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Greeting Speech of the Rector

On behalf of our university, we welcome all participants of the 3rd International Scientific
Conference. I would like to personally greet the representatives of Italy, Great Britain, Canada,
Lithuania, Armenia, Greece, India, Kazakhstan, Germany, and especially the guest from Ukraine,
Professor Vitaly Kashuba, who, despite the most difficult times of his country, was able to
participate in this conference. We are proud that Mr. Kashuba is a graduate of our university.
The main topic of this conference, like previous conferences, is "health and sports". I think the
main purpose of our meeting is to contribute to the development of sports science, increase
knowledge and deepen useful communication between people.

I am sure that your reports will fully meet high scientific requirements and standards.

We wish you peace, health and success in the further development of the sports field!

Rector, Professor, Jemal Dzagania
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The collection presents the results of researches of 45 scientists from 11 countries on the
following issues: the health-promoting role of sports and physical activities in human life, actual
issues of sports medicine and rehabilitation, finding optimal ways of athletes training, issues of

athletes' physical health formation.
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QUANTIFYING PHYSICAL ACTIVITY VIA PULSOMETRY IN 10-13-YEAR-OLD
CHILDREN’S NON-FORMAL PHYSICAL EDUCATION IN SCHOOL

Asta Sarkauskiene

Professor, Klaipeda University

84 H. Manto Street, Klaipeda, Lithuania
asta.sarkauskiene@ku.lt

Olga Kuvaldina

Associate Professor, Klaipeda University
84 H. Manto Street, Klaipeda, Lithuania
olga.kuvaldina@ku.lt

Abstract. Objectives. The aim of the present study was to determine for quantifying the non-
formal physical education settings time that 10-13 years children spent in moderate to vigorous
physical activity.

Methods. Data were collected during PA project “Move and Know” (NR. SRF-FAV-2022-1-0096)
in the 2022-2023 academic year. Participants were 130 (68 girls, 62 boys) elementary school
children aged between 10 to 13 years (M = 11.55 + .88 years) recruited from eight Klaipeda city
public schools. The sample included 52.3% girls. 37.3% of 10-13-year-old children participated
in sports, i.e., attended NFPE at school or out of school. Pulsometers (Polar Pacer) and Polar
Team Pro App were used to objectively collect Heart Rate (HR) data.

Results. The children’s mean heart rate was 135.01 + 16.90 bpm, and the maximum heart rate was
17498 + 18.25 bpm. The duration of activities was 59.11+5.30 min. Analysis of the load
distribution by intensity zones revealed that the biggest part of NFPE time children spent in Zone
1, Zone 2, and Zone 3. The results showed that girls (M= 23.67, SD=16.15) spend more PA time
in Zone 1 than boys (M=19.13, SD=13.57).

Conclusion. The intensity of non-formal physical education met the recommendations - more
than 50% of physical activity during NFPE was from moderate to vigorous intensity. Based on
these data, it is clear that non-formal physical education, during which innovative technologies
are used, significantly contributes to the implementation of recommendations for children's
physical activity.

Keywords: physical activity, children, heart rate, pulsometer
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olga.kuvaldina@ku.lt

LGB 0. J0Bbgdo. (Hobsdgdstrg 33emg30L FoBsbo ogm 2obLIBPZMS SMIBMMTsEHo
B0B03MM0 5OBMHEOL 35M537E MO0l EMMOL gsbLsBM3M, MMAgmlisg 10-13 farol 35383980
535690bgb Bmdogh s gbghyome goBogme 5gE03mdsdo.

3900m@9d0. 3mbs3gdgdo dgammgos PA 36mgdéol ,00mdMmsgg ©s 0gmg“ (NR. SRF-FAV-
2022-1-0096) 2022-2023 Lsbfsgerm Fgeml. dmbsfoerggdo 0ygzbgb 10-qsb 13 (emsdg sLszol
130 (68 gmambs, 62 d03o) sfiggdomo ULzmerol ds3d3o (M = 11,55 + .88 fgwo),
©53M33¢g9dBHgdmmo 3039l Jsemsdol M3s Loxsmm 13meosb. 60dmdo dmoisgws
52.3% gmambsl. 10-13 figrols 35383900L 37.3% dmbsfoggmds L3m®mETo, s6vm gifimgdmes
NFPE UL3mgs8o 56 b3memol ao0go. 3melicmdgé®gdo (Polar Pacer) s Polar Team Pro
530035305  g39mygbgdmero  odbs  gmeolggdol (HR) 09mboggdgdols  mdogddw®a
dgLoaMmM390ec.

