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ABSTRACT
Background: Screen use has become nearly universal, especially in children. Therefore, it is important not only to comprehend 
its effects on health but also to understand its patterns of use. We aim to describe screen use patterns among children assessed at 
2, 4, and 6–7 years, based on device, period of the day, and child/family characteristics.
Methods: Longitudinal study, with participants of the 2015 Pelotas (Brazil) Birth Cohort, a population- based study including all 
living newborns in the city of Pelotas between 1 January and 31 December 2015. Child/family characteristics used in the study 
were sex, skin color, family income, and maternal education. Screen time at 2 years was evaluated by TV time. At age 4, TV time 
and other screens (computer and videogames) was assesed. At 6–7 years, screen use was collected for each device (TV, smart-
phone, tablet/iPad, computer, and videogames).
Results: At 2, 4, and 6–7 years, 1420, 3963, and 3857 had valid screen time data, respectively. Mean total screen time ranged 
from ~ 2.5 h per day at age 2 to ~ 5.5 h per day at age 6–7. At 2 years, no difference in screen time was found according to child/
family characteristics. In general, boys presented higher screen time values at 4 and 6–7 years. No differences for ethnicity were 
observed. For family income and maternal education, the extreme groups presented higher use. Higher values of screen time 
were also observed during the evening and for children who did not attend school nor had home activities during the Covid- 19 
pandemic.
Conclusions: The results suggest that children are exceeding current screen time guidelines, with different patterns of use 
according to child/family characteristics. The high use of screens and more concentrated use during the evenings raise concern 
considering its possible negative effects on health.
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1   |   Introduction

In the context of the modern world, personal screen use has 
evolved from being restricted to televisions to an almost ubiq-
uitous use of pocket- sized, mobile and portable devices across 
most countries. As a result of their portability, computers, tab-
lets/iPads and especially smartphones have been incorporated 
into the routine of people from different social backgrounds 
and age groups, including children (Keeley and Little  2017). 
However, the escalation in early- life screen use, spanning 
from birth to age 6 years, has given rise to significant concern 
(Dumuid 2020), primarily due to the rapid pace of brain devel-
opment during this crucial period, the heightened susceptibil-
ity of the developing brain to early environmental influences 
(Grantham- McGregor et al. 2007) and the growing abundance 
of media products designed for young children (Radesky and 
Christakis 2016).

The current World Health Organization (WHO) guidelines 
for screen time during early childhood suggest that children 
younger than 2 years should spend 0 min per day in seden-
tary screen time activities. For children of 2 to 5 years, the 
guidelines suggest no more than 1 h per day of sedentary 
screen time (World Health Organization 2019). As indicated 
by a recent meta- analysis, only one in every four children 
younger than 2 years and one of every three children aged 
2 to 5 years are meeting the WHO guidelines (World Health 
Organization  2019; McArthur et  al.  2022). Another review 
showed that older children, 6 to 14 years, spent a mean of 
2.77 h per day on screens, with nearly half meeting the guide-
lines (Qi, Yan, and Yin  2023). In addition, repeated popu-
lation studies showed that there was an increase in around 
1 h of screen time among children under five over the course 
of a decade (de Andrade Leão et  al.  2023). This wide usage 
among young children has caused concern, especially consid-
ering possible effects of screen time on some health outcomes 
(Sanders et al. 2019; Stiglic and Viner 2019).

The coronavirus disease (COVID- 19) pandemic had a pro-
found impact on various aspects of society, including the way 
children use screens and consume media. As a result of school 
closures and social distancing measures, there has been a sig-
nificant increase in the use of technology by children for en-
tertainment and education (Neville et al. 2022). According to 
a meta- analysis that examined the duration of screen time in 
children, daily screen time significantly increased from 1.4 h 
before the pandemic to 2.7 h during the pandemic (Madigan 

et al. 2022). However, most of these studies of children's screen 
time were conducted in high- income countries (Madigan 
et al. 2022).

