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Summary

Background. A wide range of studies have confirmed that insufficient physical activity levels
and screen-based activities are key risk factors for overweight and obesity, chronic conditions
and significant noncommunicable diseases (NCDs). More than 80% of the world’s adolescent
population is insufficiently physically active. The objectives of our cross-section study were
to estimate the level of physical activity and sedentary behaviour in school-aged children
and young adolescents and a significant correlation between two groups, physically active
and inactive groups, and overweight and obesity development. Material and methods. The
sample size involved 400 randomly selected children and adolescent from 14 to 18 years old.
The International Questionnaire for assessment of Physical Activity (IPAQ-F) was used to
monitor physical activity levels and screen-based activities. The statistical analysis involved
descriptive statistics, Pearson Chi-square test and Logistic regression analysis using SPSS
Statistics17.0. Results. There was a significant difference in vigorous and moderate intensity
physical activity between two groups. Screen-based activities exerted the highest influence
on the development of childhood obesity. However, the unhealthy nutrition had a significant
impact on obesity in school-aged children (14-15 years old), much more than vigorous and
moderate-to-vigorous physical activity. Conclusions. The prevention and treatment of
overweight and obesity in children and adolescent require system-level approaches that
would include the skills of sports physicians, registered dieticians/nutritionists, and sports
coaches. They also need consistent and integrated messages and environmental support
across all sectors of society, especially educational sector.

Keywords: physical activity levels, screen-time activity, obesity, school-aged children,
adolescents, chronic disease prevention, health promotion

Streszczenie

Wprowadzenie. Wiele badan potwierdzilo, iz niewystarczajaca aktywnos¢ fizyczna i spedzanie
czasu przed ekranem to kluczowe czynniki ryzyka pojawienia sie nadwagi i otytosci, choréb prze-
wlektych i powaznych choréb nadci$nienia. Ponad 80% populacji mtodziezy na $wiecie jest niewy-
starczajgco aktywna fizycznie. Celem naszych badan przekrojowych byto oszacowanie poziomu
aktywnosci fizycznej i siedzacego trybu zycia wéréd dzieci w wieku szkolnym i nastolatkéw oraz
znalezienie korelacji miedzy dwiema grupami, tj. grupg aktywna fizycznie i osobami nieaktywny-
mi oraz tymi z nadwagg i poczatkiem otytosci. Materiat i metody. Proby obejmowaty 400 losowo
wybranych oséb (dzieci i mtodziez) w wieku od 14 do 18 lat. W badaniu wykorzystano Miedzyna-
rodowy Kwestionariusz Oceny Aktywnosci Fizycznej (IPAQ - F) celem monitorowania aktywnosci
fizycznej i dziatan zwigzanych ze spedzaniem czasu przed ekranem. Do analizy danych uzyto sta-
tystyki opisowej, test Pearsona Chi-square i analize regresji logistycznej z wykorzystaniem progra-
mu SPSS Statistics17.0. Wyniki. Zaobserwowano istotng réznice w aktywnosci fizycznej o duzej
i umiarkowanej intensywnos$ci pomiedzy dwiema grupami. Najwyzszy wptyw na rozwoj otytosci
u dzieci miato dtugie spedzanie czasu przed ekranem. Jednakze, w rozwoju otytosci u dzieci w wie-
ku szkolnym (14-15 lat), duzo wieksze znaczenie niz intensywna czy umiarkowanie - intensywna
aktywnos¢ fizyczna, okazata sie mie¢ niezdrowa dieta. WnioskKi. Zapobieganie i leczenie nadwagi
i otytosci u dzieci i mtodziezy wymagaja podejscia systemowego, wykorzystujacego umiejetnosci
lekarzy sportu, dietetykéw / dietetykéw, treneréw sportowych, a takze spdjnych i zintegrowanych
komunikatéw oraz wsparcia $srodowiska we wszystkich sektorach zycia spotecznego, w szczegdl-
nosci w sektorze edukacyjnym.

Stowa kluczowe: poziom aktywnosci fizycznej, spedzanie czasu przed ekranem, otytos¢, dzieci
w wieku szkolnym, mtodziez, zapobieganie chorobom przewlektym, promocja zdrowia
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Introduction

A wide range of studies have confirmed that insufficient levels of physical activity are some of the leading
risk factors for overweight and obesity, chronic condition and several noncommunicable diseases (NCDs) such
as cardiovascular diseases (CVD), type 2 diabetes (T2DM), and certain cancers [1, 2]. Further, there is an active
link between screen-based activities (screen time, smart phone, tablet, TV) and adiposity in children and
adolescents [3].

