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Abstract: Background/Objectives: Today, digital technologies are integral to children’s
lives; their increasing use, however, may raise health concerns. This study aims to examine
the effect of screen time on physical activity and lifestyle factors in German school children.
Methods: As part of the prospective hand-on-heart-study (“Hand-aufs-Herz"”), a com-
prehensive cardiovascular system check-up examination was conducted on 922 German
schoolchildren. The pupils were asked for a self-report on their daily physical activities
and club sports. The examinations on-site contained measurements of the pupils” weight
and height as well as their physical fitness, which was assessed by a stair-climbing test.
Results: A large proportion of pupils had a screen time of more than 2 h daily, regardless
of the day of the week (63-76%). In fact, pupils with a screen time > 2 h were more likely
to achieve poor grades in school (weekday ORs 3.23, 95% CI 1.76, 5.95; weekend ORs 3.28,
95% C1 1.53, 7.00) and not be members of a sports club (weekday ORs 2.35, 95% CI 1.68,
3.29; weekend ORs 2.13, 95% CI 1.44, 3.14). Pupils who did not meet both recommendations
for physical activity and screen time walked <5000 steps daily (60%), had a high proportion
of overweight/obesity (40%), were non-swimmers (38.5%), spent >7 h sitting (35.8%), and
slept fewer hours than recommended (30%). It has also been shown that longer screen
time has a negative impact on the lifestyle of children and young people. Conclusions:
Our results show that excessive screen time in children is linked to higher weight and
an unhealthy lifestyle, increasing long-term cardiovascular risks. Public health initiatives
aimed at reducing screen time, promoting physical activity, and encouraging healthier
habits are essential to improve children’s overall health and prevent future chronic diseases.

Keywords: physical activity; screen time; BMI; adolescents; sports clubs; hand-on-heart-
study (“Hand aufs Herz")

1. Introduction

Cardiovascular diseases (CVDs) remain the number one cause of death in industrial-
ized countries and account for about 11% of health expenses in Europe [1]. Cardiovascular
diseases not only affect adults but can also originate in childhood, even if they do not
manifest themselves at that time [2,3].

The risk factors for future CVDs can exist during childhood [4] but are modifiable [5].
The importance of physical activity (PA) in preventing CVDs has been widely recognized

Children 2025, 12, 576

https://doi.org/10.3390/ children12050576


https://doi.org/10.3390/children12050576
https://doi.org/10.3390/children12050576
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/children
https://www.mdpi.com
https://orcid.org/0000-0003-0087-0738
https://orcid.org/0009-0001-3837-8055
https://orcid.org/0009-0008-5276-5589
https://orcid.org/0000-0001-9341-3055
https://orcid.org/0009-0000-1488-751X
https://doi.org/10.3390/children12050576
https://www.mdpi.com/article/10.3390/children12050576?type=check_update&version=1

Children 2025, 12,576

20f12

and regular exercise helps improve cardiovascular health by lowering blood pressure,
reducing cholesterol levels, improving blood circulation, and preventing obesity, all of
which are key risk factors for heart disease [6,7]. It has already been shown that overweight
and obese adolescents have significantly lower cardiorespiratory fitness than their normal-
weight peers [8]. In fact, lower physical fitness is a proven independent risk factor for
all-cause mortality, regardless of weight status [9].

Despite the known benefit of physical activity [10], 81% of adolescents aged 11-17 years
worldwide are physically inactive [11]. In Germany, most children and adolescents are
inactive [12], with studies revealing that only 22% of girls and 29% of boys aged 3-17 meet
the World Health Organization’s (WHO) recommendation of being active for at least 60 min
a day. The proportion of children who fulfil the recommendations decreases continuously
with age [3,4]. The rising levels of inactivity are concerning, particularly in relation to the
growing amount of screen time, which has become a major factor in promoting sedentary
behavior among young people [1]. Children and youth today are growing up in a world
where both traditional and modern digital media are an integral part of everyday life [13].
Traditional media, such as television, coexist with newer formats like apps, video games,
YouTube, and vlogs. Televisions, smartphones, computers, laptops, and internet access are
now standard in almost every household [14,15].

