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Abstract

Objectives. This study aimed to evaluate the impact of an 8-week physical activity program (PAP) on health-related
fitness (HRF) components of seventh graders in Bhutan. Its emphasis areas included assessing the program’s effects
on cardiorespiratory endurance, muscular strength, muscular endurance, flexibility, and body composition.
Materials and methods. Sixty-two students were allocated into two groups using simple random sampling:

a control group (n = 31) following the standard physical education curriculum and an experimental group (n = 31)
participating in the PAP utilizing the FITT (frequency, intensity, time, and type) principle. Fitness Gram assessments
were used to measure HRF before implementing the intervention. Independent t-tests were used to compare results
between groups, whereas paired t-tests were used to compare pre-test and post-test scores within groups.

Results. All HRF components demonstrated notable improvements in the experimental group. Cardiorespiratory
endurance increased from a mean of 23.23 to 30.57 (p < 0.05), muscular strength — from 7.47 to 12.37 (p < 0.05),
muscular endurance - from a mean of 10.10 to 16.40 (p < 0.05), and flexibility - from 27.98 to 29.85 (p < 0.05). It was
additionally observed an improvement in body composition, with a notable decline in BMI. Conversely, the control
group showed a less significant decrease in flexibility and BMI, while demonstrating marked enhancements

in cardiorespiratory endurance, muscular strength, and muscular endurance.

Conclusions. The study indicates that the organized PAP was more effective than the standard physical education
curriculum in improving HRF components. These findings suggest that the implementation of structured

PA programs using the FITT principles can lead to enhanced physical fitness and health-related outcomes among

children and young people.

Keywords: Bhutanese student, health-related fitness, physical activity program.

Introduction

The lifestyle changes that are caused by the COVID-19
pandemic have led to the adoption of physical inactivity
which became a serious global threat affecting people of all
ages. As a result, the decline in health-related fitness (HRF)
among children and adolescents should be of particular
concern because it increases the likelihood of cardiovascular
disease, metabolic syndrome, obesity, and deterioration in
life quality (Ye et al., 2018). An alarming trend that has
emerged during the 21 century is the rising prevalence
of obesity in children and adolescents (Gjonbalaj et al.,
2022). Noteworthy is also the fact that 75-81 % of teenagers
between 11-17 years from all over the world do not meet the
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recommended levels of physical activity (PA) (WHO, 2019),
which indicates a monotonous trend of inactivity that needs
quick intervention.

According to Carlson et al. (2015) and Tremblay et al.
(2017), children’s excessive screen time and a lack of outdoor
activities in the modern day have made them physically
inactive. This increases the chances of becoming overweight
and less physically active because children find less time for
PA at school (Himmelstein et al., 2017).

People who lead sedentary lives also prove burdensome
to society due to the costs of healthcare, which represent 1%
to 3 % of the national expenditures (World Health Organiza-
tion, 2019). This problem is also associated with an increase
in non-communicable diseases (NCDs) including diabetes,
obesity, and even cardiovascular disease (Bull et al., 2020).

In Bhutan, there is a noticeable increase in physical
inactivity and sedentary behavior among adolescents, with
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29.12% reported as physically inactive according to the
Global School-Based Health Survey. This decline in HRF
corresponds with a rising burden of NCDs, which accounted
for 69 % of deaths in 2014 and rose to 71 % by 2019 (Dendup
et al,, 2020). Conditions such as obesity, diabetes, and heart
disease are becoming more prevalent among students
(Tamang et al., 2022). The WHO STEPS survey identifies
inactivity as a key risk factor for the increasing incidence of
NCDs in Bhutan (World Health Organization, 2021).

The physical education curriculum in Bhutan does
point out the merits of PA, however, it is rather vague about
specific regimes to promote fitness levels (Gyaltshen, 2023).
Also, there is a gap for such studies that would connect PA
with HRF among children and adolescents based on the
FITT principles (frequency, intensity, time, type).