Physical activity during childhood includes dance, play, games, sports, active transport such as walking to
school, cycling, active recreation and planned exercise in the context of family, school, as well as community
activities and physical education [4].

Scientific data confirm that over 60 % of the world population is sedentary or not active enough to gain
health benefits. The World Health Organization (WHO) research evidence has identifies that globally over
80% of children and young adolescents aged 11-17 years were insufficiently physically active in 2017 [3]. Girls
were less active than boys, and they are not meeting the WHO recommendations [5]. Besides, physical activity
declines significantly with age during adolescence. In 2012, only 1 in 5 children in the European Union reported
taking partin a regular moderate-to-vigorous intensity physical activity (MVPA) [6].

Adequate levels of physical activity assist children and young adolescents to develop basic cognitive and
social skills, as well as musculoskeletal health (bones, muscles and joints), a healthy cardiovascular system
(heart and lungs), to develop neuromuscular awareness (coordination and movement control) and maintain
a healthy body weight. Physical activity has also been associated with psychological benefits in young people
by improving their control over symptoms of anxiety and depression. It has also been suggested that physically
active young people more readily adopt other healthy behaviours (avoidance of tobacco, alcohol and drug use)
and demonstrate higher academic performance at school.

The WHO described the action needed to increase physical activity worldwide adopting the “Global Strategy
on Diet, Physical Activity and Health” in 2004 [7] and publishing the “Global Recommendations on Physical
Activity for Health” in 2010 with a focus on primary prevention of NCDs through physical activity [5].

The physical activity recommendation for children and young adolescents aged 5-17 years old includes at
least 60 minutes of moderate- to vigorous-intensity physical activity (MVPA) daily and amounts of physical
activity higher than 60 minutes providing additional health benefits. Most of the daily physical activity should
be aerobic. Moderate-to-vigorous activity (MVPA) should incorporate those activities that strengthen muscle
and bone at least 3 times per week [5].

The WHO proposes different policy options to reach the recommended levels of physical activity globally
such as the development and implementation of national guidelines for health-enhancing physical activity (HEPA
strategy), the integration of physical activity within other related policy sectors in order to secure that policies
and action plans are coherent and complementary, the use of mass media to raise awareness of the benefits of
being physically active, and the surveillance and monitoring of actions to promote physical activity [8].

A large number of NCDs are preventable through modification of the known high causal behavioural risk
factors: physical inactivity and poor diet in school-aged children and young adolescent. Children’s behaviour
depends much on their physical and social environment. Obesity can be seen as a typical response to an
obesogenic environment [9]. Several societal and environmental factors which are linked to urbanization can
discourage people from becoming more active, i.e. lack of parks, sidewalks and sports and recreation facilities,
pollution, and high-density traffic [10]. Combining behavioural, social and medical theories is the most practical
approach to develop strategies and programmes for NCDs prevention and health promotion [11].

In 2015, the WHO prepared Physical activity strategy for the WHO European Region, 2016-2025 [4]. The
European Commission was adopted EU Action Plan on Childhood Obesity, 2014-2020 [9], which recognizes the
beneficial impact of health promotion and disease prevention on both citizens and health systems, and the
importance of physical activity promotion as well as a healthy diet in reducing the risk of chronic conditions
and NCDs [10]. One of the primary documents for future progress is the European Food and Nutrition Action Plan
2015-2020 [12].

The Republic of Macedonia needs to address growing NCDs epidemic through health promoting partnerships,
strategy and programme. The first research study on health-risk behaviours among the Macedonian population
including school-aged children (CINDI Youth programme) was carried out in the year 2002 [13] using the locally
adapted WHO CINDI Health Monitor questionnaire. The evidence has led to initiatives that resulted in developing
and implementing a national intervention scheme for NCDs prevention and control and health promotion using the
WHO CINDI Protocol in the Republic of Macedonia with an aim to change population behaviour. Physical activity
and nutrition education of youth were in the focus of the modern healthcare and educational system [14].
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The aims of our research

1. To examine the nutritional status, physical activity levels and screen-based activities in of 400 study
participants divided in two groups: group A of school-aged children (14-15 years old), and group B of
young adolescents (17-18 years old);

2. To assess the correlation between physically active and inactive participants in group A and group B;

3. To estimate the relationship between physical activity levels and screen-based activities with overweight
and obesity in both groups of children and adolescents.

Material and methods

The cross-sectional study was conducted from January to May 2016 year in the group of 400 school-aged
children and young adolescents from primary and secondary school in the Republic of Macedonia. A significant
correlation between physical activity levels including screen-based activities, and overweight and obesity in
school-aged children and younger adolescent were examined. The International Questionnaire for assessment
of Physical Activity Levels (IPAQ)-short version was used as a suitable questionnaire in national and regional
surveillance systems.