Over the past decade, young people have increasingly spent more time using digital
media [14]. A large study from 22 countries has found that more than 1 in 10 adolescents
(11%) have signs of problematic social media behavior, struggling to control their use and
experiencing negative consequences [16]. In 2022, a survey conducted in Germany with
1219 children aged 6 to 13 years found that 81% of 12- to 13-year-olds already owned their
own smartphone. Television remained one of their favorite leisure activities, with 92% of
children watching television regularly, and 67% even watched it every day [15]. Just two
years later, almost every child between the ages of 12 and 19 years owned a smartphone [17].
A more recent German survey showed that screen time increases with age: 10-12-year-olds
spent an average of 87 min per day online, 13- to 15-year-olds spent 140 min, and 16- to
18-year-olds spent 166 min [18]. These figures exceed the recommended screen time limits,
which suggest a maximum of 45 to 60 min for children between the ages of 9 and 12 and
120 min for adolescents aged 12 to 16 years [19]. Not only might media consumption have
an impact on children’s physical activity and fitness; participation in club sports also plays
a decisive role. Young people who regularly took part in organized sport activities, whether
in clubs or at school, showed a higher overall level of activity and better physical fitness
than their peers who did not participate [8].

In addition to the alarming trends in screen time and physical activity among children
and adolescents, studies also show worrying results concerning sleeping habits. A study
of German schoolchildren aged 9 to 18 found that only half of them were getting the
recommended amount of sleep. If the recommendations for screen time and exercise are
also taken into account, only 9.7% of children met all three guidelines [20].

To summarize, there is a worrying trend about sleeping habits, lack of exercise, and
increasing screen time. Obesity and a lack of physical activity are among the main risk
factors for cardiovascular disease. This raises the question of the extent to which increased
media consumption not only reduces daily exercise but also contributes to weight gain
and has a negative impact on other lifestyle habits. In the present study, we investigated
the influence of screen time on physical fitness and lifestyle by combining the results of a
self-report on daily physical activities with a standardized fitness test.
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2. Materials and Methods
2.1. Study Population

In this ongoing study, a total of 922 pupils at a secondary school in the rural Munich
area, including siblings, were enrolled between April and July 2024. The consent of both
parents was required for participation in our study. For the current analysis, young adults
(aged 18 to 20 years) were excluded, and the data of 883 children and adolescents aged
between 8 and 18 years were analyzed.

2.2. Procedure

The study presented here bases itself on data collected with the project hand-on-heart
(“Hand-aufs-Herz”, German Clinical trial register DRKS00033999), a prevention project of
the Department of Pediatric Cardiology of the University Hospital Munich [21]. Ethical
approval to perform this study was granted on 15 April 2024 with the project number
(24-0147) by the Ethics Committee of the Ludwig-Maximilians-Universitét.

At the beginning, the project was presented to the parents in a letter and with informa-
tion flyers handed out to school management and supervising teachers. This was followed
by a parents’ evening at which the parents were informed again in detail. The project
was presented to all pupils on a class-by-class basis. Registration was carried out via a
written form; the signature of both parents was required for participation. The tests were
carried out by our study team in the school. All participants presented themselves once,
and parents were informed of the dates in advance by email. The examinations lasted 45 to
60 min per participant, of which 15 to 20 min were needed to answer the questionnaire on
a tablet.

The study team consisted of three doctors and a total of ten students from the health-
care sector. Two doctors and three to four students were present per day. The doctors
are members of the Pediatric Cardiology Department of the University Hospital Munich
and are experienced in the diagnostic methods used. The students received a detailed
briefing from the doctors, initially carried out the assigned tasks under supervision, and
were allowed to work independently if they performed satisfactorily.

