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Abstract. Introduction: Reduced physical activity among children is a significant public health issue linked to a higher
risk of obesity, metabolic disorders, and poor mental well-being. The increasing amount of time children spend in front
of screens calls for innovative strategies to engage them in physical activity. Recent technological advancements could
help adolescents increase physical activity through gamification, social challenges, and interactive missions. In this way
physical activity can increase within family environments. This study aims to assess the level of physical activity among
children in Bulgaria, based on their parents' perceptions, and to evaluate their willingness to use innovative digital
solutions for physical activity. Materials and methods: A pilot online survey was conducted via Google Forms among
parents of children aged 5-16. The survey included questions related to activity levels, barriers to physical activity, and
attitudes toward digital interventions. The results were analyzed and described in Microsoft Excel. MedCalc was used
for statistical analysis. There is a notable correlation between age-appropriate physical activities and the time children
spend in front of screens, including the use of mobile games that promote movement through enjoyable games and
challenges. Results: In terms of physical activity, 57% of parents believe that their child is sufficiently active, while 43%
report insufficient activity. The main barriers to activity include limited time, the temptation of electronic devices, and
low motivation. 62% of respondents are willing to use an app to encourage exercise, while only 4% are not. The most
preferred digital features are games, challenges, and sharing results with peers. Conclusion: Parents are willing to use
digital tools to increase their children's physical activity. By incorporating game elements, exercise becomes fun, and
social aspects foster community spirit, motivating kids to stay active together. Family involvement strengthens bonds
and provides role models, thus promoting physical and emotional well-being.
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Pe3rome. BbeedeHue: HamaneHama ¢husudecka akmusHocm cped Oeyama npedcmasrisiea 3Ha4uMm oblecmeeHo30pa-
8eH npobrieM, cebp3aH C MO-8UCOK PUCK OmM 3amibcmsigaHe, MemabosiumHuU HapyweHUs U 8rToWeHO Mcuxu4yHo brnazo-
rony4ue. Hapacmeauwomo speme, koemo Oeyama rpekapsam rpeod ekpaHu, Hanaza paspabomeaHemo Ha uHo8amus-
HU cmpameauu 3a HacbpyasaHe Ha husuyeckama akmusHocm. CbepeMeHHUme OueumarnHu mexHomno2uu Mo2am 0a
nodrnomMoeHam yeernu4agaHemo Ha ¢husudeckama akmusHocm cped nodpacmeauwume 4pe3 elimuchukayusi, coyuanHu
npedu3sukamericmea U UHMepakmusHU MUCUU, Kamo 10 mo3u Ha4yuH CmumMysiupam akmusHocmma u e cemeliHa cpeda.
Hacmosiwjomo npoy4sare uma 3a uen 0a oueHU HUBOMO Ha ¢huauyecka akmueHocm cped deyama 8 bbreapusi 6b3 oc-
HOoB8a Ha 8b3Mpusmusima Ha mexHume pooumesnu, Kakmo U 20mosHocmma um da u3rnonssam UHo8amueHU OuaumarsnHu
peweHus 3a HacbpyaeaHe Ha uauyeckama akmusHocm. Mamepuan u memodu: [lpogedeHo e MuIoMHO OHalH aH-
KemHo ripoyysaHe 4pe3 Google Forms cped podumenu Ha deya Ha 8b3pacm 5-16 200uHU. AHKemama 8KJ1Ho48a 8bI1POoCU,
C8bp3aHU ¢ HUBOMO Ha husudecka akmusHocm, bapuepume nped aKkmu8HUsI Ha4YUH Ha XXueom U Hazrnacume KbM Ouau-
marsnHu uHmepeeHyuu. Pesynmamume ca obpabomeHu u onucaHu & Excel, a 3a cmamucmuyecku aHanu3 e u3rnonssaH
cogpmyepbm MedCalc. YcmaHogeHa e cbujecmeeHa 8pb3ka Mex0y 8b3pacmoso nodxooswume ¢huauyecku 0eliHocmu
u 8pememo, koemo Oeyama fpekapsam rnped eKkpaHu, 8KIIYUMESIHO U3ron3eaHemo Ha MOBUITHU Ugpu, KOUMO Hacbp-
uyasam 0suxeHuemo 4pe3 3abasHu uzspu u rpedudsukamericmea. Pesynmamu: 1o omHoweHue Ha ghusuyeckama ak-
musHocm 57% om podumeniume cMsmam, 4e msxHomo Oeme e docmambyHO akmusHo, dokamo 43% cbobujagam
3a HedocmambyHa akmueHocm. OcHogHUMe bapuepu 8KioYs8am 02paHUYeHO 8pemMe, KOHKYpeHyusi ¢ OueumarnHume
ycmpoticmea u Hucka momusauus. 62% om pecrioHdeHmume buxa U3ron3eanu MOBUITHO MPUIoXeHuUe 3a HacbpyasaHe
Ha ¢husuyeckama akmusHocm, dokamo edea 4% 3asieseam, ye He buxa 20 uarnonaeasnu. Hal-npednoyumaHume hyHK-
yuoHanHocmu ca uepu, npedusgukamericmea u crnodernsHe Ha pe3yrnmamu ¢ 8pbCMHUUU. 3aknodeHue: PoOumenume
buxa usnonaeanu OuaumarnHu UHCMPYMeHmU 3a ysenu4yasaHe Ha ghuduyeckama akmueHocm Ha ceoume Oeua. Ype3
BK/TIOYBaHE Ha U2pos8U efleMeHmu ¢husuyeckama akmusHOCm cmaea ro-3abasHa, a coyuanHume acrnekmu cb3dasam
4yecmeo 3a obwHocm u momusupam Oeyama 0a 6b0am akmusHU 3aedHo. Yyacmuemo Ha cemelicmeomo donpuHacs
3a yKperneaHe Ha 8pb3Kume Mex0y 4rieHogeme My U Ocuzypsia Mono)umesHu ponesu mModeru, Koumo Hacbpyasam
usuyeckama akmueHoOCm U eMoyuoHaHomo brazornosnyJue.