In Brazil, the current screen time guidelines for children 
younger than 5- years (da Silva et al. 2021) are almost the same 
as the WHO guidelines (World Health Organization  2019). 
Despite having its own guidelines, some studies have been 
showing higher screen time averages in young children, with 
around 1/3 meeting the current recommendations (de Andrade 
Leão et al. 2023; Rocha et al. 2021; Reis et al. 2024). Considering 
this, data from the 2015 Pelotas Cohort Study will provide an ex-
cellent opportunity to evaluate screen time over the early years, 
with the possibility to identify different patterns of use across 
childhood, in a population that was born in the digital media era 
in the Brazilian context.

To fully comprehend the effects of screen time on children's 
health, first, we need to understand how children spend their 
time on screens. There is a lack of detailed descriptive studies 
specifically aimed to understand screen time in children. Also, 
there is a need for studies describing the use by socioeconomic 
and demographic characteristics, types of screens, period of the 
day, in low-  and middle- income countries. Additionally, the use 
of longitudinal studies provides important insights on screen 
use over time during childhood. These descriptive studies con-
tribute to create target guidelines and inform parents, educators, 
and public health professionals to better translate the theory 
into practice (Straker et al. 2018).

Thus, the objective of the present paper is to describe the 
screen use patterns among children assessed at ages 2, 4, and 
6–7 years, based on device, period of the day, and child/family 
characteristics.

2   |   Methods

2.1   |   Study Population

Longitudinal data on children in the 2015 Pelotas Birth Cohort 
Study was used. In this study, all children born in Pelotas 
(a medium size city in Southern Brazil) between 1 January and 
31 December 2015 and whose mothers resided in the urban area 
of the city, or Jardim America and Colonia Z3, were eligible to 
be enrolled in the cohort. During the perinatal study, at the time 
of delivery, 98.7% of the mothers were interviewed and provided 
information regarding prenatal care, socioeconomic, demo-
graphic, among others. Participants were invited for further fol-
low- up assessments at ages 3 months and 1, 2, 4 and 6–7 years 
(Hallal et al. 2018).

Specifically in this paper, we used data from birth, 2- , 4-  and 
6-  to 7- year follow- ups (Figure  S1). In all those assessments, 
except from birth, children were evaluated in the university 
research clinic, with follow- up rates higher than 90% (Murray 
et al. 2024). In addition to the cohort main objectives, to inves-
tigate early- life exposures related to health, physical activity, 
and health inequalities, those follow- ups also wanted to inves-
tigate life- course health determinants over childhood, examine 
trends to compare with previous cohorts in the city, investigate 

Summary

• There was an increase in screen time from 2 to 
6–7 years.

• The proportion of time spent on TV has decreased due 
to the increase in the use of other devices.

• Child screen time can be different considering socio-
economic and demographic characteristics.

• Screen use was higher during the evening, which 
can have specific impacts on health and learning 
outcomes.
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psychosocial development and violence and understand the im-
pacts of Covid- 19 (Murray et al. 2024).

The mothers or responsible of the participants signed the 
informed consent form before the beginning of any inter-
view and data collection. Additional information on the 
logistics of the 2015 Pelotas (Brazil) Birth Cohort Study has 
been published elsewhere (Murray et  al.  2024). All proce-
dures were approved by the Federal University of Pelotas 
Research Ethics Committees under (0–4 years: School of 
Physical Education #26746414.5.0000.5313; 4 years and 
COVID- 19 pandemic follow- ups: Faculty of Medicine 
#03837318.6.0000.5317 and #31179020.7.0000.5313; 6-  to 7- 
year follow- up: 51789921.1.0000.5317).

2.2   |   Screen Time

At ages 2 and 4 years, the mother or caregiver reported the 
amount of time (hours + minutes) their child spent watching 
TV during the morning, afternoon, and evenings on a regular 
day. At age 4, similar questions regarding other screens (com-
puter and videogames) were also applied. At 6–7 years, the col-
lection instrument was more detailed, checking the screen time 
for each device (TV, smartphone, tablet/iPad, computer, and 
videogames) during the morning, afternoon, and evenings on a 
regular day. The details of each question used to assess screen 
time are included in Table S2.

