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Abstract
During COVID-19, several studies documented a decrease in physical activity time, an increase in screen use and a worsening 
of sleep duration. The aim of this study was to compare the proportion of children with unhealthy amounts of time dedicated 
to these three habits across three different moments: before the pandemic (T1), 2 weeks after its outbreak (T2), and three 
and a half years later (T3), when the situation was fully restored. A total of 1248 caregivers of children and adolescents aged 
3 to 18 years old (46.9% female) from Italy, Spain and Portugal reported the amount of time devoted to physical activity, 
screen use and sleep at each moment. At T2, an increase in the percentage of children and adolescents with unhealthy time 
dedicated to physical activity and screen use was recorded. Proportions decreased at T3 but remained higher than at T1. At 
T3, the proportion of participants with inadequate sleep hours significantly decreased in children aged 3 to 5 compared to 
T1–T2, showed no differences in children aged 6 to 12, and increased in adolescents compared to T2, with no significant 
differences compared to T1.
Conclusion: Results highlight that, although unhealthy patterns in physical activity and screen use have decreased compared 
to the confinement in March 2020, three and a half years later they remain higher than before the COVID-19 pandemic. These 
findings underscore the need for continued efforts to promote healthy lifestyles and prevent potential adverse consequences.

What is known?
• The COVID-19 pandemic disrupted children’s and adolescents’ routines, leading to impairments in physical activity, screen use, and sleep.
• Some of these difficulties persisted throughout the pandemic, even without confinement measures, while others gradually improved.
What is new?
• Three and a half years after the start of the pandemic, the proportion of children and adolescents with unhealthy durations in physical activity 

and screen use had decreased compared to during the confinement, but remained significantly higher than before the pandemic.
• Sleep duration does not significantly differ -or even improves, depending on the age group- relative to before the pandemic.
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The outbreak of the COVID-19 pandemic had a significant 
impact on the lives of children and adolescents, leading to 
an unprecedented situation. On March 9th and 14th, 2020, 
the Italian and Spanish governments, respectively, imple-
mented mandatory home confinement, which was only rec-
ommended in Portugal, although with schools closed nation-
wide. The confinement and restrictions imposed to mitigate 
contagion resulted in increased time at home and a disrup-
tion of routines, characterized by reduced physical activity, 
increased screen time, and inadequate sleep duration [20]. 
Prior to the pandemic, evidence suggested that periods with-
out school attendance and the absence of routines contribute 
to an increase in these unhealthy behaviors [3].
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Different studies have revealed a general increase in sed-
entary lifestyles and a decrease in physical activity among 
children and adolescents with the onset of the pandemic [7]. 
The meta-analysis by Ludwig-Walz et al. [17] indicated a 
reduction of 48 min in total daily physical activity, as well 
as a 12-min reduction in moderate-vigorous physical activ-
ity. Another meta-analysis [5] found that the prevalence of 
physical activity in children decreased from 46.4% before 
the pandemic to 19.5% during restrictions. The reduction 
and non-compliance with the guidelines proposed by the 
World Health Organization (WHO) were greater in children 
than in adults. These results suggest a greater vulnerability 
of children in these circumstances, as less physical activ-
ity during the pandemic has been related to greater anxiety 
and depressive symptoms [15]. With the easing of lockdown 
restrictions, an increase in physical activity among children 
has been observed [14, 16]. However, qualitative research 
has highlighted a trend toward a reduction in spontaneous 
physical activity even with the return to schools during the 
pandemic [26]. Similarly, 1 year after the start of the pan-
demic, Moore et al. [19] found reductions in the sedentary 
behavior of children and adolescents, although with no 
changes in engagement in physical activity. However, fol-
lowing a wider period from late 2020 to late 2022 in Spanish 
children, Portals-Riomao et al. [22] identified an upward 
trend in meeting recommendations.

Regarding the use of screens during the pandemic in chil-
dren and adolescents, a meta-analysis of 91 studies showed 
an increase from 2.67 to 4.38 h per day on average [6]. The 
increase was especially notable in boys compared to girls 
and older children compared to younger children. However, 
in children under 5 years of age, there was also an increase 
of almost an hour, with daily screen time exceeding two 
and a half hours. One of the main reasons for the increased 
screen use in children and adolescents was the shift in edu-
cation toward a virtual or hybrid format [10, 24]. Accord-
ing to Moavero et al. [18], 72% of children increased their 
screen use for educational purposes and 50% for recreational 
purposes. Hedderson et al. [11] reported that for both pur-
poses, daily use increased by almost an hour. A year after 
the lockdown, total usage was still increased compared to 
pre-pandemic data, with more than an additional hour. Only 
slight improvements or no significant differences in screen 
use were found between the end of 2020 and the end of 2022 
[22]. Therefore, screen-viewing activities may have gained 
prominence at the expense of other social activities and are 
seen as a residual habit of the pandemic [26].

