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Abstract

Background: Digital media exposure is nearly universal by the preschool years. However, little is known about the timing of
first exposure to different devices, and the factors associated with earlier exposure.

Objective: This study examined age at first exposure to multiple digital devices and investigated sociodemographic, family,
and behavioral factors associated with earlier exposure in preschool-aged children. We hypothesized that the timing of
exposure would vary according to device-specific family and parental factors.

Methods: Cross-sectional data from 892 Portuguese children aged 2 to 6 years were analyzed. Parents reported their
children’s age at first exposure to television, video game consoles, computers, tablets, and smartphones. Children not yet
exposed were treated as censored observations. Kaplan-Meier analyses estimated the median age at first exposure, and Cox
proportional hazards models examined associations with child sex, parental education, parental screen time, and the presence
of older siblings.

Results: Among 892 children, exposure to digital devices was nearly universal (n=889, 99.7%), with television being the
most common device. The median age at first exposure to any device was 12 months, with 581 (65.1%) children exposed
by this age. Timing of exposure varied substantially across devices, with the earliest exposure observed for television,
followed by smartphones and tablets, whereas computers and video game consoles were introduced later. Associations with
earlier exposure differed by device. Earlier video game exposure was associated with being male and having older siblings.
Parental screen time was statistically associated with earlier exposure to computers and tablets, although the magnitude of
these associations was small. Smartphone exposure was associated with higher paternal education. No consistent factors were
observed for television or overall device exposure.

Conclusions: Digital device exposure begins during infancy and is widespread by the preschool years, but the timing and
associated factors differ across devices. These findings suggest that early digital exposure is not a uniform behavior and
support the importance of considering device-specific patterns when examining children’s early media experiences.
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Introduction

Access to and use of digital devices have increased markedly
in recent decades [1]. Children are engaging with digital
devices at increasingly younger ages [1-3], often beginning in
infancy through video communication with family members
[4]. In addition to direct use, young children are frequently
exposed indirectly through background television [5] or when
caregivers use digital media to calm or occupy them [6]. As
a result, children aged 5 years and younger have become one
of the fastest-growing groups of digital media users [7-9]. In
Portugal, average screen time increased substantially between
2009/2010 and 2016/2017, reaching 142 minutes per day in
preschool-aged children and 173 minutes per day in primary
school-aged children [10]. Exceeding recommended screen
time is more common among boys, although differences vary
by device [10,11].

Importantly, exposure can begin well before the preschool
years. Previous research has documented digital media use
among children aged under 2 years, with children aged 8 to
36 months already showing substantial exposure to digital
devices [8,12]. Similarly, among children aged 3 to 6 years,
younger age has been associated with earlier introduction
to digital devices [13]. These findings reinforce that digital
exposure is established early in childhood and highlight
the importance of understanding when children are first
introduced to different types of devices.

Early childhood is a critical period for cognitive, behav-
ioral, and socioemotional development, with long-term
implications for health and life outcomes [14]. Excessive
screen exposure during this period has been associated with
poorer attention [15], emotional, behavioral, and sleep-rela-
ted difficulties [16-18], lower language skills and academic
performance [12,19], and adverse physical and mental health
outcomes [20]. Beyond total screen time, the timing of first
exposure may also be important. Early screen exposure and
excessive screen time are independently and interactively
associated with lower health-related quality of life and higher
risks of behavioral problems [21]. Children introduced to
digital devices later also appear less likely to engage in
frequent use during adolescence [22]. At the same time, the
effects of digital media exposure may depend not only on
duration but also on content and context, with some evidence
suggesting that educational media may support learning and
development under appropriate conditions [23-26].

These concerns have informed recommendations to limit
digital media exposure during the first years of life. The
World Health Organization (WHO) recommends no sedentary
screen time for infants under 1 year and for I-year-old
children, and no more than 1 hour per day for children
aged 2 to 4 years, with less being preferable [27]. A recent
systematic review of 41 recommendations from interna-
tional organizations, governments, and professional societies
found substantial convergence regarding screen exposure in
early childhood, with 20 of 22 recommendations addressing
children younger than 2 years recommending zero screen
exposure, and most recommendations for children aged 2

https://www jmir.org/2026/1/e100072

Rodrigues et al

to 5 years recommending a maximum of 1 hour per day
[28]. This review also highlights that recommendations
increasingly address not only the quantity of screen expo-
sure but also its quality and context, including age-appropri-
ate content, parental engagement, and avoidance of digital
media as background exposure. Recent European pediatric
guidance similarly emphasizes age-appropriate restrictions
and consideration of the potential displacement of sleep,
physical activity, social interaction, and other developmen-
tally important activities [29].

Despite increasing attention to early digital exposure,
important gaps remain. Most studies focus on total screen
time rather than age at first exposure, although -earlier
initiation may shape later patterns of use [22,30]. Studies also
rarely distinguish between different types of devices, despite
differences in accessibility, interactivity, and developmen-
tal relevance (eg, passive television viewing versus interac-
tive mobile devices) [31,32]. Furthermore, although some
correlates of screen time have been identified, including
among young children [33], there is limited evidence on the
factors associated specifically with earlier initiation of digital
device use. In particular, relatively little is known about
whether the timing of first exposure differs across devices
and how it relates to sociodemographic characteristics, family
structure, and parental digital behavior. Addressing these
gaps may help clarify how children’s digital environments
are established within the family and identify factors that
could be considered in early prevention and digital well-being
strategies.

Therefore, this study aimed to examine the age at first
exposure to multiple digital devices (television, computers,
video game consoles, tablets, and smartphones) in preschool-
aged children using survival analysis methods to account
for censored observations. Additionally, associations between
sociodemographic (child sex and parental education), family
(older siblings), and behavioral (parental screen time) factors
and the timing of first exposure to digital devices were
assessed. We hypothesized that children would be exposed
first to television and that the timing of exposure to different
devices would vary according to device-specific parental and
family factors.

Methods
Study Design and Sampling

This cross-sectional study used baseline data from the
ScreenHealth longitudinal project [34]. The project recruited
preschool-aged children attending public and private
preschools in the central region of Portugal. A total of 132
childcare centers and preschools were initially assessed for
eligibility. Of these, 21 were ineligible and 51 declined
participation, primarily due to a lack of time, involvement
in other research projects, or concerns about participating
in a longitudinal study. Consequently, 60 childcare centers
and preschools participated in the study. Data were collec-
ted between April and June 2024. All children attending
the participating institutions were invited to take part, and
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their parents or legal guardians received written information
about the study, an informed consent form, and a paper-based
questionnaire to complete at home. Completed questionnaires
were returned to the schools in sealed envelopes to ensure
confidentiality.

A total of 2491 parents provided written informed consent
(parental participation rate: n=1050, 42.2%). Questionnaires
were screened for completeness before data entry. Of these,
158 children were excluded due to missing information
regarding exposure status for all assessed devices (television,
computer, video games, tablet, and smartphone), resulting
in a final analytical sample of 892 children. The included
participants did not differ from excluded cases with respect to
available baseline characteristics.

Ethical Considerations

It was conducted in accordance with the guidelines of the
Declaration of Helsinki and was approved by the Ethics
Committee of the Institute for Interdisciplinary Research,
University of Coimbra (Reference 1_ID312; July 26, 2023),
and supported by the University of Coimbra’s Data Protection
Officer. A signed informed consent form was obtained from
the parent or legal guardian of each participant.

Variables and Covariates

For each digital device (television, video game console,
computer, tablet, and smartphone), parents were asked
whether their child had ever used the device (yes/no). If the
response was affirmative, parents reported the child’s age
at first exposure in years and/or months. Reporting age in
years and/or months, rather than requiring exact dates, was
intended to facilitate parental recall. Children who had never
been exposed to a given device at the time of data collection
were classified as nonexposed, and their age at assessment
was treated as a right-censored observation in the survival
analyses. A composite variable (“any device”) represented the
earliest exposure to any digital device.