2.3. Instruments

All pupils underwent a detailed cardiovascular examination, including a questionnaire
comprising items on their health status, physical activity, and sedentary behavior. The
survey was created with REDCap 14.6.7. Comprehensive data were collected on health and
fitness: frequency of daily and weekly physical activity, school grade in Physical Education,
swimming ability, steps during the day, sedentary behavior, and screen time during the
week and on weekends. The questionnaires were answered under pseudonyms without
the presence of parents and teachers to ensure the honesty of the children.

Firstly, the participants were asked whether they would describe themselves as fit.
This question could be answered with yes or no. With regard to physical activity, the
students were first asked how long they were physically active per day in a typical week;
the activities were categorized into moderate to vigorous intensity, vigorous intensity, and
those that reinforce muscle strength, in accordance with the WHO guidelines [22]. The
answer options were less than an hour, one hour, one to two hours, or more than two hours
for moderate to vigorous activity and less than once a week, once a week, two to three times
a week, and more than three times a week for vigorous activity and those that strengthen the
muscles. According to the WHO guidelines, at least 60 min of moderate to vigorous activity
per day as well as performing vigorous activity and those strengthening the muscles at
least three times a week were defined as being in line with the recommendations. The
pupils were also asked if they were members of a sports club. If the answer was yes, the
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type of sport should be indicated. In the questionnaire, the students were also asked to
indicate the sports grade of their last school report: the possible answers were 1 to 6, with 1
being the best and 6 the worst grade in the German school system. They were also asked
whether they could swim, with the answer options ranging from yes very well to a little to
no. The students were also asked whether they could swim 100 m at a stretch. The students
who measured their daily step count with their mobile phone should indicate whether
they take less than 5000 or less or more than 10,000 steps a day. If daily step count was not
measured, the answer option “do not track” was to be chosen. Screen time was to be given
in full hours, once for weekdays and once for weekends, with possible answers ranging
from 1 to 8 h. In addjition, the daily sitting time was surveyed; here, the participants could
choose between less than three, 3-5 h, 6-7 h, or more than 7 h. Finally, the students were
asked whether they have sleep problems and how many hours they sleep per night during
the week or at the weekend (<5, 5-6, 6-7, 8-9, >10 h). The questionnaires were analyzed by
a team of three people according to the four-eyes principle using a fixed scheme.

The weight and height of the participants was measured on-site by our study team.
The participants were asked to remove shoes, heavy clothing, jewelry, and any items in their
pockets. The weight was assessed with portable electronic scales. The children were asked
to stand in the center of the scales and let their arms hang loosely beside their bodies. They
were instructed to stand still to enable an accurate measurement. The weight was recorded
in kg to one decimal place when the scale showed a fixed value on the display. For height
measurement, the participants were asked to stand up straight against a wall, making sure
that their shoulders were at the same height, their knees were together, and their arms were
hanging beside their bodies. The head, buttocks, or heels should touch the wall in at least
two places. The children were asked to stand still and fixate on a point straight in front of
them. The height was measured using a board which was placed on a right angle to the
measuring stick. The values were measured to the nearest half a centimeter and rounded
down if necessary.

The following formula was used to calculate the body mass index (BMI). Overweight
and obesity were defined as recommended by the German obesity society (overweight
weight percentile > 9097, obesity if weight percentile > 97) [23].

Physical fitness was measured using a stair-climbing test, a standardized exercise
test that was further developed and adapted by the Department of Pediatric Cardiology
at the LMU [24]. The test was carried out on-site by the study team and subsequently
evaluated. The test consists of running up and down four floors as quickly as possible,
where each step must be taken individually. All participants were cheered on with the same
phrases. The time required was measured in seconds using a stopwatch. Age- and gender-
dependent cut-off values were used for the test. Based on the time achieved, the fitness
of the participants was rated as good (males <10 y 40-55s, males >10 y 40-50s, females
all ages 40-55s), moderate (males <10 y 55-75s, males >10 y 50-65s, females <10 y 55-75s,
females >10 y 55-70s), or poor (males <10 y >75s, males >10 y >65s, females <10 y >75s,
females >10 y >70s).

