exposure data available at each study wave.

Confounding Child and Family Social Background
Factors

Six measures of child and family social background were
identified from the GUINZ data set: child sex, ethnicity, maternal
age, maternal education, extent of socioeconomic deprivation, and
childcare attendance.

Child ethnicity was reported by the mother at the 9-month
assessment and was categorized as NZ European, NZ Maori, Pacific
Island, Asian, Middle Eastern, Latin American, or African, or Other.
Multiple ethnic affiliations were allowed.

Maternal education was assessed at the antenatal study wave
by asking mothers to select their highest completed qualification
from no secondary school qualification, secondary school (National
Certificate of Educational Achievement 1-4), diploma/trade
certificate (National Certificate of Educational Achievement
5-6), bachelor’s degree, or higher degree.

Socioeconomic deprivation was measured using the New Zealand
Index of Deprivation (Atkinson et al., 2019) at each study wave.
This measure is based on nine census variables and assigns levels of
deprivation to small geographic areas, displayed as a decile system.
A decile of 1 represents areas with the least deprivation, whereas a
decile of 10 represents areas with the most deprivation.

Childcare attendance was measured at the 2-year study wave.
Mothers were asked to report whether or not their child had been
looked after by anyone other than their partner over the last 1 month.

Statistical Method

As indicated in Figure 1, data were included in the present
analyses for the 6,131 children who were retained up the age
4.5 assessment point with missing data imputed at age 8 for the
subset of children with data available at the 4.5-year study wave. We
used multiple imputation with fully conditional specification
(Huque et al., 2018) to impute missing values and adjust for
nonresponse bias or differences in the groups of children that did and
did not have data available at age 8. Predictors included in the
imputation model were sex, ethnicity, socioeconomic deprivation,
maternal education, and maternal age, and the final values used in
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analysis were the mean of 5 iterations of imputation. Imputed values
were used in all results presented using data from the 8-year
assessment, with results cross checked by rerunning all analyses
with the nonimputed data set.

Given the large sample size of the GUINZ data set, we focused
on effect sizes where appropriate and used the threshold of effect
sizes (e.g., Hedge’s g) >0.2 as an indication of a significant
effect. We considered bivariate correlations of » > 0.1 as
representing a significant association. For all other analyses, the
more stringent criterion of p < .001 was applied to indicate
statistical significance.

Dimension Reduction

Due to the large number of child outcomes considered in our
analyses, we used exploratory and confirmatory factor analyses
to examine the extent to which outcome measures under each
developmental domain might load on a common or smaller set of
latent factors. Confirmatory factor analyses latent measurement
models were conducted in Stata. Model fit was evaluated using the
root-mean-square error of approximation, the comparative fit
index, and the Tucker-Lewis index. Root-mean-square error of
approximation values range from 0 to 1, with smaller values
indicating better fit. Values below 0.08 are considered acceptable,
with values below 0.06 considered a good fit (Hu & Bentler, 1999;
Xia & Yang, 2019). Comparative fit index and Tucker—Lewis
index values also range from O to 1, with higher values indicating
better fit. Values above 0.90 were considered acceptable and
above 0.95 indicative of a good fit (Bentler & Bonett, 1980; Hu &
Bentler, 1999; Xia & Yang, 2019).

Longitudinal Associations of Screen Exposure With
Language, Educational Ability, and Social Functioning

For ease of presentation and interpretation, all final outcome
variables used in the main analyses (i.e., other than initial
descriptive statistics) were standardized to a mean of 0 and
standard deviation of 1.

To examine longitudinal associations between the extent of
screen exposure and developmental outcomes, we first recoded the
total screen exposure variables at age 2 and age 4.5 into quartiles,
given the skewed distribution of these variables. The thresholds
for classifying into quartiles can be found in Table 2, indicated
by the 25th percentile, median, and 75th percentile. We next
compared the mean levels of our dependent variables across these
quartile groups using analyses of variance. Dependent variables
examined in relation to the extent of screen exposure at age 2 were
language factor score, educational ability factor score, peer
problems, and prosocial behavior, all assessed at age 4.5. The
dependent variables predicted from screen exposure quartiles at
age 4.5 were peer problems and prosocial behavior, both assessed
at age 8.