Sociodemographic variables included the child’s sex and
parental education. Parents reported their education level,
categorized as below university vs university (bachelor’s
degree or higher). Family context was assessed based on the
presence of older siblings (yes/no).

Parental screen time was assessed separately for moth-
ers and fathers across devices on weekdays and week-
ends. For each parent, reported screen time was converted
from categorical responses to estimated minutes of use and
combined across devices and days according to the predefined
study scoring procedure. The resulting measure represented
total parental screen time in minutes per day and was entered
as a continuous variable in the models. The original question
wording and response formats to assess age at first expo-
sure to each digital device and parental screen behavior are
included in Multimedia Appendix 1.
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The questionnaire also recorded the respondent’s identity.
Among the 892 questionnaires, most were completed by
mothers (n=668, 75.3%) or fathers (n=61, 6.9%), while 153
(17.2%) were completed jointly, including by both parents
(n=151, 17.0%), the mother and stepfather (n=1, 0.1%) or the
father and stepmother (n=1, 0.1%). A small proportion were
completed by a grandmother (n=2, 0.2%) or a sibling (n=3,
0.3%).

Statistical Analysis

Child age was modeled in months. Descriptive statistics
included means and SD for continuous variables and
frequencies (%) for categorical variables, with analyses also
stratified by sex. Kaplan-Meier survival analyses estimated
age at first exposure to each device, accounting for cen-
sored observations. Differences between boys and girls were
assessed using the log-rank (Mantel-Cox) test. Median age
at first exposure and 95% Cls were obtained (Kaplan-Meier
estimates) when at least 50% of children had experienced
the event. For devices with lower exposure prevalence
(<50%), median age among exposed children and IQR
were reported. Exposure prevalence differences were tested
using chi-square tests. Cox proportional hazards regression
examined associations of sociodemographic, family, and
behavioral factors with the timing of first exposure. Mod-
els were estimated using complete-case analysis; therefore,
participants with missing data on any model covariate
were excluded from the corresponding regression analysis.
Survival analysis was selected because not all children had
experienced the event (first exposure) at the time of assess-
ment. Standard linear regression approaches would require
excluding these children or treating their age at first exposure
as observed, potentially introducing bias. Survival methods
allow inclusion of all participants by appropriately handling
children who had not yet experienced the event as right-
censored observations while estimating the timing of first
exposure. The event of interest was first exposure to each
digital device. Time-to-event was defined as age in months.
Children who had not yet experienced the event at the time
of assessment were treated as right-censored observations. To
facilitate interpretation of the associations between parental
screen time and age at first exposure, parental screen time
was rescaled from minutes per day to 60-minute units before
inclusion in the Cox proportional hazards regression models.
Thus, hazard ratios (HRs) for parental screen time represent
the relative change in the hazard of first exposure associated
with each additional 60 minutes per day of parental screen
time. Model 1 included child sex, parental education, and
older siblings; model 2 additionally included parental screen
time. Multicollinearity was assessed using variance inflation
factors, which ranged from 1.21 to 1.28. Analyses were
conducted in SPSS software (version 28.0; IBM Corp) with
statistical significance set at P<.05.
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Results

The sample included 892 children (n=477, 53.5% boys) with
a mean age of 559 (SD 12.3) months (Table 1). Most
mothers (552/871, 63.4%) and approximately half of fathers
(399/829, 48.1%) had a university-level education. Overall,

Table 1. Sample characteristics (N=892).

Rodrigues et al

373 (41.8%) children had at least one older sibling. Mean
parental screen time was 267.0 (SD 125.5) minutes per day
for mothers and 318.7 (SD 153.8) minutes per day for fathers.
Descriptive characteristics were broadly similar between boys
and girls.

Variable Total Male Female
Child characteristics
Sex, n/N (%)
Male 477/892 (53.5) —a —
Female 415/892 (46.5) — —
Age (months), mean (SD) 559 (12.3) 56.1 (12.1) 56.7 (12.6)

Family sociodemographic, n/N (%)

Mother’s education

Below university 319/871 (36.6)

University 552/871 (63.4)
Father’s education

Below university 430/829 (51.9)
University 399/829 (48.1)
Family context, n/N (%)

Older siblings (yes) 373/892 (41.8)
Parental screen behavior (min/d), mean (SD)

Mother’s screen time 267.0 (125.5)

Father’s screen time 318.7 (153.8)

173/463 (37.4)
290/463 (62.6)

146/408 (35.8)
262/408 (64.2)

219/444 (49 3) 211/385 (54.8)
225/444 (50.7) 174/385 (45.2)
193/477 (40.5) 180/415 (43.4)

2612 (117.4)
311.6 (145.0)

273.5(133.9)
326.6 (162.8)

4Not available.

Exposure to digital devices was highly prevalent among 892
children (Table 2). Almost all children had been exposed
to at least one device (n=889, 99.7%) and to television
(n=887, 99.4%). Smartphone (n=742, 83.2%) and tablet
(n=513, 57.5%) use was also common, whereas exposure to

computers (n=287, 32.2%) and video games (n=179, 20.1%)
was less frequent. The only significant sex difference in the
prevalence of exposure was observed for video games, which
were more common among boys than girls (25.4% vs 14.0%,
respectively; ¥?21=17.95, P<.001).

Table 2. Age at first exposure to digital devices and differences by child sex.

Device Exposed, n/N (%) Age (months) Log-rank P value
Median (IQR)? Median (95% CI)®

Television 97
Total 887/892 (99.4) 12.0 (12.0-18.0) 12.0 (11.9-12.1)
Male 474/477 (99.4) 12.0 (12.0-18.0) 12.0 (11.9-12.1)
Female 413/415 (99.5) 12.0 (10.5-19.5) 12.0 (119-12.1)

Video game N/A®
Total 179/892 (20.1) 48.0 (36.0-60.0) —d
Male 121/477 (25.4) 48.0 (36.0-60.0) —
Female 58/415 (14.0) 48.0 (36.0-60.0) —

Computer N/A
Total 287/892 (32.2) 36.0 (24.0-48.0) —
Male 155/477 (32.5) 36.0 (24.0-48.0) —
Female 132/415 (31.8) 36.0 (24.0-48.0) —

Tablet 69
Total 513/892 (57.5) 36.0 (24.0-36.0) 48.0 (46.4-49.6)
Male 276/477 (57.9) 36.0 (24.0-36.0) 48.0 (45.7-50.3)
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Log-rank P value

Device Exposed, n/N (%) Age (months)
Female 237/415 (57.1) 36.0 (24.0-36.0)
Smartphone
Total 742/892 (83.2) 24.0 (24.0-36.0)
Male 401/477 (84.1) 24.0 (24.0-36.0)
Female 341/415 (82.2) 24.0 (24.0-36.0)
Any device
Total 889/892 (99.7) 12.0 (12.0-18.0)
Male 474/477 (99.4) 12.0 (12.0-18.0)
Female 415/415 (100) 12.0 (12.0-24.0)

46.0 (43.6-48.4)

36.0 (35.1-36.9)
36.0 (34.8-37.2)
30.0 (27.8-32.2)

12.0 (11.9-12.1)

12.0 (11.9-12.1)
12.0 (11.9-12.1)

.86

.60

4Descriptive analyses done among the exposed only.
bKaplan—Meier.

®Not applicable, since less than 50% of the sample had experienced the event.

dNot available.