Physical activity was defined as the number of hours spent engaging in sport according
to the questionnaire completed by the students, while physical fitness was the result of the
stair-climbing test, which was carried out on-site.

2.4. Statistical Analysis

The characteristics of the study population, such as sex, age, BMI, and school level,
were compared between the categories of screen time (within recommendations, <2 h
versus exceeding recommendations, >2 h) during the weekday and weekend [19]. The key
outcome variables, including sports grade, self-assessed fitness, swimming ability, and
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PA behaviors (steps per day, time spent on PA per day, and time spent on high-pulse and
muscular PA per week), were summarized and compared between males and females. To
examine group differences for continuous variables, Student’s t-tests were performed, and
to evaluate differences between proportions of categorical variables, chi-square tests were
used. Univariate logistic regression models were employed to explore the relationship
between sex and binary outcomes and to quantify changes in mean BMI by sport club
membership. Multivariable logistic models were adjusted for age. Effect sizes were reported
where relevant (odds ratios with 95% confidence intervals). Statistical significance was set
at an alpha level of 0.05. All analyses were conducted using R version 4.4.2 (2024-10-31
ucrt) [25].

3. Results

Of the total number of pupils enrolled in this ongoing study (n = 922), 883 pupils aged
between 8 and 18 were included in the analysis. The characteristics are shown in Table 1.
The mean (SD) age of the children was 13.1 (2.4) years, and the proportion of girls was 46%
(n = 406). The mean (SD) BMI of the included pupils was 19.4 (3.7) kg/m?2. Most of the
children and adolescents (68.4%) attended secondary school.

Table 1. Characteristics of the hand-on-heart-study population.

L. All Screen Time During Weekday Screen Time During Weekend
Characteristics
Children <2h >2h p-Value <2h >2h p-Value
Number of pupils, N 883 324 559 213 670
Sex 0.292 0.805
Male 477 (54.0) 167 (51.5) 310 (55.5) 113 (53.1) 364 (54.3)
Female 406 (46.0) 157 (48.5) 249 (44.5) 100 (46.9) 306 (45.7)
Age, years 13.1(24)  11.7(2) 13921  <0.001 11322 136(.1) <0.001
B((’gl\y/[?;alf;}lr‘ffx 194(37) 180(32) 202(37) <0001  176(31) 200(37)  <0.001
School level <0.001 <0.001
Primary school 100 (11.3) 81 (25.0) 19 (3.4) 63 (29.6) 37 (5.5)
Middle school 58 (6.6) 10 (3.1) 48 (8.6) 9 (4.2) 49 (7.3)
Secondary school 604 (68.4) 189 (58.3) 415 (74.2) 111 (52.1) 493 (73.6)
High school 121 (13.7)  44(13.6)  77(13.8) 30 (14.1) 91 (13.6)

Data are mean (SD) or 1 (%) and tested with regard to screen time per weekday or weekend using Student’s t-test
for continuous and X2 test for categorical variables.

In terms of media consumption, 324 children spent 2 h or less in front of a screen
during the week, whereas 559 children spent 3 h or more. On the weekend, nearly 3 in
4 children (670/883) indicated >2 h of screen time, while 24.1% (213/883) indicated <2 h.

Regarding differences in screen time, no significant differences were found between
males and females, regardless of day of the week. However, compared to children with
<2 h of screen time during the week, children who had screen time >2 h during the week
were older (mean [SD]: 13.9 [2.1] years versus 11.7 [2.2]), had a higher BMI (mean [SD]: 20.2
[3.71 kg/ m? versus 18.0 [3.2] kg/ m?), and were more frequently in secondary school (74.2%
versus 58.3%). The results were similar for screen time on weekends.