Adjustment for Confounding Factors. To examine the extent
to which associations between screen time and later developmental
outcomes could be explained by other child and family social
background characteristics, the relationship between screen time
and developmental outcomes was adjusted for the effects of
potential confounding factors. Following the above analyses of
variance, we next ran analyses of covariance to adjust our
comparisons for our set of confounding factors (sex, ethnicity,
socioeconomic deprivation, maternal education, and maternal age).
Univariate analyses of covariance were run for each outcome with

Table 2
Duration of Different Types of Screen Use (Hours per Day) From Ages 2 Years to 8 Years
Child age
2 Years 4.5 Years 8 Years
Screen use type (n = 6,281) (n =6,131) (n =6,131)
Types of direct screen exposure
Television/video viewing
M hr (SD) 1.24 (1.35) 1.48 (1.19) 2.66 (2.02)
Mdn hr 1.0 (.25, 2.0 1.0 (.75, 2.0) 2.1 (1.0, 3.4)
Electronic media
M hr (SD) 0.12 (.44) 0.60 (0.76) 1.52 (1.46)
Mdn hr 0 (0, 0) 0.5 (.08, 1.0) 1.0 (0.5, 2.0)
Subtotal: direct screen exposure
M hr (SD) 1.35 (1.48) 2.07 (1.67) 4.18 (2.92)
Mdn hr 1.0 (.25, 2.0) 2.0 (1, 2.75) 3.7 (2.1,54)
Indirect screen exposure
Background television
M hr (SD) 2.47 (2.49) 2.15 (2.14) 1.97 (1.75)
Mdn hr 2.0 (75, 3.5) 2.0 (0.5, 3.0) 1.8 (0.6, 2.8)
Total screen exposure
Total® screen exposure
M hr (SD) 3.73(3.38) 4.16 (3.18) 5.87 (3.36)
Mdn hr 3.0 (1.25, 5.0) 3.5 (2.0, 6.0) 5.7 (3.5,7.8)

Note. Medians are presented as median (25th percentile, 75th percentile). Mdn = median; hr = hour.
?Total is less than the sum of the individual components due to removal of participants with 20+ hr

reported and missing data.
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the predictors of (a) extent of earlier screen time in quartiles and (b)
family and social background characteristics.

Fixed Effects Regression Model. The assessment of peer
problems at both ages 4.5 and 8 provided the opportunity to
examine the extent to which variations in screen exposure were
associated with changes in peer problems over this period. A fixed
effects panel regression model fitted in a repeated measures
framework was used to predict peer problems as a function of age
and total screen exposure quartiles. In other words, this analysis
predicted peer problems from total screen exposure quartiles
(background television and direct screen time) and age (4.5 years
and 8 years).

Dose-Dependent Association Between Screen Exposure and
Outcomes. Finally, we examined the dose-dependent association
between screen exposure and our dependent variables. For this analysis,
continuous screen exposure variables were rounded to the nearest hour
(e.g., 29 min or less would round down to O hr and 30 min or more
would round up to 1 hr), with the highest category representing 6 or
more hours (given the smaller sample sizes at these higher hourly
increments). The outcome variables in this analysis were standardized
factor scores on the latent language and educational factors at age 4.5
and standardized peer problems at age 4.5 and 8. Linear regressions
were used to predict the standardized outcome measures (mean of 0,
SD of 1) from all confounding variables (sex, ethnicity, socioeconomic
deprivation, maternal education, and maternal age) and screen exposure,
and covariate adjusted means for each outcome were calculated from
the fitted models at hourly intervals of screen exposure. Given the
standardization of outcome variables, mean differences between screen
exposure intervals provide a measure of effect size. This analysis was
run for both direct screen exposure and total screen exposure.

Transparency and Openness

All data and research materials are publicly available through a
data access application at https://www.growingup.co.nz/. Analysis

Table 3

code is available on request from the corresponding author. This
study was not preregistered.

Results

Nature and Extent of Children’s Screen Time Exposure
Between Ages 2 and 8

Table 2 describes the nature and duration (in hours and minutes)
that parents reported that their study child spent on a typical
weekday: (a) directly watching television and/or videos; (b) using
electronic media; and (c) the amount of time that the television
was on in the background (indirect screen exposure) at each age
assessment from 2 to § years. Both mean and median durations of
screen use are reported.

Results showed a tendency for children’s direct screen use to
increase with age across both TV/video viewing and electronic
media use. In contrast, background television exposure decreased
slightly with increasing child age.