The anthropometric measurements include body weight and height, and body mass index (BMI kg/m?)
presented in percentile using the World Health Organization Child Growth Standards [15].

The total sample involved 400 randomly selected children and adolescents aged 14 to 18. They were divided
into two groups of school-aged children (14-15 years old) and young adolescents (17-18 years old), with an
equal proportion of both genders: boys and girls, selected by a double-blind method. After the anthropometric
measurements of all the study participants using WHO methodology [15], they filled in the questionnaires about
their physical activity levels including screen-based activities.

1. Anthropometric data: body height, weight, and body mass index (BMIkg/m?) presented in percentile
form using the WHO Child Growth Standards. In school-aged children and young adolescents aged 5-19
years, the overweight and obesity are defined as the proportion of children with a sex- and age-specific
body mass index for age value above +1 Z-score and above +2 Z-scores of the WHO recommended Growth
Reference [15].

2. Physical activity levels and screen-based activities are measured using self-reported questionnaires: the
International Questionnaire for assessment of Physical Activity (IPAQ)-short version [16, 17]. “Last 7 days
recall” or IPAQ-short form is recommended for national and regional monitoring and is not designed to
provide a detailed assessment of physical activity in all domains. It was used to estimate time spent in
activities of various levels of intensity, and to rank the participants in levels of reported activity as well as
time spent in screen-based activities (hours per week/minutes per day). The IPAQ-short version included
vigorous-intensity physical activity (VIPA), moderate-to-vigorous (MVPA), light intensity physical activity
(LIPA), and non-exercise (physical inactivity) or screen-based activities.

The statistical analysis based on descriptive statistics, Pearson Chi-square test and Logistic regression

analysis using SPSS Statistics 17.0. The level of significance was p<0. 05.

Results:

Body Mass Index in a healthy range (BMI =18.5-24.9 kg/m?) was estimated in 79% of 400 study participants.
The prevalence of undernutrition was 4.25%, and the prevalence of overweight and obese was 16.75% (table 1).

Table 1. Descriptive parameters of nutritional status of school-aged children (14-15 years old) - group A

Parameters No X C(_);l ;ng;fe nggl':l)gr;/coe Min Max St. Dev.
Height (m) 200 1.70 1.69 1.71 1.50 1.96 0.08
Weight (kg) 200 62.84 61.24 64.43 43.00 104.00 11.44
BMI kg/m? 200 21.76 21.30 22.23 15.30 34.20 3.33
Percentile 200 62.66 59.16 66.17 2.60 99.70 25.14

Inthe firstgroup- A, consisting of 200 school-aged children (14-15 years old), the prevalence of undernutrition
was 1%, and 77% had a healthy range of BMIkg/m? 13% were overweight and 9% were obese of all the study
participants in this group (Figure 1).
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Figure 1. BMI kg/m? distribution of study participants in group A and group B

Following the distribution of Pearson Chi-square=16.94 (p<0.001), there was a statistical significance
between the nutrition status of the study participants in both experimental groups A and B.

In the same group A, 82.5% followed vigorous and moderate-to-vigorous physical activity (MVPA) daily, and
amounts of physical activity were higher than 60 minutes/day. 17.5% of the study participants were physically
inactive (Table 2).

Table 2. Descriptive parameters of the physical activity levels of school-aged children (14-15 years old) - group A

Physical Activity Levels Day/week Hours/day |No. participants %
Vigorous intensity 3.49 1.37 165 82.5
Moderate-to-vigorous intensity (MVPA>60min) 2.65 1.12
Screen-based activity with Light Intensity (LIPA) 7.0 4.39 35 17.5

Inthe second group - B, consisting of 200 young adolescents (17-18 years old), the prevalence of undernutrition
was 7.5%, and 81% of all participants had a healthy body weight. Also, 7.5% were overweight and 4% were obese
of all study participants in this group (Figure 1).

Table 3. Descriptive parameters of the nutritional status of older adolescent (17-18 years old) -group B

Parameters No X C(_);l sffggf;:e C:;;((i)gl;/coe Min Max St. Dev.
Height (m) 200 1.69 1.68 1.70 1.47 1.88 0.09
Weight (kg) 200 62.81 61.10 64.51 45.00 111.00 12.20
BMI kg/m? 200 22.13 21.44 22.83 9.30 73.20 5.01
Percentiles 200 44.08 40.08 48.08 0.40 99.30 28.68

Nearly 59.5% of all the younger adolescents - group B followed vigorous and moderate-to-vigorous physical
activity (MVPA) daily and amounts of physical activity were higher than 60 minutes/day. The higher percentage,
40.5% of all the younger adolescents spent their time in screen-based activity or they were physically inactive
(Table 4).