3.1. Influence of Screen Time on Sport Outcomes

As shown in Table 2, children who had >2 h of screen time (versus <2 h) during the
week were 3.23 (95% CI 1.76, 5.95) times more likely to receive a grade of 3 or worse in
sports and 2.35 (95% CI 1.68, 3.29) times more likely not to be a member of a sports club.
The association remained significant after adjusting for age. We found similar results for
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screen time on weekends, although the association between sports club membership and
weekend screen time disappeared after adjusting for age.

Table 2. Sports grade and sports club membership by screen time.

Outcome Screen Time During Weekday Screen Time During Weekend
N Unadjusted Age-Adjusted Unadjusted Age-Adjusted
Sports grade at school
1 524 Reference Reference Reference Reference
2 288 2.14 (1.57, 2.92) 1.80 (1.27, 2.54) 1.93 (1.35, 2.76) 1.52 (1.03, 2.25)
>3 71 3.23 (1.76, 5.95) 2.82 (1.46, 5.42) 3.28 (1.53, 7.00) 2.69 (1.20, 6.01)
Sports club
membership
Yes 639 Reference Reference Reference Reference
No 244 2.35 (1.68, 3.29) 1.75 (1.22, 2.53) 2.13 (1.44, 3.14) 1.48 (0.97, 2.25)

Percentage

Values are odds ratios and 95% confidence intervals based on logistic regression. The influence of screen time > 3
(test) versus <2 h (control) was assessed for each outcome. Bold font indicates p < 0.05.

3.2. Adherence on Screen Time and Physical Activity Recommendations

The evaluation of the pupils’ physical fitness revealed that 30% showed moderate
to poor fitness and 70% showed a good fitness level (Figure 1A). Regarding the recom-
mendations for screen time, only about 17.9% of the children met the recommendations
(Figure 1B). Considering both physical activity and screen time together, it was found that
only about 11.9% of the study participants met the recommendations for both, about 61.6%
met one of the two, and 26.5% did not follow either recommendation (Figure 1C).

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

A. On-site nent of physical fitness 100% B. Screen time recommendations \ 100% C. PA and screen time recommendations fulfilled
90% 90%
80% 80%
70% 70%
60% 60%
50% 50%
40% 40%
30% 30%
20% 20%
10% 10%
Good Moderate Poor 0% Within Exceeds 0% Both Only 1 None

recommendation  recommendation

Figure 1. Proportion of children adhering to screen time and physical activity recommendations.
(A) shows the results of the physical fitness assessment on-site. (B) shows proportion of pupils within
or exceeding screen time recommendations. (C) shows proportion of children who fulfill both, only 1,
or none of the recommendations.

3.3. Lifestyle Indicators and Adherence to Screen Time and Physical Activity Recommendations

Lifestyle indicators and adherence to physical activity and screen time recommenda-
tions are depicted in Figure 2. Approximately 56.3% of children who self-reported that they
were not fit did not meet either the recommendations on screen time nor the ones for physi-
cal activity (Figure 2A). A large proportion of the children who did not fulfil both of the
two recommendations for physical activity and screen time were not members of a sports
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club (53.3%, Figure 2B), had a school grade of >3 in Physical Education (52.1%, Figure 2C),
walked <5000 steps per day (60%, Figure 2D), spent >7 h sitting (35.8%, Figure 2E), had
a high proportion of overweight or obese (40%, Figure 2G), were non-swimmers (38.5%,
Figure 2H), and slept for less than the recommended hours (30%, Figure 2I).