Child and Family Factors Associated With Screen
Exposure

To examine the extent to which children’s screen exposure
time might vary by child and family factors, Table 3 describes the
extent of screen use at each age in relation to the following factors:
child sex, child ethnicity, maternal age, maternal education, socio-
economic deprivation, and childcare attendance.

Child sex was not associated with screen exposure at any age
(all Hedges’ g < 0.08). Using binary indicator variables for each
ethnic group, we found that European ethnicity predicted less screen
exposure at all assessment points (all Hedges’ g > 0.40). In contrast,
Pacific Island ethnicity and Maori ethnicity were associated with
more screen exposure at all ages (all Hedges’ g > 0.35). Asian
ethnicity predicted higher exposure at age 2 years (Hedges’ g =0.26).

Means and Standard Deviations of Screen Exposure Across Levels of Child and Family Factors

Total screen exposure (hours per weekday) M (SD)

Variable Level n* 2 Years 4.5 Years 8 Years
Sex Male 3,237 3.82 (3.42) 4.27 (3.20) 5.94 (3.40)
Female 3,029 3.64 (3.35) 4.03 (3.15) 5.79 (3.32)
Ethnicity European 4,274 3.15 (2.98) 3.80 (2.90) 5.45 (3.48)
Maori 1,437 4.58 (3.69) 5.29 (3.51) 6.95 (3.35)
Pacific Island 1,225 5.05 (3.93) 5.46 (3.69) 7.22 (2.78)
Asian 977 4.44 (3.63) 3.98 (3.16) 5.74 (3.17)
Maternal age (assessed at child age 9 months) 30 and under 2,590 4.51 (3.70) 5.00 (3.53) 6.44 (3.31)
Over 30 3,433 3.08 (2.95) 3.51 (2.71) 5.42 (3.44)
Maternal education No secondary school qual 370 5.56 (4.01) 6.44 (3.83) 8.24 (2.64)
Secondary school 1,375 4.33 (3.50) 4.87 (3.36) 6.76 (3.18)
Diploma/trade certificate 1,829 4.17 (3.61) 4.64 (3.26) 6.29 (3.16)
Bachelor’s degree 1,429 2.93 2.71) 3.126 (2.52) 5.04 (3.58)
Higher degree 1,002 2.34 (2.44) 2.74 (2.26) 4.01 (3.07)
Socioeconomic deplrivationb High 3,321 4.36 (3.68) 4.78 (3.48) 6.44 (3.34)
Low 2,706 2.88 (2.72) 3.39 (2.58) 5.15 (3.39)
Childcare attendance (age 2) Yes 3,466 3.17 (2.95) 3.78 (2.89) 5.66 (3.52)
No 2,732 4.39 (3.69) 4.55 (3.39) 6.01(3.34)

*Sample sizes are reported for 2-year assessment point. ° High deprivation includes deciles 6 through 10, and low deprivation includes deciles 1 through

5. Cell values are presented as mean (standard deviation).
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Maternal age and maternal education were both negatively
correlated with screen exposure at all ages. In other words, children
with older mothers and more educated mothers had less screen
exposure (maternal age: r = —.17 to —.25; maternal education: r =
—.26 to —.33). Higher socioeconomic deprivation was also associated
with more screen exposure at all ages (r = .22—.25). Finally, children
enrolled in early childhood education/care at age 2 engaged in lower
levels of screen time at home than children not enrolled
(Hedges’ g = .37).

Dimension Reduction

As described in the Methods, due to the large number of
dependent variables considered in this analysis, exploratory and
then confirmatory factor analyses were used to reduce our child
outcome measures to a smaller set of latent factors. With regard to
language and educational outcomes at age 4.5, both single and
two-factor solutions were considered, with the two-factor solution
(with separate latent constructs of educational ability and
language) found to have the best fit to the data (root-mean-square
error of approximation = .08, comparative fitindex = .97, Tucker—
Lewis index = .91). The language factor included vocabulary and
communication skills, and the educational ability factor included
letter fluency, writing, and numeracy. Figure 2 summarizes the
measurement model with standardized coefficients.

Table 4 provides the bivariable correlations between total
screen exposure and dependent variables measured concurrently
and subsequently. Correlations for all measures of language and
educational ability, as well as the factor scores, are provided.