2.3   |   Covariates

The following covariates were measured at child's birth: sex 
(female or male), maternal education in years (0–4, 5–8, 9–11, 
and 12 + years of schooling), and family income in minimum 
monthly wages (≤ 1, 1.1–3.0, 3.1–6.0, 6.1–10.0 and > 10.0). At 
the baseline, minimum monthly wage in Brazil was 788 reais 
(Brazilian currency)—or approximately $236.6 US dollars. At 
4 years, skin colour of the child was registered by interviewer 
observation (black, white, and brown). It was also evaluated the 
child school status during the COVID- 19 pandemic (Do not at-
tend school neither have home activities, attend school in per-
son, attend school at home—online, and attend school in person 
and at home—hybrid).

2.4   |   Statistical Analyses

The analytical sample of the study comprised of children with 
screen time data at 2, 4 and 6–7 years, as described in the 
Figure S1. Analyses were conducted using Stata 16.0. Statistical 
significance was set at 5%. Proportions were used to describe so-
ciodemographic variables in each follow- up. A variable of total 
screen time was created using the sum of all screen time devices 
at each follow- up. At 2- years, only TV time was available and 
thus considered as total screen time for this follow- up. Other 
screen time was considered as the sum of all screen devices 
except from TV. Differences in mean screen time according 
to device and maternal and child characteristics were exam-
ined using t- tests or ANOVA. The prevalence of total screen 
time was categorized using the recommendations of the World 

Health Organization (WHO), according to age (0, ≤ 1 h, and ≤ 
2 h) (World Health Organization 2019; Okely et al. 2022). A sen-
sitivity analysis of screen time patterns and child school status 
during COVID- 19 pandemic was conducted using ANOVA, to 
see the influence of the pandemic on child screen behaviours.

3   |   Results

At 2, 4, and 6–7 years 4014, 4010, and 3867 were assessed. Of 
those, 1420, 3963, and 3857 had valid total screen time data at 
2, 4, and 6–7 years. Characteristics of children are shown in 
Table  1. The distribution of sex, ethnicity, and family income 
was virtually the same for every follow- up. The prevalence of 
children who followed the screen time guidelines at each age 
was 0.2%, 8.2%, and 15.0%, for 2, 4, and 6–7 years, respectively. 
Despite that, the prevalence of children who spent more than 
2 h per day in screen based activities doubled from 2 to 6–7 years 
(42.5% to 84.5%).

Table 2 presents the summary of screen time variables according 
to follow- up and device. At age 2, mean total time was 149.5 min 
(~ 2 h30), 266.1 (~ 4 h30) min at age 4, and 333.8 (~ 5 h30) at 
6–7 years. TV time rose from 2 to 4 years (149.5 to 171.9 min) 
but then remained stable until 6–7 years (173 min). The mean 
sum of other screen time at 4 years was 129.9 (~ 2 h) min and at 
6–7 years it was 163.9 (~ 2 h30). At age 6–7, time on screens var-
ied according to the device used. After TV, the highest use was 
of smartphones (131 min), followed by tablets/iPad (16.2 min), 
computer (8 min), and videogame (8.9 min).

Screen time patterns according to child characteristics are 
shown in Table  2. At 2 years, no difference in mean screen 
time was found according to sex, ethnicity, or family income. 
At 4 years, TV and total screen time were higher among boys. 
Children categorized as brown had higher mean of other screens 
(141.2 min). Regarding family income, children in the lowest 
categories showed higher means for total screen time, TV, and 
total other screens.

At 6–7 years, boys presented significant higher means of screen 
time in all variables, except for tablet/iPad (Table  3). Higher 
means were also observed among black children for TV time 
(191.7 min) and higher mean videogame time for white children 
(10.3 min). At this age, children from the lower family income 
groups presented higher means for every screen time vari-
able, except for tablet/iPad, computer, and videogame, which 
presented higher mean values for children with higher family 
income.

Figure 1 shows the distribution of screen time according to de-
vices and use throughout the day. We can observe that at 2 years, 
there was a similar pattern of TV use. At 4 years, we can ob-
serve that children had higher means during the evening. At 
6–7 years, children also showed higher means during the eve-
ning, except for computer and videogame.