Physical activity is defined as any movement of body
muscles that results in energy expenditure greater than
resting levels (Almnifi et al., 2023; Bearne, 2023; Kandola &
Bann, 2021). Key factors in assessing physical activity include
mode, frequency, intensity, duration, and context (Thivel et
al., 2018). The NCDs view PA as a vital preventative strategy
(Sdnchez-Roa et al., 2024).

Engaging in regular PA improves oxygen transport, aerobic
capacity, body composition, and muscular strength and endur-
ance (Cooper Institute, 2017). It also strengthens core muscles
and bones, helps maintain or reduce body mass, and reduces
the risk of chronic conditions like CVD and diabetes, enhancing
life expectancy (Amal et al., 2024). Additionally, PA positively
impacts mental health by decreasing depression and anxiety
while improving cognition (Melnyk et al., 2020; Northey et al.,
2018; Rebar et al., 2015). It reduces the likelihood of develop-
ing chronic conditions such as CVD and metabolic syndrome
(Swift et al., 2014). Pocaan (2024) makes an argument that is
considered one of the key aspects that influence overall health.

HRF benefits from regular PA, which encompasses
five components: 1) cardiovascular endurance (CRE),
2) muscular strength (MS), 3) muscular endurance (ME),
4) flexibility, and 5) body composition (BC) (American
College of Sports Medicine, 2013; Britton et al., 2020). CRE
indicates a person’s ability to exert effort in cardiovascular
and respiratory function (Britton et al., 2020), while MS
measures the maximum force a muscle can generate (Smith
etal, 2014). ME reflects the ability to sustain muscle strength
over time (Smith et al.,, 2014), and flexibility pertains
to the range of motion in joints (Knudson, 2018). Body
composition involves the various components that make up
the body (American College of Sports Medicine, 2013).

Research indicates that these five components are
critical standards for assessing training effectiveness,
enabling a comprehensive evaluation of HRE This broader
assessment provides a solid foundation for understanding
an individual’s fitness and health. Additionally, studies show
that traditional gender role stereotypes affect HRF rates, with
males generally outperforming females in all components
except flexibility (Santos et al., 2014). However, the core
elements of the HRF construct are consistent across genders.

The literature review revealed a gap in research on
the impact of PAP on the HRF of adolescents in Bhutan,
particularly concerning Bhutanese anthropology. While
international studies show that physical inactivity harms
HRE, most research has focused on developed countries,
highlighting the need for region-specific studies.

This study evaluates the impact of PAP on HRF among
Bhutanese students, focusing on CRE, MS, ME, flexibility,
and BC. It is based on two hypotheses: that PAP will
significantly improve HRF within the same group over time
and that there will be notable HRF score differences between
the two groups after a post-test. The findings aim to enhance
scholarly literature and assist educators and decision-makers
in promoting youth health and fitness in Bhutan.

Materials and Methods

Study Participants

The study participants were a total of 402 students
of Pema Gatshel Middle Secondary School in Bhutan.
The sample size n = 62 was computed using the G*Power
program, version 3.1.9.7, and utilized an effect size of 0.8,
p = 0.05, and test power of 95% (1-f = 0.95). In this regard,
it was determined that the sampling size was 28 participants
per group. However, to prevent cases of potential dropouts
during data collection, a further 10% (3 participants per
group) was included. As such, the 62 participants were
divided, 31 into the experimental group and 31 in the control
group. The inclusion and exclusion criteria were as follows:

Inclusion Criteria

1. Bhutanese students enrolled in an educational
institution in Bhutan.

2. Aged 13 to 17 years.

. Not involved in other research studies.

4. No history of chronic diseases (cardiovascular, diabe-

tes, asthma, neurological conditions, hypertension).

. Confirmed participation in the program.

6. Previous experience in physical activities without
limitations.

w

wul

Exclusion Criteria

1. History of chronic diseases.

2. Disabilities hindering participation in physical

activities.

3. Aged under 13 or over 18 years.

4. Currently involved in other research studies.

5. No consent from a Legally Authorized Representative

(LAR).