With regard to social outcomes, as seen in Table 4, we found
differential associations between screen time and the two measures
of social functioning. For this reason, these two social outcomes
(peer problems and prosocial behavior) were examined separately in
relation to early screen exposure.

Figure 2
Latent Measurement Model for Language and Educational Ability
Outcomes at Age 4.5

.45 Communication

Language

Vocabulary

Writing

Educational

. Letter Fluency
Ability

Numeracy

Table 4
Bivariate Correlations Between Screen Exposure and Dependent
Variables Over Time

Total screen exposure

Outcome variable 2 Years 4.5 Years 8 Years

Language

Vocabulary (age 4.5) -.23 -21

Communication (age 4.5) —-.14 —-.14

Language factor score -.23 -.22
Educational ability

Writing (age 4.5) -11 —.18

Numeracy (age 4.5) —-15 —-.15

Letter fluency (age 4.5) -.09 -13

Educational ability factor score -17 -21
Social functioning

Peer problems (age 4.5) 19 21

Prosocial behavior (age 4.5) —.04 —-.04

Peer problems (age 8) 18 17 18

Prosocial behavior (age 8) —.04 —.06 —-.05
Note. Correlations above r = .1 are considered to be significant and are

in bold (all p < .01).

Longitudinal Associations of Screen Exposure With
Developmental Outcomes at Ages 4.5 and 8 Years

To examine associations between the extent of children’s exposure to
screen time during early childhood and their later outcomes, the sample
was classified into four groups/quartiles (approximately equal groups) at
age 2 and 4.5 years based on their total screen exposure. Groups ranged
from the quarter of children with the lowest levels of screen time to the
quartile of children with the highest levels of screen time. Table 5
describes the mean levels of developmental outcomes based on earlier
screen time for each screen exposure quartile. Developmental outcomes
at age 4.5 were examined in relation to the extent of screen time at age 2,
and outcomes at age 8 were examined in relation to the extent of earlier
screen time at age 4.5 years. One-way analyses of variance were used to
examine associations between the extent of screen time and child
outcome scores. For ease of interpretation, all developmental outcomes
were standardized to a mean of 0, SD of 1 prior to analysis.

The results in Table 5 indicate that with increasing levels of
screen time there were corresponding decreases in children’s later
language and literacy outcomes and increases in the extent of peer
problems. While screen exposure at age 2 was only associated with
later peer problems and not prosocial behavior at age 4.5 years, by
age 8, higher levels of screen time at age 4.5 years were associated
with both higher levels of peer relationship problems and lower
levels of prosocial behavior.

Adjustment for Confounding Factors

Table 6 shows the associations between total screen exposure and
later developmental outcomes after adjustment for a range of child and
family factors correlated with children’s screen time. Univariate
analyses of covariance were run for each outcome including (a) the
extent of screen exposure at the previous age assessment and (b) the
range of child and family and social background characteristics shown
in Table 3. The results of this analysis are provided in Table 6. Also
shown are the covariate factors found to be significant in each model.

Results show that even after adjustment for confounding factors,
the extent of children’s prior screen exposure remained a significant
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Table 5

Means and Standard Deviations for Developmental Outcomes by Earlier Screen Exposure Quartiles

Screen exposure at age 2

Lowest use Moderate—low use Moderate—high use Highest use
(bottom 25%) (25th—50th percentile) (50th—75th percentile) (top 25%)

Outcome variable n = 1,642 n = 1,869 n = 1,199 n = 1,556 F p
Language (age 4.5) 0.24 (0.95) 0.12 (0.98) —0.08 (0.95) —0.34 (1.02) 108.18 <.001
Educational ability (age 4.5) 0.18 (0.97) 0.09 (0.96) —-0.04 (1.02) —-0.26 (1.01) 57.90 <.001
Peer problems (age 4.5) —0.16 (0.96) —0.13 (0.95) 0.05 (0.99) 0.31 (1.04) 71.87 <.001
Prosocial behavior (age 4.5) 0.03 (1.00) 0.02 (1.00) —0.01 (1.00) —0.05 (0.99) 1.71 .16

Screen exposure at age 4.5
Lowest use Moderate—low use Moderate—high use Highest use
(bottom 25%) (25th-50th percentile) (50th—75th percentile) (top 25%)

Outcome variable n = 1,845 n = 1443 n = 1,534 n = 1,288 F p
Peer problems (age 8) —0.13 (0.98) —0.16 (0.92) 0.05 (0.98) 0.30 (1.05) 64.73 <.001
Prosocial behavior (age 8) 0.04 (1.01) 0.07 (0.99) —0.03 (0.99) —0.10 (1.01) 8.31 <.001

predictor of subsequent developmental outcomes. The one exception
was prosocial behavior (recall our more stringent criteria of p < .001 for
identifying significant effects). These results suggest that associations
between screen exposure and later developmental outcomes could not
be fully explained by the confounding variables considered in this
analysis.