Knroyosu dyMU: 3a/imbCmsieaHe, 36pas;-/a oceedomeHocm, gusuyecka akmusHocm, QueumarnHu npurnoXxeHus
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INTRODUCTION AND PURPOSE

Decreased physical activity in children is a major
public health concern associated with an increased
risk of obesity, metabolic disorders, and poor mental
health, with the decline in energy expenditure being a
key factor contributing to excessive body weight [1].

A report by the World Health Organization
(WHO) shows that less than 20% of adolescents
worldwide are physically active, with a higher preva-
lence of inactivity among girls [2, 3].

The increasing amount of time children spend in
front of screens is related to alarming issues of well-be-
ing, mental health and social engagement, calls for
increased awareness in society to the importance of
sports, and also requires the implementation of innova-
tive strategies to engage children in physical activity [4].

Due to the increasing number of children who
are overweight or obese and the rising economic
costs, we need to dedicate more resources to ef-
fective obesity prevention and treatment programs.
Early prevention is the best way to reduce the long-
term healthcare costs and productivity losses linked
to childhood obesity. It is more effective than waiting
for treatment later [5].

There is a growing body of research demon-
strating the benefits of team sports and working with
professional trainers and coaches to enhance ado-
lescents’ attitudes toward physical activity [6, 7].

Recent technological advancements could also
be considered as possible approaches to help ado-
lescents increase physical activity through gamifica-
tion, virtual reality, social challenges, and interactive
missions to encourage physical activity within family
environments [8, 9, 10].

This study aims to assess the level of physical
activity among children in Bulgaria by examining
their parents’ perceptions. It seeks to evaluate par-
ents' awareness to the associated risks and chal-
lenges, explore the potential motivations that could
encourage their children to engage in sports, and
assess their willingness to utilize innovative digital
solutions to promote physical activity.

MATERIALS AND METHODS

A pilot online survey was conducted via Goog-
le Forms among parents of children aged 5-16. The
survey was divided into three sections. The first sec-
tion collected demographic information, including the
age and gender of the children. The second section
focused on activity levels, types of sports practiced,
awareness of the risks associated with a lack of phys-
ical activity, as well as the challenges and motivations
related to physical activity. The third section exam-
ined attitudes toward digital interventions.

The questionnaire consisted of two open-ended
and eleven close-ended questions and was distrib-
uted randomly among parents' school groups.

Statistical analysis was performed in MedCalc
to compare differences among variables and to exa-
mine the statistical dependencies between them.
For each variable with individual values, a frequen-
cy analysis was conducted. Additionally, for every
pair of single variables, a correlation analysis was
carried out using the Chi-square test. The study pre-
sents the following parameters: degrees of freedom
(DF) and significance level.

REsSuULTS

We received a total of 85 distinct responses to
the questionnaire, which reflects a diverse range
of insights and opinions. Most of the respondents
have children aged 8-12 years, with an almost
equal number of girls (n = 41) and boys (n = 44)
— Table 1.

Table 1. Demographic characteristics

Input parameter Value
Age group Male Female
* 5-7 8 12

* 8-12 21 21
*13-16 15 8

According to 48 parents (56.5%), their children
are actively engaged in sports, with the majority
aged between 8 and 12. This active group consists
of 27 children playing team sports (basketball, vol-
leyball, football, etc.) and 21 practising individual
sports. Excessive screen time (more than 3 hours
daily) was reported in only 6 children (22.2%) from
the team sports group and in 4 (19%) children from
the individual sports group.