Figure 2 illustrates the different patterns of screen time accord-
ing to the sample's characteristics. It can be observed that, at 
2 years, mean screen time was very similar in all groups. For 
ethnicity, we also see similar means in all follow- ups; however, 
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for sex, starting at age 2, we can observe that boys started to 
present a higher mean compared to girls. For both family in-
come and maternal education, we can observe that, at 4 and 
6–7 years, children with higher family income and higher ma-
ternal education showed lower values of total screen time.

Results from Table  S1 show the sensitivity analyses based on 
screen time during Covid- 19 pandemic. It can be observed that 
children who did not attend school in any form had higher 
values of total screen time, TV, smartphone, and total of other 
screens. For tablet/iPad and videogame, there were no signifi-
cant differences; however, in computer use, children who had 
hybrid education showed significantly higher values.

4   |   Discussion

The present paper aimed to describe the patterns of children's 
screen time at ages 2, 4, and 6–7 years, differentiating by device, 

period of the day, and socioeconomic and demographic charac-
teristics. Overall, we found that children mean screen time was 
high in all follow- ups, with the pattern of use changing from TV 
to smartphone, and with higher use among boys, from interme-
diate groups of both family income and maternal education. We 
also observed higher use during the evening.

Mean total screen time varied from 149.5 min (~ 2.5 h) at age 2 to 
333.8 min (~ 5.5 h) at age 6–7 years. The literature shows hetero-
geneous results, depending on the age of children and especially 
which devices were included in the screen time assessment, hin-
dering comparison (Qi, Yan, and Yin 2023). It is also important 
to note that the data at 6–7 years were collected during the later 
stages of the Covid- 19 pandemic, which changed screen time be-
havior among children (Hedderson et al. 2023). If we consider 
that children spent approximately 8 h asleep per day (data not 
shown), children in this cohort spent approximately 30% of their 
waking time on screens at 4 and 6–7 years, which may limit their 
time performing other activities.

TABLE 1    |    Cohort characteristics at baseline and 2- , 4-  and 6-  to 7- year follow- up.

2015 Cohort sample 2 years 4 years 6–7 years

N (%) N (%) N (%) N (%)

Total 4275 (100.0) 4014 (100.0) 4010 (100.0) 3867 (100.0)

Sex

Female 2111 (49.4) 1984 (49.4) 1982 (49.4) 1914 (49.5)

Male 2164 (50.6) 2030 (50.6) 2028 (50.6) 1953 (50.5)

Ethnicity

Black 386 (9.9) 378 (9.9) 386 (9.9) 374 (10.1)

White 2829 (72.5) 2764 (72.5) 2829 (72.5) 2679 (72.3)

Brown 685 (17.6) 670 (17.6) 685 (17.6) 653 (17.6)

Family income (minimum wage)

≤ 1 498 (12.4) 463 (12.2) 461 (12.2) 448 (12.3)

1.1–3.0 1891 (47.1) 1787 (47.3) 1799 (47.7) 1754 (48.2)

3.1–6.0 1064 (26.5) 1006 (26.6) 1003 (26.6) 947 (26.1)

6.1–10.0 307 (7.6) 283 (7.5) 281 (7.5) 268 (7.4)

> 10.0 256 (6.4) 240 (6.4) 228 (6.0) 218 (6.0)

Maternal education (years)

0–4 391 (9.2) 356 (8.9) 353 (8.8) 345 (8.9)

5–8 1095 (25.6) 1036 (25.8) 1044 (26.0) 1007 (26.1)

9–11 1458 (34.1) 1386 (34.5) 1394 (34.8) 1342 (34.7)

≥ 12 1330 (31.1) 1235 (30.8) 1218 (30.4) 1172 (30.3)

Prevalence of total screen time (hours)

0 NA 3 (0.2) 7 (0.2) 111 (2.9)

0.1–1 NA 411 (28.9) 318 (8.0) 146 (3.8)

1.1–2 NA 403 (28.4) 657 (16.6) 342 (8.9)

> 2 NA 603 (42.5) 2981 (75.2) 3258 (84.5)

Abbreviation: NA, not available.
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TABLE 2    |    Mean screen time according to device and mother/child characteristics during 2-  and 4- year follow- up.