Results were cross checked by rerunning all analyses with the
nonimputed data set, and we found that the overall pattern of results
was retained when using the nonimputed data set.

Repeated Measures Analysis of Peer Problems

To examine the extent to which changes in screen exposure with
child age were associated with changes in outcome, a fixed effects

Table 6

panel regression model was fitted in a repeated measures framework
to predict peer problems at both 4.5 and 8 as a function of age and
total screen exposure quartiles. Results indicated a significant effect
of time, whereby peer problems decreased from age 4.5 to age 8, B=
—0.25 (SE = 0.03), p < .001. However, there was also a significant
effect of total screen exposure, B = 0.18 (SE = 0.01), p < .001,
with higher levels of screen exposure predicting increases in peer
problems over time.

The key advantage of this fixed effects regression model is that it
takes into account all sources of confounding from fixed factors,
including the effects of the confounders in the regression models
above plus other nonobserved fixed factors. Thus, it provides a more
rigorous assessment of confounding and directionality than the
simple regression models above.

Mean Developmental Outcomes by Earlier Screen Exposure Quartiles After Adjustment for Confounders

Screen exposure at age 2

Lowest use Moderate—low use Moderate-high use Highest use
(bottom 25%)  (25th-50th percentile)  (50th—75th percentile) (top 25%)
Outcome variable n=1642 n = 1,869 n=1,199 n = 1,556 F P Significant covariate®
Language (age 4.5) 0.20 (0.39) 0.12 (0.40) —0.05 (0.42) -0.23 (041) 9.78 <.001 Al
Educational ability (age 4.5) 0.14 (0.32) 0.09 (0.32) —0.03 (0.34) -0.16 (0.35) 6.18 <.001 1,2,3,4,5,7,89
Peer problems (age 4.5) —0.15 (0.34) —0.08 (0.35) 0.06 (0.38) 0.23 (0.37) 544 <.001 Al
Prosocial behavior (age 4.5) 0.01 (0.18) 0.006 (0.18) 0.009 (0.18) —0.003 (0.18) 1.33 32 1,6,8,9
Screen exposure at age 4.5
Lowest use Moderate—low use Moderate—high use Highest use
(bottom 25%)  (25th-50th percentile)  (50th—75th percentile) (top 25%)
Outcome variable n=1.845 n = 1,443 n= 1,534 n = 1,288 F P Significant covariate®
Peer problems (age 4.5) —0.13 (0.29) —0.08 (0.30) 0.02 (0.32) 0.19 (0.32) 10.68 <.001 1,2,3,4,6,7,8
Prosocial behavior (age 4.5) 0.03 (0.22) 0.02 (0.22) —0.01 (0.23) —0.05 (0.23) 3.35 .02 1,5,8

#1 = child sex, 2 = European ethnicity, 3 = Maori ethnicity, 4 = Pacific Island ethnicity, 5 = Asian ethnicity, 6 = maternal age, 7 = maternal education, 8

= socioeconomic deprivation, 9 = childcare attendance.
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Dose-Dependent Association Between Screen Exposure
and Outcomes

The above analyses indicate that even after adjustment for
confounding factors, higher levels of antecedent screen time
exposure were associated with later language and educational
ability, as well as peer problems.

Given these findings, we next examined the dose-dependent
association of screen exposure with outcomes, with a particular
focus on evaluating whether or not results were in alignment with
the current national and international screen time guidelines. For this
analysis, we examined direct screen exposure independently from
total screen exposure, as we have interpreted the national screen
guidelines as referencing direct screen exposure (making direct
screen exposure therefore the most relevant screen time variable for
evaluating current guidelines).