Table 4. Descriptive parameters of the physical activity levels of older adolescents (17-18 years old) - group B

Physical Activity Levels Day/week Hours/day |No. participants %
Vi intensit 2.4 0.8
. 1gorou.s in en'51 y . 119 595
Moderate-to-vigorous intensity (MVPA>60min) 2.7 1.0
Screen-based activity with Light Intensity (LIPA) 7.0 49 81 40.5

A significant impact on the development of child obesity had screen-based activities accompanied by light
intensity physical activity (LIPA). Statistical significance was estimated between children obesity and the
analyzed independent indicators, for example, the levels of physical activity including vigorous and moderate-
to-vigorous physical activity (MVPA), light intensity physical activity (LIPA) and screen-based activity.
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Following the distribution of Pearson Chi-square=26.59 (p<0.001), there was a significant difference in
vigorous intensity physical activity and MVPA between two groups, A and B.

The screen-based activity had the highest influence on the development of obesity in school-aged children
and young adolescent (Wald=2.81; p=0.09). The vigorous and MVPA has the lowest impact on the development
of obesity (Wald score=0.000; p=0.99).

In accordance with our study results, group A had a higher percentage of physically active participants with
vigorous and MVPA than group B, but also the higher number of obese school-aged children than group B. It was
the consequence of unhealthy nutrition of school-aged children, whose diet included sweetness food (pasta, rise
and potatoes), crisps and soft drinks.

Discussion

It is known that morbidity and mortality from main NCDs such as CVD, T2DM, and certain obesity-related
cancers can be prevented by changes in behaviour risk factors associated with the lifestyle of the population,
primarily by reducing unhealthy diet and increasing physical activity levels. As for the physical inactivity, the
WHO proposed target is a 10% relative reduction in the prevalence of insufficiently physically active youth and
adults by 2025 [4].

Accordingto clinical and epidemiology studies conducted over the pastten years in the Republic of Macedonia,
it turns out that the reduced levels of physical activity were found in 50% of girls aged from7 to 12 years [18].

The study results conducted in 2012 among 580 Macedonian school-aged children and adolescents targeting
those aged 10-18 years showed that a higher income has an impact on the engagement in organized sports
activities and a low effect on participating in moderate-intensity physical activities such as brisk walking and
running as well asin MVPA such as cycling [19]. Also, the results showed that 59% of the children and adolescents
followed vigorous and moderate-to-vigorous physical activity such as organized sports activities. Only 28% of
them exhibited a low level of physical activity, especially girls.

For that reason, prevention and treatment of paediatric overweight and obesity require system-level
approaches that would involve the skills of sports physicians, registered dieticians, sports coaches. Consistent
and integrated messages and environmental support across all sectors of society, especially the educational
sector, are also needed to achieve a sustained dietary and physical activity behaviour change [20,21].

The secondary prevention should emphasize family-based, developmentally appropriate approaches that
include nutrition education and dietary counselling including physicians, parenting skills, behaviour strategies
popularized in social media [22,23] and physical activity promotion programmes for a healthy lifestyle.

The physical activity strategy aims to inspire governments and stakeholders to work towards increasing the
level of physical activity among all citizens of the European Region by: promoting physical activity and reducing
sedentary behaviours; ensuring an enabling environment that supports physical activity through engaging and
safe built environments, accessible public spaces and infrastructure; providing equal opportunities for physical
activity regardless of gender, age, income, education, ethnicity or disability; and removing barriers to and
facilitating physical activity [4].

Conclusion

The most vital strategic approach is to develop an innovative model including nutritional and physical
activity education programme in the Republic of Macedonia [18, 24]. Youth sports are a significant source of
physical activity contributing 23% to 60% of daily MVPA. As for screen-based activities, including TV, smart
phone, tablet, and computers games for school-aged children and young adolescents, it is recommended that
they spend no more than 2 hours per day.

Interventions targeted at the individual level are not likely to be sufficient in addressing the adolescent
obesity epidemic without changes in social norms and the environment. The power of the community-wide
programmes is to influence the community as a whole so that the desired behaviours easily combine such features
as leadership and partnership [25]. The priority areas include: providing leadership and coordination for the
promotion of physical activity, supporting the development of children and adolescents in healthy behaviour
including balanced nutrition as well as supporting action through monitoring, surveillance, the provision of
tools, enabling platforms, evaluation and research [26]. From those reasons, the most appropriate seems to be
the longitudinal studies.
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