Due to one participant from the experimental group
withdrawing and another from the control group being lost to
follow-up, the final analysis included 60 participants: 30 from
the experimental group and 30 from the control group as
shown in the demographic characteristics in Table 1 and
the outline of the PAP and HRF testing schedule in Figure 1.

Study Design

This study employed a two-group quasi-experimental
design consisting of an experimental group (EG) and a
control group (CG). The structure of the experimental plan
is outlined as follows:

EG(n=31):0,>X,>0,

CG(n=31):0,>X,>0,
where X, represents the implementation of a PAP based on
the FITT (frequency, intensity, time, and type) principle,
developed by the research team.
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X, represents the standard physical education class
based on the prescribed PE curriculum in Bhutan.

0, and O; indicate pre-experiment HRF assessments for
the experimental and control groups.

0, and O, represent post-experiment HRF assessments
conducted after eight weeks of the intervention.

The research began with the administration of the HRF
pre-test using the FitnessGram test batteries for both the
experimental and control groups. The experimental group
then participated in an 8-week structured PAP with two
60-minute sessions per week, while the control group
followed Bhutan’s Physical Education curriculum with one
40-minute session per week. After the intervention, both
groups were retested to assess their HRF levels, and the mean
scores were calculated.

Research Instrument

The research instrument for this study consists of
adapted physical fitness test batteries from FitnessGram,
developed by the Cooper Institute (Table 3). While various
tools assess HRF globally, this study used FitnessGram
because it includes a comprehensive set of age- and sex-
specific tests that align with criterion-referenced health
standards for children and youth (Cooper Institute, 2017).

Table 1. Demographic characteristics of participants (n=60)

Experimental Group Control Group
Variables (n=30) (n=30)
n % n %

Sex
Male 13 43.33 13 43.33
Female 17 56.67 17 56.67
Age (year)
13 12 40.00 0 0.00
14 14 46.67 20 66.67
15 3 10.00 20.00
16 0 0.00 13.33
17 1 3.33 0 0.00

Adaptations were made from credible sources to ensure the
instrument’s validity and appropriateness for this research.
Human Research Ethics

This study received ethical approval from the research
ethics review committee of Naresuan University, under
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Fig. 1. Outline of PAP and HRF testing schedule
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Table 2. Summary of treatment program design for week 1-8

—_— Experimental group (PAP) Control group (PE)
Activity Duration Activity Duration
) Yoga for Flexibility. 60’
Partner Stretching. 60’
Outdoor Stretching R
2 Adventure. 60
Resistance Band Exercises. 60’
3 Yoga for Strength. 60’ A 40-minute
Flexibility Circuit Training. ~ 60°  Physical Education

(PE) class per

4 Bodyweight Circuit. 60 week, with
Resistance Band Workout. 60’ activities aligned
s Calisthenics Routine. 60’ to the prescribed
Partner Squat. 60’ Phys.lcal Ed1'1cat10n
curriculum in
6 Circuit Training. 60’ Bhutan
Aerobic Dance. 60’
; Run for Distance. 60’
Uphill Relay. 60’
g Soccer Drills. 60’
Team Sports. 60’

Table 3. Health-Related Fitness Test Battery

Components Test battery Assessment
Cardiorespiratory Progressive Maximum
Endurance (CRE) Aerobic aerobic fitness

Cardiovascular of students
Run (PACER)

Muscular Strength (MS) 90-degree push-up Upper body
strength and
endurance

Muscular Endurance Curl up Abdominal

(ME) muscle
endurance

Flexibility Back-Saver Sit Flexibility of left

and Reach and right legs

Body Composition Body Mass Index  Body

(BC) (BMI) composition

the approval code COA No. 309/2024 NU-IRB No. P1-
0014/2567. Informed written consent was obtained from
each volunteer before participation in the study.