In this analysis, continuous screen exposure variables were
rounded to the nearest hour, with the highest category representing 6
or more hours, given the smaller sample sizes at these higher hourly
increments. Outcome measures included in this analysis were the
standardized factor scores for the latent language and educational
factors at age 4.5 years and the standardized peer problems scores at
age 4.5 and 8 years. Table 7 provides adjusted means for hourly
increments of screen exposure after controlling for confounds.
Analyses were run for total screen exposure as well as for the
subtype of direct screen exposure (television viewing and electronic
media use). To illustrate these adjusted effects, Figure 3 shows the
adjusted means for developmental outcomes based on daily screen
exposure at age 2 years, and Figure 4 shows the adjusted means
for peer problems at 8-years-old based on daily screen exposure at
4.5-years-old.

As seen in Figure 3, the results of this analysis indicate a
convergence at approximately 1.5 hr per day of daily direct screen
time at age 2. More than 1.5 hr of daily direct screen time at age 2 is
associated with dropping below the mean on later scores of language
and educational ability and scoring above the mean on later scores
of peer problems (with increasing levels associated with more
detrimental outcomes). Consistent with this interpretation, examining

Table 7

mean differences in Table 7 as a measure of effect size, compared to
0 hr of direct screen exposure, an effect size of 0.2 was reached or
approached after 2 hr of daily direct screen exposure. Effect sizes
between those exposed to 0 hr per day of direct screen time and those
engaging in 6 or more hours were moderate in size (0.32-0.55).

We have less evidence available for identifying a threshold of
screen exposure at 4.5 years, given language and educational ability
were not assessed at age 8. However, based on our analysis of peer
problems at age 8, shown in Table 7 and Figure 4, when children are
exposed to more than 2.5 hr of daily direct screen time at age 4.5,
they score, on average, above the mean on peer problems at age 8.
When examining effect sizes by hourly intervals, an effect size of
0.2 was reached at 3 hr of daily direct screen exposure (compared to
0 hr), and by 6 or more hours of daily direct screen time at age 4.5,
the effect was moderate size (0.47).

Discussion

With the growing availability and use of devices such as
smartphones and tablets, it is important to understand the associations
between children’s digital screen use and their development. In this
study, we used data collected as part of the GUINZ study to assess
relations between the extent of children’s daily exposure to screen
time during early childhood (2-4.5 years) and their language, early
educational skills, and social functioning at ages 4.5 and 8. Study
strengths included the large sample size and the availability of
prospectively collected longitudinal measures of both screen time
exposure and a range of developmentally important child outcomes
over an 8-year period. Key study findings are discussed below.

Language and Educational Outcomes

Consistent with previous research, our results show a negative
association between higher levels of screen use and children’s
language abilities. However, they also extend on other studies by
demonstrating longer term associations with language, with screen
exposure measured at 2 years of age predicting language abilities at
age 4.5, and by extending these findings to early educational skills.

Covariate Adjusted Means on Developmental Outcomes for Hourly Increments of Screen Exposure

Hours of daily screen exposure

Screen use type and age 0 1 2 3 4 5 6+

Outcome: language, M (SD)

Age 2 direct 0.15 (0.40) 0.09 (0.40) -0.06 (0.44) —0.19 (0.40) —0.30 (0.41) —-0.36 (0.37) —0.41 (0.37)

Age 2 total 0.19 (0.40) 0.20 (0.38) 0.13 (0.40) 0.10 (0.39) —-0.03 (0.41) —0.09 (0.43) —0.24 (0.41)
Outcome: educational ability, M (SD)

Age 2 direct 0.10 (0.33) 0.06 (0.34) -0.04 (0.35) —0.12(0.34) -0.19(0.33) -0.21(0.37) —0.22 (0.39)

Age 2 total 0.13 (0.32) 0.14 (0.32) 0.10 (0.32) 0.07 (0.32) -0.02 (0.33) —0.07 (0.34) —0.16 (0.34)
Outcome: peer problems age 4.5, M (SD)

Age 2 direct —0.11 (0.35) —0.06 (0.36) 0.07 (0.39) 0.19 (0.36) 0.29 (0.37) 0.36 (0.34) 0.39 (0.33)

Age 2 total —-0.14 (0.35) —-0.16 (0.33) —0.09 (0.36) —0.06 (0.35) 0.04 (0.38) 0.11 (0.36) 0.24 (0.39)
Outcome: peer problems age 8, M (SD)

Age 2 direct —-0.11 (0.31) —0.07 (0.30) 0.05 (0.34) 0.15 (0.31) 0.21 (0.31) 0.27 (0.30) 0.31 (0.30)