Associations have been found between increased screen 
use and poorer sleep, both during the pandemic [18, 24] 
and previously [12]. With studies conducted at various 
points during the pandemic, the meta-analysis by Cai et al. 
[4] reflects a prevalence of sleep disturbances in 42.2% of 
children and 21.1% of adolescents. According to Moavero 

et al. [18], the pandemic led to a 12-point increase in the 
percentage of pre-pandemic sleep disturbances. During con-
finements, children went to bed and woke up later, according 
to Tatsiopoulou et al. [24], Hassinger et al. [10], and Kaditis 
et al. [13]. Of these three studies, the first reflected that more 
than 60% of children under 6 years of age had a problem-
atically reduced sleep duration. In the second, conducted 
with children aged 5 to 13 years, sleep time increased dur-
ing confinement. However, with the reopening of schools, 
this time decreased, showing no differences compared to 
pre-pandemic data. The third study reflected that adoles-
cents aged 14 to 17 had a longer sleep duration compared to 
younger children during the lockdown.

Throughout the COVID-19 pandemic, several changes in 
the lifestyles of children and adolescents have been observed. 
A previous longitudinal study conducted with Italian, Span-
ish, and Portuguese children and adolescents aged 3–18, 
during various time points of the confinement, showed the 
progression of some habits. The proportion of children with 
unhealthy physical activity duration increased 2 weeks after 
the start of the confinement. Despite a slight decrease as 
the lockdown progressed, after 8 weeks, it remained signifi-
cantly higher than before the pandemic. The use of screens 
increased with the start of the lockdown and was maintained 
over the weeks, with some variations according to the age 
range. Furthermore, there were no significant changes in 
children and adolescents with an unhealthy amount of sleep 
hours from before the pandemic to 2 weeks after its start, 
but this proportion increased 5 weeks after and decreased 8 
weeks after [20]. Some studies suggest that changes in life-
styles have been maintained over time, even with the lifting 
of restrictions [11, 19, 22]. However, no study has yet been 
published to determine whether these changes in habits are 
maintained once the situation has normalized and restric-
tions have been lifted. Continuing with the mentioned previ-
ous study [20], the aim of this study was to compare healthy 
and unhealthy patterns of activity, screen time, and sleep in 
children from three European countries across three different 
periods: before the pandemic, during lockdown, and three 
and a half years after lockdown.

Materials and methods

Participants

The study involved 1248 caregivers of European children 
and adolescents within the age range of 3 to 18 years (mean 
age = 10.15, SD = 4.38). The sample of youth was almost 
evenly divided by gender, with 46.9% being female. Partici-
pants were recruited from Italy (n = 769), Spain (n = 235), 
and Portugal (n = 244). The caregivers were majorly female 
(88.4%), with a significant proportion being married 
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(86.5%). The average age of the caregivers was 43.32 years 
(SD = 6.08). More information about the characteristics of 
the sample is described in Table 1.

Procedure

This study is part of a larger longitudinal study to monitor 
the evolution of psychological symptoms and habits in chil-
dren and adolescents across different times of the COVID-
19 pandemic. The study received ethical approval from 
the Ethics Committee of Miguel Hernández University of 
Elche, guaranteeing compliance with the highest standards 
of research integrity and the welfare of participants.

This longitudinal study was conducted during the 
COVID-19 pandemic in Italy, Spain, and Portugal, using 
an online survey designed on Google Forms as the princi-
pal method for data collection. Prior to participation at any 
timepoint, parents received detailed study information and 
provided informed consent through a mandatory checkbox 
before accessing the questionnaire. To link responses across 
waves, parents were instructed to create a self-generated 

identification code based on a combination of letters and 
numbers. The resulting dataset was stored according to the 
EU General Data Protection Regulation. The snowball sam-
pling strategy for participant recruitment was used through 
social media platforms (including Instagram and Facebook), 
email and WhatsApp. A meticulous protocol ensured con-
sistent data collection across countries. Participation was 
restricted to one child per parent or legal guardian to main-
tain the integrity and reliability of the dataset. Data were 
collected at two timepoints. In March 2020, T1 was assessed 
a retrospective measurement of the situation before confine-
ment, as well as T2, referred to the current situation 2 weeks 
after the onset of the pandemic. At that time, schools were 
closed in all participating countries, with children in Italy 
and Spain undergoing continuous mandatory home confine-
ment, which was only recommended in Portugal. The T3 
assessment was conducted in September 2023, when nor-
malcy had resumed three and a half years after the onset of 
the pandemic.