Age at first exposure was also analyzed in Table 2. Kaplan-
Meier analyses showed that exposure to television and to
any digital device occurred very early, with a median age
of 12 months. Median age at first exposure was 36 months
for smartphones and 48 months for tablets. No significant
differences between boys and girls were observed in the
timing of exposure for any device (all log-rank P>.05). For
computers and video games, fewer than 50% of children
had experienced the event, and therefore the Kaplan-Meier
median age at first exposure could not be estimated. Among
exposed children, the descriptive median age at first exposure
was 36 months for computers and 48 months for video games.

https://www jmir.org/2026/1/e100072

Kaplan-Meier curves illustrating age at first exposure
to digital devices by sex are presented in Figure 1. The
curves show a steep decline during the first years of life for
television and overall device exposure, indicating that most
children were exposed at very early ages. In contrast, more
gradual declines were observed for smartphones and tablets,
reflecting later exposure. Across all devices, the curves for
boys and girls largely overlapped, indicating the absence of
significant sex differences in the timing of exposure.

J Med Internet Res 2026 | vol. 28 1100072 | p. 5
(page number not for citation purposes)


https://www.jmir.org/2026/1/e100072

JOURNAL OF MEDICAL INTERNET RESEARCH

Rodrigues et al

Figure 1. Kaplan-Meier curves for age at first exposure to digital devices, by child sex. The curves represent the probability of remaining unexposed
to each device over time (in months). Differences between boys and girls were assessed using log-rank (Mantel-Cox) tests with no significant

differences observed for any outcome.
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Results from Cox regression analyses showed that associ-
ations varied according to the type of device, with gener-
ally small to moderate effect sizes. In model 1 (data not
shown), which included child sex, parental education, and
older siblings, higher paternal education was associated with
a modestly earlier television exposure (HR 1.19, 95% CI
1.02-1.38), corresponding to approximately a 19% higher
likelihood of earlier exposure. For video game exposure, boys
had a higher hazard of first exposure than girls (HR 1.87,
95% CI 1.36-2.57), and children with older siblings also had
a moderately higher hazard of first exposure (HR 1.53, 95%
CI 1.13-2.07). For smartphone use, lower maternal educa-
tion was associated with a lower hazard of first exposure
(HR 0.82, 95% CI 0.69-0.97), whereas higher paternal
education was associated with a moderately higher hazard
(HR 1.29, 95% CI 1.09-1.52). No statistically significant
associations were observed for computer, tablet, or overall
device exposure in this model.

When additionally adjusting for parental screen time
(model 2—fully adjusted), most associations remained small
in magnitude (Table 3). For video game exposure, boys
remained approximately twice as likely to be exposed earlier
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than girls (HR 2.02, 95% CI 1.45-2.80), while having older
siblings was associated with a 46% higher hazard of earlier
exposure (HR 1.46, 95% CI 1.08-1.99). Maternal screen time
was also associated with earlier video game exposure (HR
1.15, 95% CI 1.06-1.24), corresponding to a 14.7% higher
hazard of earlier exposure for each additional 60 minutes
per day of maternal screen time. Maternal screen time was
also statistically associated with earlier computer exposure
(HR 1.08, 95% CI 1.01-1.16), although the magnitude of the
association was modest. For tablet exposure, higher pater-
nal screen time was associated with earlier exposure (HR
1.10, 95% CI 1.06-1.15), corresponding to a 10.2% higher
hazard per additional 60 minutes per day. For smartphone
exposure, higher paternal education remained associated with
earlier exposure (HR 1.28, 95% CI 1.07-1.52), representing
a modest association. No statistically significant associations
were observed for television or for overall exposure to any
device. Results for computer and video game exposure should
be interpreted with caution because of the lower proportion
of children exposed, which may reduce the precision and
stability of the corresponding estimates.
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Table 3. Factors associated with age at first exposure to digital devices (Cox proportional hazards models)®.
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Variable HRP (95% CI) P value
Television
Sex (reference: female) 1.007 (0.869-1.167) 93
Mother education (reference: university) 1.004 (0.850-1.185) 97
Father education (reference: university) 1.154 (0.984-1.355) 08
Older siblings (reference: number) 1.114 (0.961-1.291) 15
Mother screen time 1.008 (0.969-1.048) 70
Father screen time 1.021 (0.988-1.055) 22
Video game
Sex (reference: female) 2.018 (1.454-2.801) <.001
Mother education (reference: university) 1.158 (0.824-1.629) 40
Father education (reference: university) 0.978 (0.704-1.359) .89
Older siblings (reference: number) 1.461 (1.075-1.985) 02
Mother screen time 1.147 (1.058-1.244) 001
Father screen time 1.019 (0.949-1.094) .60
Computer
Sex (reference: female) 1.009 (0.783-1.299) 95
Mother education (reference: university) 0.885 (0.659-1.187) 41
Father education (reference: university) 0.954 (0.725-1.254) 73
Older siblings (reference: number) 0.905 (0.700-1.169) 44
Mother screen time 1.082 (1.014-1.155) 02
Father screen time 0.982 (0.926-1.040) 53
Tablet
Sex (reference: female) 0.988 (0.815-1.198) 90
Mother education (reference: university) 1.110 (0.895-1.377) 34
Father education (reference: university) 1.159 (0.941-1.428) 17
Older siblings (reference: number) 1.079 (0.890-1.309) 44
Mother screen time 1.031 (0.978-1.086) 23
Father screen time 1.102 (1.056-1.149) <.001
Smartphone
Sex (reference: female) 0.943 (0.803-1.107) A7
Mother education (reference: university) 0.861 (0.716-1.035) A1
Father education (reference: university) 1.277 (1.071-1.523) 006
Older siblings (reference: number) 0.884 (0.752-1.038) 13
Mother screen time 1.016 (0.972-1.063) A48
Father screen time 1.034 (0.996-1.074) 08
Any device
Sex (reference: female) 1.044 (0.900-1.210) 57
Mother education (reference: university) 1.031 (0.873-1.218) 72
Father education (reference: university) 1.124 (0.958-1.319) 15
Older siblings (reference: number) 1.073 (0.926-1.245) .35
Mother screen time 1.008 (0.969-1.049) .69
Father screen time 1.023 (0.990-1.057) .18

4Covariates were included simultaneously in the model. Parental screen time was entered as a continuous variable expressed in 60-minute units;
therefore, HRs represent the association with each additional 60 min/d of parental screen time.

PHR: hazard ratios.

https://www jmir.org/2026/1/e100072

J Med Internet Res 2026 | vol. 28 1100072 | p. 7
(page number not for citation purposes)


https://www.jmir.org/2026/1/e100072

JOURNAL OF MEDICAL INTERNET RESEARCH

Discussion

Principal Findings

This cross-sectional study examined the age at first exposure
to multiple digital devices in preschool-aged children and
the association of sociodemographic, family, and behavioral
factors with the timing of first exposure. Three main findings
emerged. First, exposure to digital devices was nearly
universal, particularly for television, followed by smartphones
and tablets, with minimal sex differences. Second, expo-
sure occurred very early, with nearly two-thirds of children
exposed to at least one digital device by 12 months and more
than 90% by 2 years of age. Third, factors associated with
earlier exposure varied according to device type, suggesting
that early digital exposure is not a uniform developmental
event but rather comprises distinct device-specific patterns.

Nearly all children in the sample had been exposed to
digital media, with television being the most common form
of exposure. Similar patterns have been reported among
children aged 8 years and younger in the United States [8]
and among children aged 3 to 10 years in Portugal [35].
The increasing use of smartphones and tablets has also been
documented in children aged 15 to 36 months [6]. Impor-
tantly, evidence from even younger children indicates that
digital device use is already established during infancy and
the toddler period [12]. The increasing presence of digital
media during early childhood is particularly relevant because
screen-based activities may displace sleep, physical activity,
parent-child interaction, and other experiences important for
development [15-21,36]. The only significant sex difference
in exposure prevalence in the present study was observed
for video games, which were more common among boys,
consistent with previous findings [8].