090092900. 85303900l ULsdmsEm amob3gds ogm 135,01 + 16,90 sMEHYds/fo, bmerm
353L005¢ Mo 29eoligds ogm 174,98 + 18,25 sMEYds/fo. sdEHogmdgdol bobyMdgmogmds
ogm 59,11+5,30 {joo. ©5B306HM30L gsbsfoegdol sbsgroBIs 0bFGHYBLogMdOL  bBmbgdoL
dobggz00m 383965, M3 NFPE oMmolb mdg@gl 65fowl 85383900 5¢stmgdgb bmbsdo 1, bmbs
2 5 Bmbs 3. 890999005 583965, GMI ymymbgdo (M = 23.67, SD = 16.15) 5@s69d9b 89¢) oM™l
PA-b bmbsdo 1. 3oMg doggdo (M = 19,13, SD = 13,57).

©513365.  9MOBMOT>MMHO  BoBOZMMHO  SOBOEOL  0bBHYBLOgMBdS  93059MmBOEGI©S
930039605(3090L - NFPE-0l c0fmb 3oB03oM0 sg@o3mdols 50%-bg 3g9@o oym sdwommmqsb
9B9eaome  063gblogmdsdg. 90  Imbo3gdgdby  IYMEbmdom 0633935, ™I
3®5xMmM3oemO0 oB03MMmo obsmergds, Mol M3 393moygbgds 0bmgsgom®do
39d6memyogdo, 86033690m3bs  Mfiymdl bgemls 35393005 BOBOZMMO  5gEH03MdOL
9303960530900 g5bbmMmE0ggdSL.

153356dm LoGY39d0: BoBoIMO sgdEH03MdS, 835333900, gryemolizgds, 3vywlimdgd Mo

Introduction. Evidence-based research increasingly suggests that various forms and doses
of physical activity (PA) are effective in combating many chronic diseases, improving wellbeing
and mental health [5]. Physical activity provides us with a variety of health benefits which
depend upon the duration, frequency, intensity, and type of exercise.

The intensity of exercise is the most elusive of these elements and yet has important
implications for the health benefits and particularly cardiovascular outcomes elicited by regular
physical activity.

World Health Organisation [6] guidelines state that achieving an average of 60 min per day
of moderate-to-vigorous intensity physical activity (MVPA) provides children with a wide
variety of health benefits.

Unfortunately, most children and adolescents globally have low levels of MVPA and do not
meet the previous WHO recommendations (i.e., achieving at least 60 min MVPA daily). The
Health Behaviour in School-aged Children study [3] reported that only 24% of 11-year-old
children and 19% of 13-year-old children are meeting the recommended physical activity - at
least 60 minutes of MVPA daily.

Youth physical activity behaviours are influenced by many sectors of society, including
families, community organizations, health care providers, faith-based institutions, government
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agencies, the media, and schools. All these sectors should be involved to increase youth physical
activity. However, schools play an especially important role. Childhood obesity: a plan for action
[2] set out that children and young people should achieve the recommended 60 minutes of
physical activity daily through 30 minutes during the school day and 30 minutes outside of school.
According to the recommendations of the Association for Physical Education [1] students should
spend 50-80% of their physical education time in moderate-to-vigorous intensity.

Mears, R., Jago, R. [4], who conducted a systematic review and meta-analysis claim that
despite many studies nevertheless more robust evaluations of NFPE interventions are required,
particularly studies that use objective assessment of physical activity.

The aim of the present study was to determine for quantifying the non-formal physical
education settings time that 10-13 years children spent in moderate to vigorous physical activity.

Material and Methods. Data were collected in the framework of the project “Move and
Know” (NR. SRF-FAV-2022-1-0096) during the 2022-2023 academic year. Each Klaipeda city
(Lithuania) public schools received a written invitation to participate, together with general
information about project. With the school’s principals, that decided to participate in the project,
an agreement for participation in the project was signed. A schedule of activities was created.
NFPE were organized at the end of formal education. Children used to come to the Klaipeda
University sport hall, where an “il Sport Wall” was installed and NFPE was held.

Participants were 130 (68 girls, 62 boys) elementary school children aged between 10 to 13
years (M = 11.55 + .88 years) recruited from eight Klaipeda city public schools. Information on
nationality, age, sex, height, wight and participation in NFPE were collected. 96.2% were
Lithuanian citizens, 3.8% citizens of Ukraine. The sample included 52.3% girls. 37.3% of 10-13-
year-old children participated in sports, i.e., attended NFPE at school or out of school. During
height and weight measurements participants had bare feet and wore light underclothes. Height
was measured to the nearest 1 mm and weight to the nearest 0.05 kg using a standard beam
balance with a stadiometer (SECA 709; Germany).