Measures

The assessment tools were culturally tailored for each of the 
three countries and underwent a pilot study to verify item 
comprehensibility. Parents of the child participants filled out 
the following assessments online.

A general sociodemographic questionnaire was used, 
where caregivers provided information about their age, sex, 
marital status, level of education, monthly family income, 
as well as their child’s age and sex.

Physical activity levels were determined by initially ask-
ing caregivers about their child’s daily physical activity 
duration before the quarantine period. Furthermore, at every 
assessment point, parents reported the amount of time their 
children dedicated to physical activity. The response scale 
included the following alternatives: (1) Less than 30 min, 
(2) 30 to 60 min, (3) 60 to 90 min, (4) 90 to 120 min, (5) 
120 to 180 min, and (6) More than 180 min. According to 
WHO guidelines [27, 28], a minimum of 60 min of physical 
activity per day is recommended for children and adoles-
cents. Thus, physical activity responses were categorized 
into unhealthy pattern (less than 60 min daily) and healthy 
pattern (more than 60 min daily).

Screen time was assessed by inquiring how long before 
the quarantine children and adolescents were exposed to 
screens daily, including iPads, televisions, smartphones, or 
computers. This question was repeated at each subsequent 
assessment. The options provided were similar to those 
for physical activity, with (1) Less than 30 min, (2) 30 to 
60 min, (3) 60 to 90 min, (4) 90 to 120 min, (5) 120 to 
180 min, and (6) More than 180 min. Following age-specific 
recommendations from pediatric guidelines [1, 2, 25], screen 
time was considered excessive when it exceeded 60 min per 

Table 1   Sample characteristics

M =  mean, SD = standard deviation

 (N = 1248)

Parents
  Female, n (%) 1103 (88.4)
  Age, M (SD) 43.32 (6.08)

Country, n (%)
  Italy 769 (61.6)
  Spain 235 (18.8)
  Portugal 244 (19.6)

Marital status, n (%)
  Married 1079 (86.5)
  Single 160 (12.8)
  Other 9 (0.7)

Educational level, n (%)
  Doctoral or master 305 (24.4)
  Undergraduate 534 (42.8)
  Secondary school 356 (28.5)
  Primary school 53 (4.2)

Monthly family income (euros), n (%)
  Up to 999 47 (4.3)
  Between 1000 and 1999 301 (27.3)
  Between 2000 and 2999 330 (29.9)
  Between 3000 and 4999 291 (26.4)
  5000 or more 101 (9.1)
  I prefer do not inform 24 (2.7)

Children
  Female, n (%) 585 (46.9)
  Age, M (SD) 10.15 (4.38)
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Results

Attrition

A total of 1248 participants completed the T1 and T2 assess-
ment simultaneously in March 2020. The retention rate for T3 
was 37.1% (n = 463). Participants did not provide reasons for 
discontinuing their participation in the study. The retention 
rate at T3 was notably higher in Spain (55.7%) and Portugal 
(65.6%), compared to Italy (22.4%) (p < 0.05). Participants 
who did not respond at T3 were found to be comparable to 
those who remained in the study, except for differences in 
screen time usage and hours of sleep. In T3, a significantly 
larger portion of participants previously categorized under 
“healthy screen use” in the age group of 3 to 5 years par-
ticipated, in comparison to the “unhealthy screen use” group 
(65.2% vs 34.8%, OR = 1.85, 95% CI: 1.13, 3.04, p = 0.04). 
Furthermore, a greater percentage of participants reporting that 
their children aged 3 to 5 years exhibited an unhealthy sleep 
pattern participated in T3, in contrast to the “healthy sleep 
pattern” group (55.9% vs 44.1%; OR = 2.40, 95% CI: 1.46, 
3.94, p = 0.001).

Lifestyle habits during home confinement

Table 2 and Fig. 1 showcase the proportion of children cat-
egorized within the unhealthy groups based on daily physical 
activity (less than 60 min), screen time (exceeding age-rec-
ommended limits), and sleep duration (deviating from the rec-
ommended hours) over three distinct periods: a retrospective 
evaluation of habits prior to confinement (T1), 2 weeks into 
the lockdown (T2), and three and a half years after the start 
of the pandemic (T3). The comparisons of T3 against T1 and 
T2 are facilitated using GEE models (Table 3).