Among the children with insufficient engage-
ment in physical activities according to their par-
ents, 37 (43.5%), (n = 19, 51.4%) have screen time
of more than 3 hours per day, 11 (29.7%) are not
engaged in any sports activities. 6 of them (54.5%)
have more than 3 hours of screen time. 19 (51.4%)
report physical activity mostly in individual sports
like swimming, cycling, running, martial arts, tennis,
dancing, etc. — Figure 1.

Screen Time Distribution by Type of Sports
Activity

Team Sports

Individual Sports No Sports

Sports Activity Group

m3-4 hrs mOver 4 hrs

Fig. 1. Screen time distribution by type of sports activities

24 M. Dimitrova, I. Zhelyazkova, T. Stoilova... Obesity in adolescents: factors, consequences, and prevention strategies...



Our results show that prolonged daily screen
time (more than 3 hours) is substantially more prev-
alent among children with insufficient physical activ-
ity. Children involved in team sports have the lowest
proportions of prolonged screen time, which aligns
with evidence that team-based and structured sport-
ing environments may reduce sedentary behaviours
compared to participation in individual or no sports.

Key reasons for the lack of physical activity in-
clude low motivation, insufficient time, and insuffi-
cient sports facilities. — Figure 2.

low motivation

insufficient

health issues -
time

insufficient
facilities

Fig. 2. Key factors affecting physical activities

According to the data, 98.8% of parents consid-
er regular physical activity to be ,extremely impor-
tant or ,important® for their child‘s health. Despite
this consensus, parents reported significant obsta-
cles preventing their children from being sufficiently
active. When asked about the barriers to physical
activity, the results showed an exact split between
three primary factors: lack of time, lack of motiva-
tion, and lack of suitable conditions/infrastructure,
each cited by 48.2% (n = 41) of respondents as key
hurdles. Health reasons were a less frequent barri-
er, cited by 16.5% of the sample.

An analysis of the open-ended responses re-
garding the risks of inactivity identified four main
themes: 1) obesity and metabolic disorders — the
most frequently mentioned concern; 2) muscu-
lo-skeletal issues — participants specifically noted
problems such as spinal curvatures and muscle
weakness; 3) mental health decline — this included
issues like low self-esteem and poor concentration,
and 4) social isolation — often linked to excessive
screen time among the respondents — Figure 3.

f@

= Musculo-skeletal disorders
= Socialisolation

= Obesity
= Mental well-being

Fig. 3. Perceptions of the negative impact of reduced
physical activity among respondents

When asked to describe specific methods
used to stimulate their children's physical activity
(open-ended question), the responses gravitated
around three primary strategies: personal example
and shared family activities — respondents frequent-
ly stated that they "lead by example," "play together
outside," or "train with the child," highlighting that
active parents tend to raise active children. Outdoor
recreation is an effective way to increase physical
activity, as many parents depend on non-compet-
itive outdoor activities, such as walking in parks,
hiking in the mountains, and cycling, to help com-
bat sedentary behaviour. Additionally, enrollment
in organized sports, including structured training
sessions for swimming, football, and martial arts, is
seen as a necessary measure to promote regular
physical activity and instil discipline.

Our findings suggest that children’s existing play
preferences create a strong foundation for the suc-
cessful integration of gamified digital tools to pro-
mote physical activity. In our sample, 80% of parents
reported that their children enjoy playing outdoors,
indicating that most children are already motivated
by exploration, movement, and unstructured physi-
cal play. At the same time, 48.2% reported that their
children regularly engage in playing or video games,
and 31.8% indicated that their children enjoy playing
board games. These results demonstrate that chil-
dren are not only physically playful, but also highly
receptive to game-based reward systems, strate-
gic thinking, storytelling, and competition — all core
components of gamification.

Importantly, 64.7% of parents in our study ex-
pressed interest in a mobile game that encourages
movement through fun challenges and playful inter-
actions. This finding indicates a high level of paren-
tal acceptance and readiness for digital health solu-
tions grounded in gamification.

STATISTICAL ANALYSIS

The results from the frequency analysis of sin-
gle-valued variables show that an equal number of
participants responded that children have enough
physical activity. The result regarding the amount of
time children spend in front of the screen is alarming.
The 45.99% of all children are in front of a screen for
2-3 hours daily — Table 2.

The correlation analysis conducted to assess
the statistical significance of the values indicates
a significant correlation among a child‘s age, level
of physical activity, and the time spent in front of a
computer (see Table 3).