The median age at first exposure to any device was 12
months, largely driven by television. More than half of 8§92
children (n=581, 65.1%) had been exposed by 12 months
and nearly all (829, 92.9%) by age 2. This pattern indicates
that digital exposure is commonly initiated well before the
preschool period and is broadly consistent with evidence
showing that screen exposure can begin during infancy [I,
3,12,37,38]. It also contrasts with recommendations that
emphasize minimizing or avoiding sedentary screen exposure
during the first years of life. The WHO recommends no
sedentary screen time for infants younger than 1 year and
for 1-year-old children and no more than 1 hour per day
for children aged 2 to 4 years, with less being preferable
[27]. A recent systematic review of recommendations further
demonstrated that guidance generally supports avoiding or
minimizing screen exposure in children younger than 2 years,
although recommendations vary in their wording and in the
extent to which they address content, context, and co-use
[28]. Thus, while the present study was not designed to
evaluate adherence to specific guidelines, the very early
age at first exposure observed in this sample highlights
how digital media are introduced during a period in which
recommendations generally encourage little or no screen
exposure.
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The particularly early introduction of television may partly
reflect the characteristics of the device and the household
environment. Television is commonly a shared household
device, often positioned in a central location where it can be
seen and heard by multiple family members. Consequently,
young children may encounter television content even when
they are not intentionally watching it. In contrast, smart-
phones, tablets, computers, and video game consoles are
generally more personal or require more intentional interac-
tion, potentially contributing to their later reported introduc-
tion. Previous research has similarly identified television
as an important source of early screen exposure [5,8,12].
However, an important distinction should be made when
interpreting the present findings: the questionnaire asked
parents about the age at which the child first “used” each
device but did not distinguish between intentional/direct
use and incidental or background exposure. Therefore, the
reported age of first television exposure may include both
active viewing and indirect exposure to television in the
household. This distinction may be particularly important
when interpreting the very early median age observed for
television and represents an important limitation of the
present study.

Later ages at first exposure were observed for computers
and video game consoles. This may reflect their more specific
functional use and, potentially, greater demands for inten-
tional interaction compared with television. Previous studies
suggest that engagement with video games typically begins
around the age of 3 years [39,40], while computer use may
increase as children approach school entry [41]. Neverthe-
less, these differences should not necessarily be interpreted
as evidence that some devices are inherently more or less
appropriate for young children. Rather, they may reflect
differences in accessibility, household ownership, intended
purpose, and the circumstances in which different devices are
used.

A key finding was that factors associated with earlier
exposure differed across devices. This pattern suggests
that early digital exposure may be better understood as a
collection of device-specific practices shaped by different
combinations of child, family, and environmental character-
istics, rather than as a single developmental event. The
accessibility and portability of devices, their role within
family routines, and whether they are commonly shared or
individually used may influence when children first encounter
them. In addition, early digital experiences may be shaped
by parental mediation, caregiver practices, sibling influence,
and the purposes for which devices are introduced, includ-
ing entertainment, education, communication, or calming
or occupying the child [42-47]. Because these contextual
dimensions were not directly assessed in the present study,
these mechanisms remain hypotheses rather than explanations
demonstrated by our data.

For video games, being male was strongly associated
with earlier exposure, whereas having older siblings showed
a moderate association. The association with sex is consis-
tent with previous findings [40] and may reflect differen-
ces in gaming preferences or opportunities for engagement
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with video games during childhood. The association with
older siblings may indicate that children are introduced to
gaming through shared family activities or through access
to devices already used by older children. Siblings may
therefore represent an important pathway through which
digital practices are introduced into the child’s environment,
particularly for devices that are less likely to be used by
very young children independently. However, because the
present study did not assess whether devices were shared with
siblings or how exposure occurred, this interpretation remains
speculative.

Parental screen time was associated with earlier exposure
to video games, computers, and tablets after adjustment, but
the magnitude of these associations differed substantially.
The associations for maternal screen time with video game
and computer exposure and paternal screen time with tablet
exposure were statistically significant when screen time was
expressed in 60-minute units, but the corresponding HRs
indicate relatively modest changes in the likelihood of earlier
exposure for each additional hour of parental screen time.
These findings should therefore not be interpreted as evidence
that parental screen time is a major determinant of children’s
early exposure. Instead, parental screen time may reflect a
broader family media environment in which children have
greater opportunities to observe, access, or participate in
digital activities.

Several mechanisms may plausibly contribute to this
association. Parents may act as role models, with children
becoming familiar with devices through observing their
parents’ digital behavior. Parental media use may also be
embedded in shared family routines, increasing children’s
opportunities to interact with particular devices. Conversely,
frequent parental device use may reduce opportunities for
direct parent-child interaction or encourage the use of digital
devices as a practical means of occupying or calming children
[43,47A8]. However, these mechanisms were not directly
assessed in this study. In particular, we did not measure
parental mediation, co-use, reasons for introducing a device,
or whether the child’s exposure occurred while a parent was
using the same device. Therefore, parental screen time should
be interpreted primarily as an indicator of the broader family
digital environment rather than as evidence of a direct causal
pathway.

The observed associations for maternal and paternal screen
time should also not be interpreted as evidence for distinct
maternal or paternal causal effects. Differences between
maternal and paternal associations [49] may reflect differen-
ces in caregiving roles, time spent with the child, occupa-
tional routines, device ownership, or shared variance between
parental behaviors. Residual confounding may also contrib-
ute. Future studies should therefore examine parental digital
behavior together with caregiving time, parental mediation,
co-use, and the circumstances under which children are
introduced to specific devices.

Smartphone exposure showed a different pattern,
remaining associated with paternal education after adjustment
for parental screen time. The magnitude of this association
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was modest, suggesting that paternal educational attainment
was associated with, but did not appear to be, a dominant
explanation for earlier smartphone exposure. This finding
should also be interpreted cautiously because educational
attainment is not a direct proxy for socioeconomic sta-
tus. Educational level may correlate with several interre-
lated characteristics, including occupational circumstances,
parental awareness and beliefs about digital media, access
to technology, digital practices, and broader family contexts
[50]. The direction of the association also contrasts with some
previous studies linking lower parental education to earlier
or greater media exposure [44.45,51], although findings
across studies are inconsistent [46]. Maternal education was
associated with earlier smartphone exposure in the minimally
adjusted models but not after adjustment for parental screen
time, suggesting that the initial association may partly overlap
with other family behavioral characteristics.

Overall, the findings indicate that statistical significance
should be considered alongside the magnitude and precision
of the observed associations. Some factors, particularly child
sex and older siblings for video game exposure, showed
comparatively larger associations, whereas parental screen
time generally showed smaller associations. This distinction
is important because statistically significant associations can
arise even when the absolute magnitude of the association
is limited, particularly in relatively large samples. Accord-
ingly, the present findings should be interpreted as identify-
ing correlates of earlier exposure rather than establishing
major determinants of causal effects. The absence of
consistent associations for television and for exposure to any
device further suggests that aggregate measures may conceal
meaningful device-specific patterns.

An additional consideration is that the present study
focused on when children were first exposed to devices,
rather than on how those devices were used. We did not
distinguish between active and passive use, educational and
entertainment content, coviewing with caregivers, or parental
mediation. These distinctions are increasingly recognized as
important when evaluating the implications of children’s
digital media exposure [27,28]. For example, the develop-
mental implications of a child watching television alone may
differ from those of a caregiver and child engaging together
with age-appropriate content, even if the nominal duration of
exposure is similar. Similarly, first exposure to a smartphone
may involve video communication, educational content,
entertainment, or simply observing a parent’s use of the
device. Consequently, the timing of first exposure should not
be interpreted as a direct indicator of the quality or develop-
mental impact of that exposure. Rather, it provides informa-
tion about when digital media become part of children’s
environments, which can subsequently be characterized in
greater detail in terms of content and context.