Age 2 total —-0.14 (0.30) —-0.16 (0.27) —0.09 (0.30) —0.06 (0.30) 0.02 (0.32) 0.08 (0.32) 0.18 (0.31)

Age 4.5 direct —-0.14 (0.30) —0.12 (0.29) —0.03 (0.31) 0.04 (0.33) 0.21 (0.31) 0.24 (0.30) 0.33 (0.31)

Age 4.5 total -0.14 (0.30) —-0.17 (0.28) —0.11 (0.29) —0.06 (0.30) —0.01 (0.32) 0.01 (0.32) 0.16 (0.33)
Note. “Direct” refers to direct screen exposure (television viewing and electronic media use). “Total” refers to total screen exposure (direct screen

exposure and background television). Outcome variables have been standardized to a mean of 0, SD of 1.
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Our results indicate that heightened screen time in early childhood
predicts lower scores on later language (vocabulary and communica-
tion) and educational skills (writing, numeracy, and letter fluency),
even after controlling for confounding factors. The assessments of
language and educational ability at the 4.5-year assessment were
obtained prior to children starting formal schooling (which commences
on or shortly after children’s 5th birthday in New Zealand) and
thus represented an indication of children’s academic school readiness,
in terms of their ability to write, count, and communicate prior to
enrolment in elementary or primary school. Our results indicate that,
consistent with Ribner et al. (2017), screen time during early childhood
is predictive of the skills that children have on arrival to school, and
the dramatic rise in screen use over recent years may partially explain
why school readiness has been declining over recent years
(Curriculum Associates, 2024). Understanding predictors of
school readiness is important as the early skills that children
have at school entry (including, e.g., letter fluency and language
skills) set children up for success at school and are a strong

Figure 4
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predictor of later achievement and academic success (Brinkman
et al., 2013; Feinstein & Duckworth, 2006).

Social Outcomes

We examined two aspects of social functioning: peer
problems and prosocial behavior. Our results indicate a reliable
association between heightened screen exposure and increased
peer problems, but less so with prosocial behavior especially at
younger ages. Previous research examining associations between
screen time and children’s social development is conflicting, with
positive, negative, and null associations reported across studies
(e.g., Conners-Burrow et al., 2011; Downey & Gibbs, 2020;
Hinkley et al., 2018). Results from this study suggest that high
levels of screen time may have an adverse effect on children’s
relationship with their peers, contributing to the development of
peer problems. Our repeated measures analysis lends additional
weight to this finding by showing that changes in peer problems
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between ages 4.5 and 8 could be partially explained by changes in
screen exposure over the same period. Spending a significant
amount of time using digital media or watching television may
lead to difficulties in forming positive peer relationships, whether
due to underdeveloped social skills or fewer opportunities to
develop friendships and connections with peers.

Given the inconsistent results between aspects of social
functioning in this study, as well as the conflicting results of
previous research in this area, it is clear that further research is
needed to understand how screen media use influences children’s
social functioning. It may be that different types of screen media
(e.g., video games vs. television viewing vs. social media)
differentially relate to the development of social skills (Sanders
et al., 2019), and these unique associations are obscured through
examination of both screen usage and social functioning at a broad
level. It will also be important for future research to include more
detailed measures of peer functioning and friendships.

Child and Family Factors Associated With Screen Use

A strength of our research was the inclusion of child and family
social background confounding factors in an attempt to elucidate the
unique effect of screen exposure on child developmental outcomes
above and beyond other contributing factors. Study results confirm
previous international research linking excessive screen time
exposure with higher socioeconomic deprivation (Gorely et al.,
2004; Tandon et al., 2012) and lower maternal education (Cardenas-
Fuentes et al., 2021; Pons et al., 2020) and are also consistent
with previous research indicating higher levels of screen exposure
among Maori, Pacific Island, and Asian children in New Zealand
(Stewart et al., 2019). Previous research is inconsistent regarding the
association between maternal age and child screen time (Duch et al.,
2013); however, the present findings indicate that children with
older mothers had lower levels of screen exposure.