Additionally, there is a notable correlation be-
tween age-appropriate physical activities, and the
time children spend in front of screens, including
the use of mobile games that promote movement
through enjoyable games and challenges. There-
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fore, physical activities are significantly related to
both the use of mobile games and screen time. Fur-
thermore, a child's age is directly associated with
both their level of physical activity and the amount of
time they spend in front of screens.

Table 2. Results from frequency analysis
of single-valued variables

Results
Variables Explored
parameters Number %

Girl 41 48.2%
The children‘s Boy 44 51.8%
gender

Total 85 100.0%
Do you think your |Yes 48 56.5%
child gets enough iy 37 | 435%
physical activity for
his/ her age? Total 85 100.0%
How much time up to 1 hour 16 18.8%
does the child 2-3 hours 39 45.9%
spend in front 3-4 hours 20 | 235%
of screens
(phone, tablet, TV, |More than 4 hours 10 11.8%
computer)? Total 85 | 100.0%

Table 3. Results from correlation analysis

Degrees of | Significance

Explored parameters freedom (DF) | level, p value

Child‘s age vs enough
physical activity for their 2
age

Child‘s gender vs enough
physical activity

Child‘s age vs the time the
child spends in front of 6
screens

Child‘s gender vs the time
the child spends in front 3
of screens

Child‘s age vs use of
a mobile game that
encourages movement 6
through fun games and
challenges

Child‘s gender vs use
a mobile game that
encourages movement 3
through fun games and
challenges

Physical activity relevant
for the age vs time spent
in front of screens (phone,
tablet, TV, computer)

0.0494*

1 0.9469

0.0005*

0.4622

0.5008

0.7388

3 0.0083*

Physical activity relevant

for the age vs use a mobile
game that encourages 3
movement through fun
games and challenges

0.0238*

The time spent in front

of screens vs use a mobile
game that encourages 9
movement through fun
games and challenges

0.5312

*Statistically significant differences are found

DiscussION

To our knowledge, this study is the first one in
Bulgaria analyzing parents’ perceptions on the im-
portance of physical activity for their children. It ex-
amines the risks associated with insufficient phys-
ical engagement and parents’ attitudes toward the
potential use of digital tools to enhance their chil-
dren’s motivation and participation in physical activ-
ities. Our results outline several important insights.

A key finding is the clear connection between
insufficient physical activity and excessive daily
screen time. Almost half of the children classified as
not sufficiently active had over three hours of daily
screen time, while children engaged in organized
sports — particularly team sports — showed the low-
est rates of prolonged screen use. This supports the
widely recognised view that structured sport partici-
pation can act as a protective factor against seden-
tary behavior by providing routine, social accounta-
bility, and an enjoyable alternative to screen-based
leisure [11].

Parents are perfectly well-informed about the
negative effects of physical inactivity, but at the
same time, almost half of those surveyed (43.5%)
noted that their children do not get enough physi-
cal activity, and at the same time have excessive
screen time. These findings suggest a serious con-
tradiction between parents' attitudes toward this
problem and their actions. At the same time, parents
identified modifiable barriers to regular activity, such
as lack of time, limited motivation, and insufficient
facilities. Children’s play preferences — with 80%
enjoying outdoor games, 48.2% electronic or vid-
eo games, and 31.8% board games — together with
the finding that 64.7% of parents are interested in
a mobile game that promotes movement, highlight
the high potential for gamification. Health reasons
appear to be a less significant factor, which means
that all barriers for parents can be easily overcome.
Everything here depends on the motivation of the
parents, not the children. These findings may lead
to the conclusion that among the surveyed group,
physical activity in children is closely related to the
behaviour and habits of their parents.

“Lead by example” is another important finding
in our study, showing that parents‘ roles and models
can influence children’‘s attitudes toward the impor-
tance of sports for physical and mental well-being.
These results are consistent with other studies show-
ing the importance of parents’ perceptions of physical
activity on children’s physical literacy [12, 13].

Our study findings, more specifically the alarm-
ing values and statistically significant differenc-
es between physical activities and use of mobile
phones, support the development of policies that
expand access to organised and school-based
sports, improve safe recreational environments, and
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provide guidance on healthy screen-time habits. In-
tegrating evidence-based gamified digital tools into
health-promotion programs may further enhance
children’s motivation and long-term engagement in
physical activity. Movement-based digital tools may
transform passive screen time into active, engaging
play that aligns with children’s existing interests [8].

CONCLUSIONS

Parents are willing to consider utilizing digital
tools to enhance their children‘s physical activi-
ty. By incorporating game elements, exercise be-
comes fun, and social aspects foster community
spirit, motivating kids to stay active together and
for longer. Family involvement strengthens bonds
and provides role models, thus promoting fitness
and emotional well-being.
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