Total screen timea TV time Total other screensb

Mean (SD) Mean (SD) Mean (SD)

2 years NA 149.5 (120.3) NA

Sex p = 0.94

Female NA 149.7 (124.1) NA

Male NA 149.2 (116.7) NA

Ethnicity p = 0.58

Black NA 147.7 (113.8) NA

White NA 147.7 (119.5) NA

Brown NA 157.0 (131.0) NA

Family income p = 0.07

≤ 1 NA 135.9 (113.5) NA

1.1–3.0 NA 157.5 (130.7) NA

3.1–6.0 NA 137.7 (106.9) NA

6.1–10.0 NA 142.5 (111.2) NA

> 10.0 NA 150.4 (90.8) NA

Maternal education (years) p = 0.31

0–4 NA 133.9 (131.4) NA

5–8 NA 155.3 (131.1) NA

9–11 NA 152.5 (120.4) NA

≥ 12 NA 145.5 (107.7) NA

4 years 266.1 (178.5) 171.9 (127.3) 129.9 (117.5)

Sex p = 0.01 p = 0.02 p = 0.39

Female 258.5 (172.7) 167.2 (123.2) 128.1 (117.9)

Male 273.5 (183.8) 176.4 (130.9) 131.7 (117.2)

Ethnicity p = 0.29 p = 0.45 p = 0.01

Black 266.8 (190.3) 172.0 (129.2) 139.4 (129.7)

White 264.3 (175.8) 170.8 (125.4) 126.5 (114.9)

Brown 276.3 (184.5) 177.9 (134.3) 141.2 (123.7)

Family income p < 0.001 p < 0.001 p < 0.001

≤ 1 264.7 (185.0) 175.9 (133.2) 144.3 (125.5)

1.1–3.0 283.3 (188.3) 181.4 (135.6) 139.9 (127.6)

3.1–6.0 258.2 (172.0) 165.5 (122.6) 122.2 (103.9)

6.1–10.0 229.2 (147.3) 149.9 (99.0) 104.7 (94.7)

> 10.0 202.8 (114.7) 137.7 (83.2) 87.5 (68.1)

Maternal education (years) p < 0.001 p < 0.001 p < 0.001

0–4 277.6 (219.6) 172.3 (148.5) 166.1 (150.6)

5–8 284.7 (188.1) 185.6 (136.9) 145.3 (128.4)

9–11 282.3 (178.2) 180.8 (131.1) 134.0 (118.1)

≥ 12 228.5 (149.7) 150.1 (103.0) 104.7 (91.5)

Note: Bolded p- values are considered significant (< 0.05).
aTotal time: TV + Total other screens.
bTotal other screens: computer and videogames; NA: not available.
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When comparing the prevalence of meeting the WHO guide-
lines for screen use at each age, we found that only 0.2% met 
the guidelines at age 2, 8.2% at age 4, and 15.5% at age 6–7 years. 
A meta- analysis investigated the global prevalence of children 
under five who met the WHO screen time recommendations 
and found that 24.7% of children younger than 2 years met the 
recommendation, 35.6% of children aged 2 to 5 years met the rec-
ommendation of 1 h per day and 56% met the recommendation 
of 2 h per day (the same recommendation as children older than 
5 years) (World Health Organization 2019; McArthur et al. 2022; 
Okely et al. 2022). Additionally, the prevalence of meeting the 
guidelines in the study was lower for all ages when compared to 
another Brazilian study that found approximately 30% of chil-
dren aged 0–60 months met the guidelines (Rocha et al. 2021). 
Those values indicate that the prevalence of children in Pelotas 
who met the recommendations is very low, creating an alert 

considering the important role that screen time plays in chil-
dren's lives.

The pattern of screen use by different devices changed over the 
years. At first, the study did not even had information on other 
devices during the 2- year assessment. At age 4, we had infor-
mation on TV and a sum of other screens, and it was observed 
that TV time represented 65% of the total time on screens. In 
the last assessment, TV time represented 51.8% of the total time 
on screens, showing a relative reduction of use in this device. 
This reflects the additional high use of smartphone use at this 
age, representing 39.2% of total screen time and 79.9% of other 
screens. This change on devices used is shown in other studies, 
demonstrating that smartphones are now a consolidated fea-
ture of life among children and adolescents' behavior (Radesky 
et  al.  2020). Although the use of other devices, especially 

FIGURE 1    |    Mean screen time (in minutes) according to devices use throughout the day.