A. Positive self-assessment of fitness

80%

0% B. Member of a sports club 80% C. PA grade in school

70%
60%
50%
40%
30%
20%
10%

P <0.00001 P <0.00001 P <0.00001

70%
60%
50%
40%
30%
20%
10%

70%
60%
50%
40%
30%
20%
10%

- = i

v
0% Yos

0% D. Steps per day

I

Three

One Two

F. PA outdoors

]|

°
0% Yes

0%

No No

E. Time spent sitting

80% 80%

70%
© 60%
F50%
5 40%
S 30%
% 20%

10%

P <0.00001 P <0.00001 P 0.12403

70%
60%
50%
40%
30%
20%
10%

70%
60%
50%
40%
30%
20%
10%

mll

0%

<5000 <10,000 > 10,00

G. BMI category

0% 0%

0 3-5 hours 6-7 hours

H. Swimming 100m

Do not track <3 hours > 7 hours Yes No

|. Sleep recommendations

80%
70%
60%
50%
40%
30%
20%
10%

0%

80%
70%
60%
50%
40%
30%
20%
10%

80%
70%
60%
50%
40%
30%
20%
10%

P 0.00163 P 0.00005 P <0.00001

i

Underweight Normal weight Upper normal Overweight/

range

0% 0%

Exceeds
recommendation

Yes,
but not so good

Yes,

Below
very good i

Within

obesity I

Fulfillment of PA and screen time recommendations fulfilled: M Both I Only 1 Il None

Figure 2. Lifestyle indicators according to adherence to screen time and physical activity recommen-
dations. p-values are based on x2 test.

4. Discussion

The prevention project hand-on-heart (“Hand-aufs-Herz”) is an ongoing project that
has collected data from almost 900 German school children. The children and adolescents
completed a questionnaire which included questions on media consumption, daily step
count, membership in a sports club, and a self-assessment of their daily physical activity.
Biometric data such as height, weight, and BMI were measured on-site. This study aimed
to investigate the influence of screen time on children’s lifestyle and physical fitness.

The results of our study raise concerns. Only around 20% of children complied with
the recommended limit of, depending on age, 1-2 h of screen time per day. If the daily
recommended minimum duration of physical activity is also considered, the proportion
of children who followed both recommendations fell to only 10%. In a comparable study,
higher adherence to the recommendations was found, but the results were still worrying;:
only around a third of the 15,000 included children met the recommendations for screen
time and physical activity [20]. The recommendations are based on the guidelines of the
Federal Centre for Health Education (BzgA) and the WHO and are supported by several
German medical associations like the German Society for Paediatric Cardiology [19,22,26].

Children today grow up with the daily use of media [14]. Our study found that almost
3 out of 4 children spend 3 h or more in front of a screen on the weekend. Other studies
confirmed these results. In more than 100,000 children aged 6 to 14, a similar average
screen time of almost 3 h per day was found, a value that is considered too high at any
age according to the guidelines [19,27]. These studies clearly demonstrate that high media
consumption is prevalent. It should be kept in mind that excessive use can have negative
consequences on health and behavior. Obesity can be a consequence of media consumption
and is encouraged by it [28]. Excessive media use can also lead to sleep disorders, poorer
school performance, and behavioral problems [29].
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In the present study, the consequences of excessive digital media use were identified:
children spending more hours in front of a screen are more likely to be physically inactive.
These results were confirmed by another study, which linked screen time to physical activity
in everyday life [30]. In addition, this study found that children’s BMI was positively
correlated with screen time. Children who spent less than two hours in front of a screen at
weekends had an average BMI of 17.6, while children with more than two hours of screen
time had an average BMI of 20.

This was further validated by a study that also showed a correlation between BMI,
the amount of digital media consumption, and physical activity. Children who were
overweight tended to exercise less and spend more time in front of screens. The screen
time of children with a BMI of <90. Pzt. was 12.6 = 9.7 h/week vs. the screen time of those
with a BMI of >90. Pzt., which was 18.3 £ 15.7 h/week. A total of 57% of normal-weight
children also took part in sport outside of school, compared to only 32% of overweight
children [31].