Physical activity

Across all ages, there was a notable decline in physical activ-
ity during the initial lockdown, with an increase in children 
engaging in less than 60 min of daily physical activity from 
T1 (48.9%) to T2 (86%). Although there was a significant 
reduction in this trend by T3 (57.5%) compared to T2, the 
levels did not fully revert to pre-pandemic norms, being sig-
nificantly higher than at T1.

Screen usage

For adolescents aged 12–15, there was an alarming rise 
in screen time usage exceeding the recommended limit, 
escalating from 37.4% at T1 to 89.9% at T2. By T3, an 

day for children aged 3–11, 90 min for those aged 12–15, 
and 120 min for adolescents aged 16–18. These thresholds 
allowed for a developmentally informed categorization of 
screen use, in line with health authorities’ emphasis on mini-
mizing sedentary behavior while adapting limits to age and 
autonomy.

Sleep duration was established by asking caregivers about 
their child’s weekly sleep hours before, during, and after 
COVID-19 quarantine. Responses were given in numerical 
form. The American Academy of Pediatrics advises that 
children aged 3–5 should get 10 to 13 h of sleep, those aged 
6–12 should sleep for 9 to 12 h, and teenagers aged 13–18 
should have 8 to 10 h of sleep [21]. This served as the basis 
for categorizing sleep hours into adequate (healthy group) 
and inadequate (unhealthy group) sleep durations.

Before full data collection, a brief pilot study was con-
ducted in each participating country to evaluate the clarity 
and cultural adequacy of the items. A small group of car-
egivers (n ≈ 10 per country) completed the initial version of 
the survey and provided feedback on the comprehensibility 
of the items. No major changes to item content were neces-
sary, suggesting satisfactory validity.

Data analysis

Descriptive statistical analysis provided a detailed character-
ization of the sample, including means and standard devia-
tions for quantitative variables, alongside frequencies and 
percentages for categorical variables. An attrition analysis 
was conducted to delineate the attributes of participants who 
ceased participation in the study. Utilizing logistic regres-
sion, differences in the main outcomes between participants 
who concluded the study (denoted as “1”) and those who 
discontinued (denoted as “0”) were analyzed.

To study the evolution of physical activity dura-
tion, screen exposure, and sleep patterns across the three 
assessments, repeated measure data analysis was executed 
employing generalized estimating equation (GEE) mod-
els. Each behavioral domain was analyzed independently 
through models that integrated a selection of variables. This 
approach adhered to the principle of parsimony and consid-
ered the necessity of multiple comparisons. Incorporated 
variables in each model comprised the primary outcome, 
a temporal variable for cross-time comparisons, and key 
sociodemographic factors –specifically, the child’s age and 
gender, along with the baseline measurement of the outcome 
(T1). A p-value below 0.05 was indicative of statistically 
significant differences. The online survey platform miti-
gated the issue of missing data by prompting participants to 
complete any missed items, ensuring comprehensive data 
collection. The data were analyzed utilizing IBM SPSS for 
Windows, Version 28.
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Table 2   Percentages of child lifetime habits at the three time points

T1 = retrospective measurement of before home confinement, T2 = during the first 2 weeks of lockdown (March 2020), T3 = three and a half 
years after the start of the pandemic (September 2023). % = Number of cases that do not meet the healthy guidelines / total of cases available for 
analysis

Physical activity Use of screens Sleep hours

3–18 years 3–11 years 12–15 years 16 years and older 3–5 years 6–12 years 13 years and older
 ≤ 60 min  ≥ 60 min  ≥ 90 min  ≥ 120 min  ≤ 9 h or ≥ 14 h  ≤ 8 h or ≥ 13 h  ≤ 7 h or ≥ 11 h
n (%) n (%) n (%) n (%) n (%) n (%) n (%)

T1 495/1012 (48.9) 207/702 (29.5) 74/198 (37.4) 36/112 (32.1) 113/277 (40.8) 147/482 (30.5) 79/253 (31.2)
T2 870/1012 (86.0) 559/702 (79.6) 178/198 (89.9) 89/112 (79.5) 103/273 (37.7) 122/481 (25.4) 53/253 (20.9)
T3 266/463 (57.5) 132/267 (49.4) 99/144 (68.8) 32/52 (61.5) 7/19 (36.8) 58/278 (20.9) 49/166 (29.5)

Fig. 1   Percentage of children 
and adolescents not meeting 
guidelines for physical activity 
(A), screen time (B), and sleep 
duration (C)
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important proportion (68.8%) remained above the recom-
mended screen time usage, with significantly lower levels 
than at T2, but higher than at T1. Children aged 3–11 
and adolescents aged 16 and older demonstrated similar 
patterns, with an increase from T1 to T2 and sustained 
elevated levels of screen usage at T3, but significantly 
lower than during the pandemic.