FIGURE 2    |    Equiplots of total screen time according to socioeconomic and demographic characteristics.
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smartphones, may indicate a more ‘active’ use of screens, there 
is still the need to evaluate the content and context of its use (de 
Andrade Leão et al. 2023; Sanders et al. 2019).

The results indicate that there were no differences in screen use 
according to child's characteristics at age 2; however, there were 
some marked differences at 4 and 6–7 years by child sex, family 
income, and maternal education. Boys consistently presented 
higher screen use than girls. This is different to the findings 
from a systematic review of screen time correlates in children 
under five, which found a consistent lack of association on 
screen time and sex (Veldman et al. 2023). Considering another 
study in the Brazilian context, there was no association with sex 
among children from 2 to 4 years (Nobre et al. 2021). These gen-
der differences must be elucidated in future research, especially 
considering the known gender inequality in physical activity 
since childhood (Kretschmer et al. 2023; Cla 2019).

For maternal education and family income, children from the 
extreme categories presented lower means than children in the 
middle categories, both at ages 4 and 6–7 years. This might be 
explained in three ways. First, children from the lower catego-
ries have lower access to screens (Mollborn et al. 2022; Tandon 
et al. 2012). Second, children in the higher categories have lower 
values because, even though they have access to screen devices, 
they also have more access to other activities, like sports clubs, 
music lessons, and language classes (Mollborn et  al.  2022). 
Third, children in middle- class families have access to screens 
but not to other activities, therefore resulting in higher screen 
time for those children (Tooth, Moss, and Mishra 2021).

Screen time according to ethnicity was different for specific de-
vices at 4 and 6–7 years. Black children had higher mean time 
using other screens at 4 years and more TV time 6–7 years, re-
spectively. There was also higher use of videogames for white 
children at 6–7 years. Those patterns observed for ethnicity are 
in accordance with maternal education and family income, in 
which more privileged children have access to specific devices, 
like videogames, and less privileged children have more concen-
trated TV use, for example (Mollborn et al. 2022).

There was more screen use in the evening period, compared to 
morning or afternoon, especially at ages 4 and 6–7 years. This 
result raises concerns considering the likely impact of screen 
time on child sleep outcomes and evidence of evening screen 
time negatively associated with sleep outcomes (Stiglic and 
Viner 2019; Janssen et al. 2020).

Some limitations of the study must be recognized. First, at 
age 2, only TV time was assessed, and due to a programming 
error in the questionnaire, only children born between July 
and December of that year had data. Despite that, children 
with data were not different from children without data (data 
not shown). Second, at age 4, the use of other screens was col-
lected, but there was no discrimination by devices. Additionally, 
all our information was obtained from maternal perception, in-
stead of objectively measured, and the question regarding the 
use of other screens only included the examples of computers 
and videogame, not smartphone, or tablet/iPad, which might 
have caused underreporting of other screen use at this age. 
Despite these limitations, some strengths of the present study 

should be highlighted. Descriptive studies, using data from a 
middle- income country with large socioeconomic inequalities 
are scarce in the literature. The evaluation of different screen 
devices provided a more complete scenario, which then allows a 
better understanding of the impact on health and on target pop-
ulations for interventions (Veldman et al. 2023). Based on our 
experience, we strongly suggest that future studies should aim 
at new screen possibilities, as technology changes quickly (as the 
change from TV to smartphones), and also objective methods for 
screen time data collection, as provided by many smartphones 
could be incorporated. Finally, using data from a birth cohort 
provides the perfect opportunity to track screen use over time 
and its possible late outcomes on health.

5   |   Conclusion

The results of the study suggest that children from the 2015 
Pelotas Birth Cohort are exceeding current screen time guide-
lines, with values ranging from ~ 2.5 h at age 2 to ~ 5.5 h at age 
6–7 years and with a more concentrated use during the eve-
nings. Additionally, TV time is losing space to smartphones, and 
higher use was observed in boys and children from middle so-
cioeconomic positions. Monitoring screen time patterns among 
children at this age are important to understand how this mod-
ern behavior will impact health and development throughout 
the life course.
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