Statistical analysis

This study analyzed data using descriptive and
inferential statistics, specifically focusing on HRF mean
scores. Descriptive statistics were used to present the mean
HREF scores, providing an overview of data distribution and
key characteristics (Wibowo et al., 2024). The Shapiro-Wilk
test assessed normality before the experiment. Within-
group comparisons of pre-test and post-experiment HRF

scores used paired t-tests, while independent t-tests were
applied for between-group comparisons after the 8-week
intervention. Statistical significance was set at p = 0.05, with
all analyses conducted using SPSS software.

Results

This study involved 60 seventh-grade students from
Pema Gatshel Middle Secondary School in Bhutan, divided
into an experimental group and a control group, each
with 30 students (13 males and 17 females, average age
14 + 0.9 years). It investigates the effects of a structured PAP
on HRF across five components: CRE, MS, ME, flexibility,
and BC, comparing the outcomes with those of standard PE.

Table 4 compares the mean scores for HRF components
in the experimental group (n = 30) and control group
(n=30) before and after the intervention. The paired sample
t-test showed significant differences (p = 0.05), indicating
that the intervention improved all fitness components.
In the context of CRE, the mean showed an increase of 7.34
(p = 0.00). MS rose by 4.90 (p = 0.00), and ME improved by
6.30 (p = 0.00). Flexibility showed a slight increase of 1.87
(p=0.00), while BC experienced a decrease of 1.49 (p = 0.00).

The control group significantly improved several fitness
components. CRE increased by 1.93 (p = 0.00), and MS rose
by 1.70 (p = 0.00). The ME showed an improvement of 1.47
(p = 0.03), while flexibility remained unchanged (p = 0.14).

Table 4. Comparison of Pretest and Posttest Health-Related
Fitness Scores in the experimental group and control group

Components Group Test n Mean SD t-value Sig.
Pre 30 2323 1042
EXP -6.23  0.00*
Post 30 30.57 13.98
CRE
Pre 30 21.30 9.91
CON -8.81  0.00*
Post 30 2323  10.64
Pre 30 7.47 4.34
EXP -17.97  0.00*
Post 30 1237 498
MS
Pre 30 7.30 5.39
CON -5.16  0.00*
Post 30 9.00 5.48
Pre 30 10.10 7.48
EXP -10.10  0.00*
Post 30 16.40 8.48
ME
Pre 30 10.00 6.03
CON -2.29  0.03*
Post 30 11.47 7.11
Pre 30 27.98 5.82
EXP -3.33  0.00*
Post 30 29.85 5.05
Flexibility
Pre 30 24.43 5.30
CON -1.54  0.14
Post 30 25.86 5.49
Pre 30 2245  3.56
EXP 14.12  0.00*
Post 30 20.96 3.54
BC
Pre 30 2246 286
CON 6.48  0.00*
Post 30 21.67 2.77
*Significant p = 0.05, CRE = cardiorespiratory endurance,

MS = muscular strength, ME = muscular endurance, BC = body
composition, EXP = experimental group, CON = control group.
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Table 5. Comparison of Posttest Health-Related Fitness Scores
between experimental group and control group (n = 60)

Components Group n  Mean SD  t-value Sig.
EXP 30 30.57 1398

CRE 229  0.03*
CON 30 2323  10.64
EXP 30 12.37 4.98

MS 249  0.02*
CON 30 9.00 5.48
EXP 30 16.40 8.48

ME 244  0.02*
CON 30 11.47 7.11
EXP 30 29.85 5.05

Flexibility 293  0.01*
CON 30 25.86 5.49
EXP 30 20.96 3.54

BC -0.87 039
CON 30 21.67 2.77

*Significant p < 0.05, CRE = cardiorespiratory endurance,
MS = muscular strength, ME = muscular endurance, BC = body
composition, EXP = experimental group, CON = control group.

BC also improved, with a decrease of 0.79 in the mean
(p = 0.00). Overall, there were notable improvements in
endurance, strength, and body composition.