It was additionally observed that non-compliance with the recommendations for
physical activity and screen time can have an impact on lifestyle. A large proportion of the
children who did not meet either recommendation did not attend a sports club, walked
less than 5000 steps per day, sat for more than 7 h per day, scored 3 or worse in sports,
and were overweight or obese. Research has also previously demonstrated that there is a
correlation between exercise behavior, dietary habits, and smoking status [3]. Digital media
consumption increases with age [18]. The results of this study also show that older children
were more likely to have screen time that exceeded the recommendations.

In summary, it can be said that this study produced similar results to preceding studies.
Children with too much screen time also displayed sedentary behavior and had a higher
risk of becoming overweight. They were also less likely to be members of a sports club and
had a lower daily step count. The special feature of this study is that, in addition to the
self-assessment, physical fitness was analyzed on-site using a stair-climbing test [24].

Exercise has many positive effects on the body and the mind. However, less active
lifestyles have increased the rate of obesity and associated health problems [32]. Physical
activity has important health benefits, including lower blood pressure, lower BMI, and
improved triglyceride levels [3]. Fitness is an independent risk factor for cardiovascular
disease and should be given special consideration [3]. The fitness of children and adoles-
cents decreases with increasing media consumption, which underlines the need to take
preventive measures at an early stage. At the same time, it is evident that the younger
generation’s interest in digital media is growing steadily, and their daily use of it has
become indispensable in everyday life.

Considering the results of this study; it is crucial to develop preventive measures and
continue to implement existing ones. Parents are cautioned and asked to consider media
use according to the age, health, and developmental stage of each child [14]. Further studies
show how important it is to develop a health promotion program that includes promoting
the recommended amount of physical activity and screen time [20,33]. In addition, the
focus should be directed towards more physical activity for children and adolescents in
schools [3].

With regard to the problem of overweight children, it was found that simply increasing
physical activity only brings about limited benefits. Rather, it was shown that reducing
sedentary behavior is a much more effective strategy for preventing and reducing obesity [3].
In contrast, a meta-analysis showed that although interventions on media consumption
could reduce children’s screen time, no effect on BMI was achieved [34]. For our study,
this means that although a link between high media consumption, obesity, and lack of
exercise was found, the solution does not lie in reducing screen time alone. Rather, lifestyle,
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especially sedentary behavior, should also be considered. In this regard, holistic lifestyle
interventions and their impact on obesity in children and adolescents should be further
studied, preferably with larger sample sizes [34].

It also became clear that the real-life effects of measures to promote physical activity
can only be determined if sufficient previous comparative data are available [30]. In order to
obtain better data, fitness should be measured in an objective manner, and the result should
then be compared to the children’s statements. Therefore, we included a dedicated and
standardized fitness test in our screening process. As fitness is an independent risk factor for
cardiovascular disease, the focus should not only be on surveying the media consumption
of children and adolescents but be, in particular, on the objective and meaningful recording
of fitness in order to develop targeted preventive measures on this basis.

Despite efforts to create a standardized setting, our study has some limitations.

Daily and weekly physical activity and screen time were collected using a question-
naire that required a certain sense of time. This ability may not yet be fully developed in
younger children. Questionnaires were also used in other studies to assess these aspects,
although age dependency could play a role, such as in a study with 9- to 18-year-olds [20].

In addition to a basic sense of time and understanding, the value of the data collected
was based on the honesty of the answers collected. However, children may have concealed
their actual habits for fear of consequences. One study tried to circumvent this by having
parents fill out the questionnaires, but this could lead to bias as they often do not know
their children’s media consumption and activity in detail [31].

In addition to the steps already taken, as outlined in the Methods Section, better
documentation of screen time without being dependent on the subjective assessment of
the children could be made possible by recording the time using the electronic devices
themselves, which already record screen time.

5. Conclusions

Our results confirm the negative effects of too much screen time on the lifestyle of
children and adolescents, which have already been investigated. We show that pupils
showing excessive media consumption are more likely to consider themselves as not fit
and conducted a standardized fitness test to objectify this finding.
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