Further, our results suggest that social background characteristics
were jointly the strongest predictors of later language, educational
ability, and social functioning, explaining much of the association
between screen exposure and outcomes. However, even after
controlling for these factors, screen time remained an independent
predictor of later child outcomes. These results add to the growing
consensus that once accounting for other explanatory factors,
including sociodemographic risk factors, the association between
screen time and later outcomes is relatively modest (Kaye et al.,
2020). This overall picture highlights the complexity of child
development, with screen time representing only one of many
potentially influencing factors. Madigan et al. (2020), however,
emphasized that small effect sizes can have large public health
implications, particularly when exposure (such as exposure to
screen media) is pervasive and relatively easy to modify.

Screen Time Guidelines

Analyses examining dose-dependent association between screen
exposure and child outcomes indicated that positive developmental
outcomes dropped below the mean at 1.5 hr per day of direct screen
time (encompassing television viewing and electronic media use) at
age 2 and 2.5 hr per day of direct screen time at age 4.5. However,
the results indicated a linear relationship, whereby the less screen
exposure children had, the higher they scored on language and

educational ability, and the lower they scored on peer problems.
Effects were most apparent for children who spent the most time on
screens (e.g., 4 or more hours per day of direct screen time). These
findings are particularly strong given they include adjustment for
confounding factors and thus only reflect the unique effect of screen
exposure.

Limitations

Several study limitations should be noted. First, our analysis
focused on screen exposure (i.e., amount of time) exclusively,
without consideration of the content of that exposure or the context
within which screen time occurred. Research has shown that effects
may differ based on screen content (such as whether children are
viewing high-quality educational content) and the context in which
screen viewing occurs (such as whether parents are coviewing and
verbally engaging with their child about the content; e.g., Madigan
et al., 2020). Thus, it is important whenever possible to take a more
nuanced view of screen time than simply the time that children are
exposed to screen media. Unfortunately, the GUINZ study, given the
timing of data collection and the changing range of devices available
to children, made it difficult to obtain detailed information about
qualitative aspects of children’s screen time. Further, as daily screen
time is correlated with the type of content children watch and the
likelihood of coviewing (Barr et al., 2010; Jago et al., 2012, 2013), it
is possible that both quantity and quality of screen exposure
contributed to the associations found in the present research.

Many of the measures used in this research were reported by
parents, including the screen exposure variables. The use of parent
reports could introduce social desirability bias if parents are
uncomfortable admitting the extent of their child’s screen exposure.
The assessment of communication skills at age 4.5 was also not
ideal, given the low reliability of this measure. Finally, it is also
important to note that there may be other confounding factors that
were not included in this analysis, such as family structure and
parental employment status, that may also help explain associations
between child screen exposure and developmental outcomes.

One of the strengths of the GUINZ data set is its longitudinal
nature. However, when analyzing data on a rapidly evolving aspect
of society, it is important to note that the data collected are
necessarily reflective of the context at the time of assessment. The
data used in analysis were collected between 2011 and 2018 and
may not be reflective of the types and extent of screen media that
children are exposed to today. The digital landscape worldwide and
within New Zealand changed dramatically over the time of the study,
necessitating modifications in study questions to ensure adequate
representation of the extent of children’s screen use over time and
with increasing child age. Some of these changes may impact the
consistency of screen use data over time. Also, as suggested by our
data, the nature and extent of children’s screen use, particularly
electronic media use, changed over that time likely due to a mix of
child developmental and social contextual factors.

Finally, while retention rates were high across earlier study
waves, there was a drop in the retention rate at the 8-year study
wave. The characteristics of children and parents who remained in
the study differed from those who did not participate in the 8-year
wave, introducing sample selection bias. While we have employed
statistical techniques to adjust for this missing data, there may still
be impacts on our results.
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Conclusions

This research was undertaken within the context of increases in
children’s exposure to digital media and devices such as smartphones
and tablets. Although correlational in nature, our findings suggest
that limiting screen time across early childhood may be beneficial for
children’s development, in terms of their language, early educational
skills, and supporting healthy peer relationships. Even after
controlling for child and family social background characteristics,
there remained an independent effect of screen exposure.

Overall, the results suggest that screen time may be one of many
factors influencing children’s language, educational, and social
development. However, given the ubiquity of screen media in
children’s daily lives and the fact that usage is easily modifiable, the
public health impacts are likely to be significant even at modest
effect sizes (e.g., Madigan et al., 2020). The findings of this research
offer useful insight into the effects of increasing levels of screen
exposure in early childhood on later language, educational, and
social outcomes and are potentially helpful in informing parents,
practitioners, and policymakers about the possible impacts of screen
usage in early childhood.
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