Strengths and Limitations

This study has several strengths. First, it examined the age
at first exposure across multiple digital devices, providing a
more nuanced characterization of early media exposure than
studies that focus solely on total screen time. Second, the
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use of survival analysis allowed children who had not yet
been exposed to a given device at the time of assessment
to be appropriately retained as censored observations. This
is particularly relevant when studying age at first exposure
because excluding unexposed children could systematically
bias estimates toward earlier ages. Third, multiple sociodemo-
graphic, family, and behavioral characteristics were consid-
ered simultaneously, allowing device-specific patterns to be
examined.

Several limitations should be acknowledged. First, the
cross-sectional design and retrospective assessment of age
at first exposure preclude causal inference and may intro-
duce recall bias. Although parents reported the age of
first exposure in years and/or months, recalling events that
occurred several years earlier may be difficult, particularly
for exposures during infancy. Recall error may therefore have
affected the precision of estimated ages at first exposure and
associations with family characteristics. Because television
exposure was particularly early, this issue may be espe-
cially relevant to the estimates for television and overall
device exposure. Future longitudinal studies beginning during
infancy, with prospective recording of first exposure, would
reduce reliance on retrospective recall. Second, the question-
naire did not distinguish between active and background
exposure. This limitation is particularly relevant for televi-
sion, which is frequently present in shared household spaces
and may be encountered incidentally even when a child is
not intentionally viewing it. Thus, the very early age reported
for first television exposure may partly reflect background
exposure rather than deliberate screen use. Similarly, the
study did not collect information on the content viewed,
whether exposure was educational or entertainment-oriented,
whether parents or siblings coviewed with the child, or the
extent of parental mediation. These contextual characteris-
tics may be important for understanding the meaning and
potential implications of first exposure.

Third, although respondents were asked who comple-
ted the questionnaire, the study did not specifically assess
whether children were regularly cared for by other caregiv-
ers, such as grandparents or nannies, or whether parental
separation or other family arrangements could have affected
the respondent’s knowledge of the child’s first exposure.
Most questionnaires were completed by mothers, fathers,
or both parents together, while only a very small propor-
tion were completed by other family members. Neverthe-
less, residual reporting error cannot be excluded when the
respondent was not continuously responsible for the child’s
care. Fourth, selection bias cannot be excluded. Participa-
tion occurred through educational institutions and required
parental participation, and participating families may differ
from nonparticipating families in characteristics related to

Rodrigues et al

digital media practices, such as educational attainment, access
to digital technologies, or interest in child health and research.
Such differences may limit the generalizability of the findings
to the wider population of preschool-aged children.

Fifth, the proportion of missing data was modest for
most variables; however, parental screen time had a higher
proportion of missing data, resulting in a reduced sample
size for the fully adjusted Cox regression models due to
the use of complete-case analysis. This reduction in sam-
ple size may have decreased statistical power and could
have introduced bias if missingness was related to both
parental screen behavior and children’s digital exposure.
Finally, the study examined the timing of first exposure rather
than subsequent patterns of use or developmental conse-
quences; therefore, the findings cannot establish whether
earlier exposure to a particular device leads to poorer
developmental, behavioral, or health outcomes, nor can they
determine whether the observed associations reflect causal
family processes or broader characteristics of the household
environment. Longitudinal studies incorporating prospective
measures of exposure, device-specific content and context,
co-use, parental mediation, and developmental outcomes are
needed to clarify these pathways.

Conclusions

Exposure to digital devices occurred at very early ages, and it
was nearly universal by the preschool years. Importantly, the
timing of first exposure differed substantially across devices,
with television being introduced particularly early, while
smartphones, tablets, computers, and video game consoles
followed different trajectories. The factors associated with
earlier exposure also varied by device, indicating that early
digital exposure should not be considered a single, uniform
developmental event.

These findings provide a more differentiated perspective
on early digital media exposure by showing that the timing
of children’s first encounter with a device may depend on
the type of technology and the family environment in which
it is introduced. At the same time, the observed associations
should not be interpreted as causal determinants, particularly
where effect sizes were small. From a family and public
health perspective, these findings support approaches that
consider the broader home digital environment—including
parental and sibling practices, opportunities for co-use and
mediation, and the circumstances in which different devices
are introduced—rather than focusing exclusively on total
screen time or on individual devices. Future longitudinal
research should build on this approach by examining how
the timing of first exposure interacts with content, context,
coviewing, and subsequent patterns of use to influence
children’s development and well-being.

Acknowledgments

We would like to cordially thank all children and parents who participated in this study. We also extend special thanks to the

schools that approved data collection at their facilities.

https://www jmir.org/2026/1/e100072

J Med Internet Res 2026 | vol. 28 1100072 | p. 10
(page number not for citation purposes)


https://www.jmir.org/2026/1/e100072

JOURNAL OF MEDICAL INTERNET RESEARCH Rodrigues et al

Funding

The ScreenHealth Project was funded by Portugal's Fundagdo para a Ciéncia e a Tecnologia (FCT) under the project “Screen
Media Use Trajectories, Inequalities, and Long-Term Effects on Children’s Obesity and Mental Health” (2022.07652.PTDC).
DR, the project’s principal investigator, is supported by Portugal's National Funds through FCT under the "Stimulus of
Scientific Employment-Individual Support" program under contract 2020.03966.CEECIND. JAT is funded by the Biomedical
Research Networking Center for Physiopathology of Obesity and Nutrition (CIBEROBN; CB12/03/30038) of the Instituto de
Salud Carlos III (ISCIII), cofunded by the European Regional Development Fund. Institut d'Investigacié de les Illes Balers
(IDISBA) grants are also acknowledged. The funders had no involvement in the study design, data collection, analysis,
interpretation, or the writing of the manuscript.

Data Availability

There are restrictions on the availability of data for this trial due to the signed consent agreements around data sharing, which
only allow access by external researchers only for studies that align with the project's purposes. Requestors wishing to access
the trial data used in this study should direct requests to drdc@uc.pt.

Authors’ Contributions

DR conceptualized and designed the study, developed the methodology and data collection instruments, coordinated and
supervised data collection, led project administration, carried out the initial analyses, drafted the initial manuscript, and
critically reviewed it. DR also provided scientific leadership throughout the development of the study and manuscript. AMM-R
designed the data collection instruments and supervised data collection. NM and RG designed the data collection instruments.
GC collected and prepared the data for analysis. JAT drafted the initial manuscript and critically reviewed it. DR and NM
share senior authorship. All authors revised and approved the final manuscript as submitted and agree to be accountable for all
aspects of the work.

Conflicts of Interest
None declared.