Sleep patterns

The patterns of sleep adherence shifted across different age 
groups. The data suggests that the proportion of the young-
est children (aged 3–5 years) who exhibited unhealthy sleep 
patterns was lower at T3 (36.8%), compared to T2 (37.7%) 
and T1 (40.8%), with a decrease over time. For the 6- to 
12-year-old group, although a reduction was also identified, 
no statistically significant changes were found. For the 13- to 
18-year-old group, a significant increase in the proportion 
of adolescents with unhealthy sleep habits was registered 
from T2 (20.9%) to T3 (29.5%), with no differences in T3 
compared to T1 (31.2%).

Discussion

The aim of this study was to compare the proportion of chil-
dren with healthy and unhealthy habits concerning activity, 
screen time, and sleep in European children in three moments: 
before and during the lockdown and when the situation was 
restored three and a half years after, in September 2023.

First, it was found that, before the pandemic, almost half 
of the participating children and adolescents did not comply 
with the WHO guidelines of 60 min of physical activity per 
day. Two weeks after the confinement, this percentage rose 
remarkably, following the bulk of the scientific literature 
[5, 7, 17] and revealing that more time at home and move-
ment restrictions made it difficult for children to practice 
physical activity and meet the recommended minimum time. 
Three and a half years after the confinement, the proportion 
of children and adolescents with unhealthy physical habits 
decreased, also following the evidence [14, 16, 22]. How-
ever, compared to the retrospective measure prior to the pan-
demic, it had increased by almost 10 points, consistent with 
other studies suggesting a residual lack of habits in terms of 
physical activity, despite the lifting of all restrictions [19, 
26]. These findings would indicate a lasting impact of the 
pandemic on physical activity of children and adolescents.

During the lockdown, the proportion of children with 
problematic screen use increased by about 50 points 
in all age groups. These results align with the average 
increase of 1.71 hours in front of the screen reflected by Ta
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the meta-analysis by Choi et al. [6], an increase that may 
cross unhealthy limits. More time at home with fewer leisure 
opportunities, as well as the shift toward an online education 
format [10, 11, 18, 24] may have been responsible for this 
elevation in unhealthy screen habits. The excessive screen 
use especially affected the group of adolescents between 
12 and 15 years of age, with the healthy limit exceeded 
by 89.9% of the participants, following previous evidence 
that showed a higher screen use in older children [6]. Com-
pared to 2 weeks after the start of the lockdown, three and a 
half years later, a significant reduction was observed in the 
percentages of children and adolescents who used screens 
excessively [22]. However, in all age groups, the proportions 
were still significantly higher than before the lockdown. This 
finding adds to others that indicate that the greater presence 
of technological media and online activities during the pan-
demic seems to have been a turning point in the increase of 
screen use by children and adolescents [11, 26].

Regarding excess or deficit of sleep hours, 2 weeks after 
the start of the lockdown, a slight decrease in the propor-
tion of all participants with an unhealthy sleep duration was 
observed. In children aged 3 to 5 years, the proportion of 
participants who slept an inadequate number of hours was 
lower than that reported by Tatsiopoulou et al. [24] during a 
new lockdown 1 year later. Hassinger et al. [10] found that, 
during confinement, children slept on average 25 min longer. 
Despite the disruption of sleep schedules observed during 
confinement [10, 13, 24], this period may have allowed sleep 
hours to fall within healthy limits. Three and a half years 
later, the proportion of children aged 3 to 5 with unhealthy 
sleep hours was significantly lower than 2 weeks after the 
start of the pandemic, but also before its onset. Children 
aged 6 to 12 years followed a similar pattern, although with 
no significant differences between the most recent time and 
the other two periods, consistent with Portals-Riomao et al. 
[22]. Our findings suggest that the pandemic may not have 
negatively affected sleep duration and might even have con-
tributed to establishing healthier sleep patterns in children 
up to 12 years old. Adolescents aged 13 and older followed 
a slightly different pattern. During the lockdown, there was 
a decrease in the percentage of adolescents with unhealthy 
sleep duration. According to literature, in this period, ado-
lescents presented a greater increase in sleep hours [13] and 
had a lower prevalence of sleep problems compared to chil-
dren [4]. However, three and a half years later, a significant 
increase was observed in the percentage of adolescents with 
unhealthy sleep hours compared to confinement, with no 
significant differences compared to before the pandemic.