Pulsometers (Polar Pacer) and Polar Team Pro App were used to objectively collect Heart
Rate (HR) data. This technology enables real-time tracking of HR (in 5-s intervals) of each
student. The polar Team Pro App allowed the extraction of the following variables during each
NFPE: minimum HR, average HR, maximum HR, calories burned, total sensor wear time, and
time at each HR zone (i.e., very light (50-60%), light (60-70%), moderate (70-80%), hard (80—
90%), very hard (90-100%)). In our study, MVPA is considered from Zone 2 to Zone 5.

Before starting the research, a profile of each student was created with the Polar Team Pro
App, including information about age, gender, height, and weight. All children wore a heart rate
monitor during the NFPE. Data recording began when the teachers would officially start the
activity and stopped at the end.

Descriptive statistics data are presented as means (M) and standard deviations (SD).
Independent t test and Mann-Whitney U test were used to examine test differences between two
independent groups. Analyses were performed with the IBM SPSS Statistics for Windows, version
26.0. A p value < 0.05 denoted statistical significance.

Results. Descriptive characteristics of the study sample (age, weight, height and duration of
participating in NFPE) for boys, girls and all participants are presented in Table 1 as means and
standard deviations.
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Table 1. Participants’ characteristics

Characteristics Boys (n=62) Girls (n=68) All (n=130)
Mean (SD) Mean (SD) Mean (SD)
Age (years) 11.26 (.68)" 11.82 (.96) 11.55 (0.88)
Weight (kg) 39.417 (8.22)* 43.48 (9.83) 38.93 (13.44)
Height (cm) 147.63 (7.47)* 152.03 (8.60) 140.64 (37.04)
Participating in NFPE 58.1* 19.1 37,7
. o0 Less than 1 year 24,2 8,8 16.2
.S .g E 1-2 years 11,3 1,5 6.2
& .3 B 3-4 years 6,5 5,9 6.2
5 & z 12,9 2,9 7.7
A & 8| More than 4 years ’ ’ ‘

* significantly different from girls (p < 0.05)

The children’ mean heart rate was 135.01 + 16.90 bpm, and the maximum heart rate was
174.98 + 18.25 bpm. Duration of activities was 59.11+5.30 min. Analysis of the load distribution
by intensity zones revealed that the biggest part of NFPE time children spent in Zone 1, Zone 2,
and Zone 3. Average HR, maximum HR and percentage of time spent in different physical activity
zones are described in table 2. HR results differences between children who participate in NFPE
and don’t participate were not significant, p>0.05.

Table 2. Heart rate values in relation to the student’s gender

Boys (n=62) Girls (n=68) All (n=130)

Mean (SD) Mean (SD) Mean (SD)
HR_ average 136,70 (16.00) 133,46 (17.66) 135,01 (16.90)
HR_ average (%) 65,41 (7.64) 63,88 (8.46) 64,62 (8.09)
HR_ max 176,24 (17.82) 173,82 (16.69) 174,98 (18.25)
HR_ max (%) 83,66(10.31) 82,90 (9.24) 83,26 (9.73)
Zone 1 (%) 32,37 (22.96) 41,18 (28.60) 36,95 (26.33)
Zone 2 (%) 32,90 (13.20) 28,49 (13.85) 30,59 (13.67)
Zone 3 (%) 23,52 (15.38) 19,51 (16.02) 21,42 (15.79)
Zone 4 (%) 9,86 (12.60) 8,97 (11.81) 9,39 (12.15)
Zone 5 (%) 1,26 (2.86) 1,63 (5.11) 1,45 (4.19)

Figure 1 shows the results of time spent in different physical activity zones. An
independent-samples t-test was run to determine gender differences. The results showed that
girls (M= 23.67, SD=16.15) spend more PA time in Zone 1 than boys (M= 19.13, SD=13.57).

This difference was significant t(128) =-1.729, p < 0.05. Other differences were not

significant, p>0.05.
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Figure 1. Time spent in different physical activity intensity zones

Conclusion. The intensity of non-formal physical education met the recommendations -

more than 50% of physical activity during NFPE was from moderate to vigorous intensity. Based

on these data, it is clear that non-formal physical education, during which innovative

technologies are used, significantly contributes to the implementation of recommendations for

children's physical activity.
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