Multimedia Appendix 1

Questionnaire items used to assess age at first digital-device exposure and parental screen time.
[DOCX File (Microsoft Word File), 22 KB-Multimedia Appendix 1]

References

1.  McArthur BA, Volkova V, Tomopoulos S, Madigan S. Global prevalence of meeting screen time guidelines among
children 5 years and younger: a systematic review and meta-analysis. JAMA Pediatr. Apr 1, 2022;176(4):373-383. [doi:
10.1001/jamapediatrics.2021.6386] [Medline: 35157028]

2. Radesky JS, Peacock-Chambers E, Zuckerman B, Silverstein M. Use of mobile technology to calm upset children.
JAMA Pediatr. Apr 1, 2016;170(4):397. [doi: 10.1001/jamapediatrics.2015.4260] [Medline: 26928293 ]

3. Chaudron S. Young children (0-8) and digital technology: a qualitative exploratory study across seven countries.
Publications Office of the European Union; 2015. URL: https://publications.jrc.ec.europa.cu/repository/handle/
JRC93239? [Accessed 2026-10-08]

4. McClure ER, Chentsova-Dutton YE, Barr RF, Holochwost SJ, Parrott WG. “FaceTime doesn’t count”: video chat as an
exception to media restrictions for infants and toddlers. Int J Child Comput Interact. Dec 2015;6:1-6. [doi: 10.1016/].
ijcci.2016.02.002]

5.  Andersen K. Media and technology in the lives of infants and toddlers research on television viewing electronic media
and language development toddlers and touch screens cultural influences on media use reflection of a ZERO TO THREE
national training institute neophyte. ZERO TO THREE; 2013. URL.: https://www .zerotothree.org/wp-content/uploads/
2022/06/Media-And-Technology-In-Lives-Of-Infants-And-Toddlers-13-Mar-Digital-Journal-Issue.pdf?utm source
[Accessed 2026-09-08]

6.  Radesky JS, Christakis DA. Increased screen time: implications for early childhood development and behavior. Pediatr
Clin North Am. Oct 2016;63(5):827-839. [doi: 10.1016/j.pc1.2016.06.006] [Medline: 27565361]

7. Trott M, Driscoll R, Irlado E, Pardhan S. Changes and correlates of screen time in adults and children during the
COVID-19 pandemic: a systematic review and meta-analysis. EClinicalMedicine. Jun 2022;48:101452. [doi: 10.1016/].
eclinm.2022.101452] [Medline: 35615691]

8. Mann S, Calvin A, Lenhart A, Robb MB. The Common Sense Census: Media Use by Kids Zero to Eight, 2025.
Common Sense Media; 2025. URL: https://www.commonsensemedia.org/sites/default/files/research/report/2025-
common-sense-census-web-2.pdf [Accessed 2026-10-08]

https://www.jmir.org/2026/1/e100072 J Med Internet Res 2026 | vol. 28 1100072 | p. 11
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v28i1e100072_app1.docx
https://jmir.org/api/download?alt_name=jmir_v28i1e100072_app1.docx
https://doi.org/10.1001/jamapediatrics.2021.6386
http://www.ncbi.nlm.nih.gov/pubmed/35157028
https://doi.org/10.1001/jamapediatrics.2015.4260
http://www.ncbi.nlm.nih.gov/pubmed/26928293
https://publications.jrc.ec.europa.eu/repository/handle/JRC93239?
https://publications.jrc.ec.europa.eu/repository/handle/JRC93239?
https://doi.org/10.1016/j.ijcci.2016.02.002
https://doi.org/10.1016/j.ijcci.2016.02.002
https://www.zerotothree.org/wp-content/uploads/2022/06/Media-And-Technology-In-Lives-Of-Infants-And-Toddlers-13-Mar-Digital-Journal-Issue.pdf?utm_source
https://www.zerotothree.org/wp-content/uploads/2022/06/Media-And-Technology-In-Lives-Of-Infants-And-Toddlers-13-Mar-Digital-Journal-Issue.pdf?utm_source
https://doi.org/10.1016/j.pcl.2016.06.006
http://www.ncbi.nlm.nih.gov/pubmed/27565361
https://doi.org/10.1016/j.eclinm.2022.101452
https://doi.org/10.1016/j.eclinm.2022.101452
http://www.ncbi.nlm.nih.gov/pubmed/35615691
https://www.commonsensemedia.org/sites/default/files/research/report/2025-common-sense-census-web-2.pdf
https://www.commonsensemedia.org/sites/default/files/research/report/2025-common-sense-census-web-2.pdf
https://www.jmir.org/2026/1/e100072

JOURNAL OF MEDICAL INTERNET RESEARCH Rodrigues et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Kontostoli E, Jones AP, Pearson N, Foley L, Biddle STH, Atkin AJ. Age-related change in sedentary behavior during
childhood and adolescence: a systematic review and meta-analysis. Obes Rev. Sep 2021;22(9):e13263. [doi: 10.1111/
obr.13263] [Medline: 34080284]

Rodrigues D, Gama A, Machado-Rodrigues AM, et al. Screen media use by Portuguese children in 2009 and 2016: a
repeated cross-sectional study. Ann Hum Biol. Feb 2021;48(1):1-7. [doi: 10.1080/03014460.2021.1876921] [Medline:
33455468]

Martins J, Tapia-Serrano MA, Nogueira T, Sanchéz-Miguel PA. Compliance with the 24-h movement guidelines for
Portuguese children: differences between boys and girls. Sci Rep. May 24, 2024;14(1):11926. [doi: 10.1038/s41598-023-
49227-6] [Medline: 38789500]

Operto FF, Pastorino GMG, Marciano J, et al. Digital devices use and language skills in children between 8 and 36
month. Brain Sci. Sep 21, 2020;10(9):656. [doi: 10.3390/brainscil0090656] [Medline: 32967331]

Operto FF, Viggiano A, Perfetto A, et al. Digital devices use and fine motor skills in children between 3-6 years.
Children (Basel). May 28, 2023;10(6):960. [doi: 10.3390/children10060960] [Medline: 37371192]

Richter LM, Daelmans B, Lombardi J, Paper 3 Working Group and the Lancet Early Childhood Development Series
Steering Committee, et al. Investing in the foundation of sustainable development: pathways to scale up for early
childhood development. Lancet. Jan 7,2017;389(10064):103-118. [doi: 10.1016/S0140-6736(16)31698-1] [Medline:
27717610]

Santos RMS, Mendes CG, Marques Miranda D, Romano-Silva MA. The association between screen time and attention
in children: a systematic review. Dev Neuropsychol. Jul 2022;47(4):175-192. [doi: 10.1080/87565641.2022.2064863]
[Medline: 35430923]

Kostyrka-Allchorne K, Cooper NR, Simpson A. The relationship between television exposure and children’s cognition
and behaviour: a systematic review. Dev Rev. Jun 2017;44:19-58. [doi: 10.1016/j.dr.2016.12.002]

Vohr BR, McGowan EC, Bann C, et al. Associations of high screen-time use with school-age cognitive, executive
function, and behavior outcomes in extremely preterm children. JAMA Pediatr. Oct 1,2021;175(10):1025-1034. [doi:
10.1001/jamapediatrics.2021.2041] [Medline: 34251406]

Merin L, Toledano-Gonzélez A, Fernandez-Aguilar L, Nieto M, Del Olmo N, Latorre JM. Evaluation of the association
between excessive screen use, sleep patterns and behavioral and cognitive aspects in preschool population. A systematic
review. Eur Child Adolesc Psychiatry. Dec 2024;33(12):4097-4114. [doi: 10.1007/s00787-024-02430-w] [Medline:
38565731]

Mundy LK, Canterford L, Hoq M, et al. Electronic media use and academic performance in late childhood: a
longitudinal study. PLoS One. 2020;15(9):¢0237908. [doi: 10.1371/journal.pone.0237908] [Medline: 32877427]
Stiglic N, Viner RM. Effects of screentime on the health and well-being of children and adolescents: a systematic review
of reviews. BMJ Open. Jan 3, 2019;9(1):e023191. [doi: 10.1136/bmjopen-2018-023191] [Medline: 30606703]

Xiang H, Lin L, Chen W, et al. Associations of excessive screen time and early screen exposure with health-related
quality of life and behavioral problems among children attending preschools. BMC Public Health. Dec 27,
2022;22(1):2440. [doi: 10.1186/s12889-022-14910-2] [Medline: 36575397]

Slater SO, Arundell L, Grgntved A, Salmon J. Age of first digital device use and screen media use at age 15: a cross-
sectional analysis of 384,591 participants from 55 countries. Public Health Pract (Oxf). 2025;9:100596. [doi: 10.1016/].
puhip.2025.100596] [Medline: 40083424]