Several practical implications may arise from these find-
ings. First, the impact of confinement on lifestyle, charac-
terized by decreased physical activity and increased screen 
use, persisted over time. Despite trends toward a return to 
“normalcy,” consistent with prior literature [22], the pandemic 

appears to have had a lasting effect on how time is allocated 
to these activities. Given that physical activity during child-
hood and adolescence is associated with better mental health 
outcomes [23] and that certain forms of screen use are linked 
to poorer mental health [29], the prevention of unhealthy 
behaviors should be a public health priority, which includes 
promoting alternative and screen-free activities. Second, 
while significant reductions or no significant differences in 
the proportion of children with an unhealthy sleep duration 
were found, adolescents showed a slight worsening in sleep 
patterns compared to 2 weeks after the onset of the pandemic. 
Previous studies have associated increased screen time, par-
ticularly after 6 p.m., with poorer sleep quality [18]. Since 
behavioral interventions have been shown meta-analytically to 
improve sleep duration in adolescents and young adults with-
out clinical sleep disorders [9], implementing such strategies 
could help mitigate the negative effects of screen use on sleep.

This study is not without limitations. First, the attrition in 
the third assessment (September 2023) was high. Additionally, 
the constructs examined in the present study were assessed 
using ad hoc items rather than validated questionnaires, and 
the first assessment was a retrospective measure. Inconsisten-
cies have been observed between measures obtained previ-
ously and retrospective measures during confinement [8], so 
the new situation and uncertainty may have altered parents’ 
perceptions. Although parent-reported data may be subject to 
recall bias and subjectivity, we aimed to minimize this effect 
by using clear, simple, and time-based questions (e.g., hours 
per day) and collecting data during a period when parents 
were closely involved in their children’s routines, at least in 
the first evaluation. In addition, physical activity was not cate-
gorized by intensity (i.e., light, moderate or vigorous), nor was 
it specified whether it involved organized sports, active play 
or other types of activity. Non-probabilistic sampling through 
social networks and parent-reported evaluation—especially 
for adolescents—which had to be carried out in this way due 
to the circumstances of the pandemic, could be considered 
other limitations. Moreover, it would have been valuable to 
include assessments at intermediate time points, allowing 
comparisons between the confinement and other moments of 
the pandemic, such as the reopening of schools in September 
2020. Finally, stratified analyses by sex, age group, or country 
were beyond the scope of the current work and would have 
substantially reduced the statistical power of the analyses, 
especially considering the reduced sample size in the third 
wave due to attrition. Future studies with larger and more bal-
anced samples are encouraged to explore potential differences 
across these sociodemographic variables. Nevertheless, this 
study has made it possible to compare children’s lifestyles 
before, during, and after the pandemic, when the situation 
was fully restored. Furthermore, it includes a large sample 
from three European countries: Italy, Spain and Portugal. To 
the best of our knowledge, this is the first study to include in 
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comparisons of healthy lifestyles in children a time point as 
recent as September 2023. Thus, as a part of a larger study, 
this work adds understanding to the evolution of habits in 
children, not only during the COVID-19 confinement [20], 
but also after the pandemic.

In conclusion, 2 weeks after the lockdown, there was 
an increase in the proportion of children and adolescents 
with unhealthy habits of physical activity and screen use. 
Three and a half years later, in September 2023, the propor-
tion of children with these unhealthy habits decreased but 
remained higher than before the pandemic. On the other 
hand, during confinement, children and adolescents seemed 
to improve their sleep duration. In September 2023, results 
varied according to age, with more adolescents aged 13 to 
18 with inadequate sleep hours compared to confinement 
and the return to pre-pandemic levels. These results show 
that, despite a normalized situation after the pandemic 
without restrictions or alterations to routines, COVID-19 
has brought changes in the daily lifestyle of children and 
adolescents. These patterns highlight the need for public 
health strategies that promote healthy lifestyles, particu-
larly physical activity and screen-free routines, as well as 
interventions to support adequate sleep in adolescents.
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