Kearney MS, Levine PB. Early childhood education by television: lessons from Sesame Street. Am Econ J Appl Econ.
2019;11(1):318-350. [doi: 10.1257/app.20170300]

Richards MN, Calvert SL. Media characters, parasocial relationships, and the social aspects of children’s learning across
media platforms. In: Barr R, Linebarger D, editors. Media Exposure during Infancy and Early Childhood: The Effects of
Content and Context on Learning and Development. Springer; 2017:141-163. [doi: 10.1007/978-3-319-45102-2 9]
Hassinger-Das B, Brennan S, Dore RA, Golinkoff RM, Hirsh-Pasek K. Children and Screens. Annu Rev Dev Psychol.
Dec 2020;2:69-92. [doi: 10.1146/annurev-devpsych-060320-095612]

Xiao Y, Emmers D, Li S, Zhang H, Rule A, Rozelle S. Screen exposure and early childhood development in resource-
limited regions: findings from a population-based survey study. J] Med Internet Res. May 15, 2025;27:e68009. [doi: 10.
2196/68009] [Medline: 40373304]

Guidelines on physical activity, sedentary behaviour and sleep for children under 5 years of age. World Health
Organization; 2019. URL: https://iris.who.int/server/api/core/bitstreams/60alcbaa-2bef-4251-9557-e52ce22112b3/
content [Accessed 2026-10-12]

Nuvoli V, Camanni M, Mariani I, Ponte S, Black M, Lazzerini M. Digital screen exposure in infants, children and
adolescents: a systematic review of existing recommendations. Public Health Pract (Oxf). 2025;10:100653. [doi: 10.
1016/j.puhip.2025.100653] [Medline: 41127851]

https://www.jmir.org/2026/1/¢100072 J Med Internet Res 2026 | vol. 28 1100072 | p. 12

(page number not for citation purposes)


https://doi.org/10.1111/obr.13263
https://doi.org/10.1111/obr.13263
http://www.ncbi.nlm.nih.gov/pubmed/34080284
https://doi.org/10.1080/03014460.2021.1876921
http://www.ncbi.nlm.nih.gov/pubmed/33455468
https://doi.org/10.1038/s41598-023-49227-6
https://doi.org/10.1038/s41598-023-49227-6
http://www.ncbi.nlm.nih.gov/pubmed/38789500
https://doi.org/10.3390/brainsci10090656
http://www.ncbi.nlm.nih.gov/pubmed/32967331
https://doi.org/10.3390/children10060960
http://www.ncbi.nlm.nih.gov/pubmed/37371192
https://doi.org/10.1016/S0140-6736(16)31698-1
http://www.ncbi.nlm.nih.gov/pubmed/27717610
https://doi.org/10.1080/87565641.2022.2064863
http://www.ncbi.nlm.nih.gov/pubmed/35430923
https://doi.org/10.1016/j.dr.2016.12.002
https://doi.org/10.1001/jamapediatrics.2021.2041
http://www.ncbi.nlm.nih.gov/pubmed/34251406
https://doi.org/10.1007/s00787-024-02430-w
http://www.ncbi.nlm.nih.gov/pubmed/38565731
https://doi.org/10.1371/journal.pone.0237908
http://www.ncbi.nlm.nih.gov/pubmed/32877427
https://doi.org/10.1136/bmjopen-2018-023191
http://www.ncbi.nlm.nih.gov/pubmed/30606703
https://doi.org/10.1186/s12889-022-14910-2
http://www.ncbi.nlm.nih.gov/pubmed/36575397
https://doi.org/10.1016/j.puhip.2025.100596
https://doi.org/10.1016/j.puhip.2025.100596
http://www.ncbi.nlm.nih.gov/pubmed/40083424
https://doi.org/10.1257/app.20170300
https://doi.org/10.1007/978-3-319-45102-2_9
https://doi.org/10.1146/annurev-devpsych-060320-095612
https://doi.org/10.2196/68009
https://doi.org/10.2196/68009
http://www.ncbi.nlm.nih.gov/pubmed/40373304
https://iris.who.int/server/api/core/bitstreams/60a1cbaa-2bef-4251-9557-e52ce22112b3/content
https://iris.who.int/server/api/core/bitstreams/60a1cbaa-2bef-4251-9557-e52ce22112b3/content
https://doi.org/10.1016/j.puhip.2025.100653
https://doi.org/10.1016/j.puhip.2025.100653
http://www.ncbi.nlm.nih.gov/pubmed/41127851
https://www.jmir.org/2026/1/e100072

JOURNAL OF MEDICAL INTERNET RESEARCH Rodrigues et al

29. Onorati L, Papantoniou G, Koletzko B, et al. Screen time exposure and children’s and adolescents’ health. A position
paper from the European Academy of Paediatrics (EAP) and European Confederation of Primary Care Paediatricians
(ECPCP). Acta Paediatr. Jul 22, 2026. [doi: 10.1111/apa.70695] [Medline: 42483837]

30. Domingues-Montanari S. Clinical and psychological effects of excessive screen time on children. J Paediatr Child
Health. Apr 2017;53(4):333-338. [doi: 10.1111/jpc.13462] [Medline: 28168778]

31. Kirkorian HL, Wartella EA, Anderson DR. Media and young children’s learning. Future Child. 2008;18(1):39-61. [doi:
10.1353/foc.0.0002] [Medline: 21338005]

32. Radesky JS, Schumacher J, Zuckerman B. Mobile and interactive media use by young children: the good, the bad, and
the unknown. Pediatrics. Jan 2015;135(1):1-3. [doi: 10.1542/peds.2014-2251] [Medline: 25548323]

33.  Veldman SLC, Altenburg TM, Chinapaw MJM, Gubbels JS. Correlates of screen time in the early years (0-5 years): a
systematic review. Prev Med Rep. 2023;33:102214. [doi: 10.1016/j.pmedr.2023.102214] [Medline: 37223568]

34. ScreenHealth. URL: https://screenhealth.uc.pt [Accessed 2026-10-08]

35. Rodrigues D, Gama A, Machado-Rodrigues AM, et al. Social inequalities in traditional and emerging screen devices
among Portuguese children: a cross-sectional study. BMC Public Health. Jun 10, 2020;20(1):902. [doi: 10.1186/s12889-
020-09026-4] [Medline: 32522168]

36. Wu X, Tao S, Rutayisire E, Chen Y, Huang K, Tao F. The relationship between screen time, nighttime sleep duration,
and behavioural problems in preschool children in China. Eur Child Adolesc Psychiatry. May 2017;26(5):541-548. [doi:
10.1007/s00787-016-0912-8] [Medline: 27822641]

37. Kabali HK, Irigoyen MM, Nunez-Davis R, et al. Exposure and use of mobile media devices by young children.
Pediatrics. Dec 2015;136(6):1044-1050. [doi: 10.1542/peds.2015-2151] [Medline: 26527548]

38. Srisinghasongkram P, Trairatvorakul P, Maes M, Chonchaiya W. Early screen media multitasking associated with
executive function problems in preschool-age children. Pediatr Res. Jan 2026;99(1):183-193. [doi: 10.1038/s41390-025-
04053-6] [Medline: 40210956]

39. Rechichi C, De Moja G, Aragona P.Video game vision syndrome:a new clinical picture in children? J Pediatr
Ophthalmol Strabismus. Nov 1, 2017;54(6):346-355. [doi: 10.3928/01913913-20170510-01] [Medline: 28850642]

40. Tezol O, Yildiz D, Yalgin SS. The psychosocial well-being of young video-gamer children: a comparison study. Turk
Arch Pediatr. Jul 2022;57(4):459-466. [doi: 10.5152/TurkArchPediatr.2022.21359] [Medline: 35822480]

41. Parenting children in the age of screens. Pew Research Center. 2020. URL: https://www .pewresearch.org/internet/2020/
07/28/childrens-engagement-with-digital-devices-screen-time/ [ Accessed 2026-04-14]

42. Mallawaarachchi SR, Anglim J, Horwood S. Types and contexts of child mobile screen use and associations with early
childhood behavior. Early Child Res Q. 2025;70:274-286. [doi: 10.1016/j.ecresq.2024.10.010]

43. Lauricella AR, Wartella E, Rideout VJ. Young children’s screen time: the complex role of parent and child factors. J
Appl Dev Psychol. Jan 2015;36:11-17. [doi: 10.1016/j.appdev.2014.12.001]

44. Cingel DP, Krcmar M. Predicting media use in very young children: the role of demographics and parent attitudes.
Commun Stud. Sep 2013;64(4):374-394. [doi: 10.1080/10510974.2013.770408]

45. Wiltshire CA, Troller-Renfree SV, Giebler MA, Noble KG. Associations among average parental educational
attainment, maternal stress, and infant screen exposure at 6 months of age. Infant Behav Dev. Nov 2021;65:101644. [doi:
10.1016/j.infbeh.2021.101644] [Medline: 34509711]

46. Duch H, Fisher EM, Ensari I, Harrington A. Screen time use in children under 3 years old: a systematic review of
correlates. Int J Behav Nutr Phys Act. Aug 23,2013;10:102. [doi: 10.1186/1479-5868-10-102] [Medline: 23967799]

47. Chindamo S, Buja A, DeBattisti E, et al. Sleep and new media usage in toddlers. Eur J Pediatr. Apr
2019;178(4):483-490. [doi: 10.1007/s00431-019-03318-7] [Medline: 30652219]

48. Shah SA, Phadke VD. Mobile phone use by young children and parent’s views on children’s mobile phone usage. J
Family Med Prim Care. Dec 2023;12(12):3351-3355. [doi: 10.4103/jfmpc.jfmpc 703 23] [Medline: 38361882]

49. Ishii K, Shibata A, Koohsari MJ, Oka K. The relationships between parents’ and children’s screen times on body mass
index: a cross-sectional path analysis. BMC Public Health. Nov 28, 2022;22(1):2190. [doi: 10.1186/s12889-022-14664-
x] [Medline: 36437475]

50. ShilJ,LiL,LiH, Wu D. Digital divide begins at home: socioeconomic disparities in digital parenting practices in rural
China. Acta Psychol (Amst). May 2026;265:106693. [doi: 10.1016/j.actpsy.2026.106693] [Medline: 41880953]

51. Levine LE, Waite BM, Bowman LL, Kachinsky K. Mobile media use by infants and toddlers. Comput Human Behav.
May 2019;94:92-99. [doi: 10.1016/j.chb.2018.12.045]

https://www.jmir.org/2026/1/e100072 J Med Internet Res 2026 | vol. 28 1100072 | p. 13
(page number not for citation purposes)


https://doi.org/10.1111/apa.70695
http://www.ncbi.nlm.nih.gov/pubmed/42483837
https://doi.org/10.1111/jpc.13462
http://www.ncbi.nlm.nih.gov/pubmed/28168778
https://doi.org/10.1353/foc.0.0002
http://www.ncbi.nlm.nih.gov/pubmed/21338005
https://doi.org/10.1542/peds.2014-2251
http://www.ncbi.nlm.nih.gov/pubmed/25548323
https://doi.org/10.1016/j.pmedr.2023.102214
http://www.ncbi.nlm.nih.gov/pubmed/37223568
https://screenhealth.uc.pt
https://doi.org/10.1186/s12889-020-09026-4
https://doi.org/10.1186/s12889-020-09026-4
http://www.ncbi.nlm.nih.gov/pubmed/32522168
https://doi.org/10.1007/s00787-016-0912-8
http://www.ncbi.nlm.nih.gov/pubmed/27822641
https://doi.org/10.1542/peds.2015-2151
http://www.ncbi.nlm.nih.gov/pubmed/26527548
https://doi.org/10.1038/s41390-025-04053-6
https://doi.org/10.1038/s41390-025-04053-6
http://www.ncbi.nlm.nih.gov/pubmed/40210956
https://doi.org/10.3928/01913913-20170510-01
http://www.ncbi.nlm.nih.gov/pubmed/28850642
https://doi.org/10.5152/TurkArchPediatr.2022.21359
http://www.ncbi.nlm.nih.gov/pubmed/35822480
https://www.pewresearch.org/internet/2020/07/28/childrens-engagement-with-digital-devices-screen-time/
https://www.pewresearch.org/internet/2020/07/28/childrens-engagement-with-digital-devices-screen-time/
https://doi.org/10.1016/j.ecresq.2024.10.010
https://doi.org/10.1016/j.appdev.2014.12.001
https://doi.org/10.1080/10510974.2013.770408
https://doi.org/10.1016/j.infbeh.2021.101644
http://www.ncbi.nlm.nih.gov/pubmed/34509711
https://doi.org/10.1186/1479-5868-10-102
http://www.ncbi.nlm.nih.gov/pubmed/23967799
https://doi.org/10.1007/s00431-019-03318-7
http://www.ncbi.nlm.nih.gov/pubmed/30652219
https://doi.org/10.4103/jfmpc.jfmpc_703_23
http://www.ncbi.nlm.nih.gov/pubmed/38361882
https://doi.org/10.1186/s12889-022-14664-x
https://doi.org/10.1186/s12889-022-14664-x
http://www.ncbi.nlm.nih.gov/pubmed/36437475
https://doi.org/10.1016/j.actpsy.2026.106693
http://www.ncbi.nlm.nih.gov/pubmed/41880953
https://doi.org/10.1016/j.chb.2018.12.045
https://www.jmir.org/2026/1/e100072

JOURNAL OF MEDICAL INTERNET RESEARCH Rodrigues et al

Abbreviations
HR: hazard ratio
WHO: World Health Organization

Edited by Matthew Balcarras; peer-reviewed by Grazia Maria Giovanna Pastorino, Mohamed Hussein Mohamed Moustafa
Hussein; submitted 02.May.2026; final revised version received 11.Aug.2026; accepted 18.Sep.2026; published 28.0ct.2026

Please cite as:

Rodrigues D, Costa G, Gongalves R, Machado-Rodrigues AM, Tur JA, Mdnnikko N

Determinants of Age at First Exposure to Digital Devices Among Children Aged 2 to 6 Years: Survival Analysis
J Med Internet Res 2026,28:¢100072

URL: https://www jmir.org/2026/1/e100072

doi: 10.2196/100072

© Daniela Rodrigues, Gabriela Costa, Rita Gongalves, Aristides M Machado-Rodrigues, Josep A Tur, Niko Minnikko.
Originally published in the Journal of Medical Internet Research (https://www.jmir.org), 28.0ct.2026. This is an open-
access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licen-
ses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first
published in the Journal of Medical Internet Research (ISSN 1438-8871), is properly cited. The complete bibliographic
information, a link to the original publication on https://www.jmir.org/, as well as this copyright and license information must
be included.

https://www.jmir.org/2026/1/e100072 J Med Internet Res 2026 | vol. 28 1100072 | p. 14
(page number not for citation purposes)


https://www.jmir.org/2026/1/e100072
https://doi.org/10.2196/100072
https://www.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.jmir.org/
https://www.jmir.org/2026/1/e100072

	Determinants of Age at First Exposure to Digital Devices Among Children Aged 2 to 6 Years: Survival Analysis
	Introduction
	Methods
	Study Design and Sampling
	Ethical Considerations
	Variables and Covariates
	Statistical Analysis

	Results
	Discussion
	Principal Findings
	Strengths and Limitations
	Conclusions