Table 5 indicates post-test analysis comparing the
experimental group (EXP) and the control group (CON)
reveals significant improvements in various fitness
components. The EXP achieved a mean score in CRE that was
higher than the CON by a mean difference of 7.34 (p = 0.03).
In MS, EXP scored higher by a mean difference of 3.37
(p=0.02). The EXP also recorded a higher mean in ME, with
a mean difference of 4.93 compared to the CON (p = 0.02).
Flexibility improved as well, with EXP scoring higher than
CON by a mean difference of 3.99 (p = 0.01). Although BMI
did not show a significant difference (p = 0.39), the EXP

mPE posttest

mPE pretest

had a lower mean BMI, indicating a positive trend in body
composition.

Discussion

The PAP was more effective at improving HRF than
the standard PE program. Incorporating FITT principles,
the PAP successfully enhanced students’ fitness levels by
targeting all HRF components. Significant improvements
were observed after the 8-week program.

Figure 2 indicates that the results showed a significant
improvement in post-test scores for CRE in the experimental
group compared to the control group, which also showed
some improvement but to a lesser extent. Participants in
the experimental group had a mean difference of 7.34,
demonstrating the benefits of organized PAP that included
running, jogging, and movement exercises. Over the
8 weeks, increasing task difficulty enhanced oxygen uptake
and cardiovascular efficiency. The FITT principles were
applied to carefully monitor and adjust exercise frequency
and intensity, ensuring students faced appropriate
challenges. In contrast, the control group, following a
standard PE curriculum, experienced limited improvements
in CRE due to fewer aerobic workouts. This finding aligns
with research by Song et al. (2021), which noted that targeted
cardiovascular exercise programs can enhance strength
among schoolchildren. The principle of specificity was
crucial, as the PAP focused on exercises designed to boost
cardiovascular efficiency, unlike standard PE programs.

Additionally, the experimental group exhibited a
significant increase in muscular strength with a mean
difference of 4.90. This improvement resulted from
incorporating resistance exercises like push-ups and
bodyweight training, which effectively overloaded the
muscles within each student’s physical limits. In contrast,
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Fig. 2. Changes in HRF after 8 weeks of the intervention period
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the control group experienced only a minimal increase in
strength, with a mean difference of 1.70, likely due to the
absence of systematic muscle toning activities in the standard
PE curriculum. The overload principle was key to the PAP,
enabling students to progressively enhance their strength.
Gongalves et al. (2019) highlighted that structured physical
activity, including resistance training, significantly improves
basic motor skills in schoolchildren. These findings suggest
that targeted resistance exercises should be integrated into the
PAP, as they are often overlooked in standard PE programs.

Similarly, the experimental group showed a significant
improvement in muscular endurance, with a mean difference
0f 6.30. This increase reflects a better ability to sustain muscle
contractions. The repetitive exercises in the PAP focused on
low resistance and high repetitions, including bodyweight
squats and planks. In contrast, the control group had a mean
difference of 1.47, though this change was less significant
due to a lack of structured endurance exercises in their
PE sessions. The success of the PAP was largely due to its
progressive design, enabling students to gradually enhance
their endurance levels. These findings align with research
by Cvejic and Ostoji¢ (2018), which showed that structured
PAPs effectively improve muscular endurance in school-aged
children. The program adhered to FITT principles, focusing
on the frequency and intensity of workouts, resulting in
greater improvements than standard PE curricula.

Moreover, the experimental group demonstrated
better flexibility than the control group, with a mean
score difference of 1.87. This improvement is likely due
to the targeted stretching exercise and dynamic and static
stretching included in the PAP during warm-up and cool-
down sessions, which focused on major muscle groups
and joints. In contrast, the control group, following the
standard PE curriculum, saw a modest change with a mean
score difference of 1.43 due to limited flexibility training.
Flexibility is essential for injury prevention and performance
enhancement, yet it often receives insufficient attention in
fitness programs. The PAP’s targeted approach contrasts
with the broader focus of typical PE classes. Supporting
this, Lugowska et al. (2023) found that targeted stretching
significantly improves adolescents’ flexibility.

With the changes in body composition, the experimental
group experienced a significant improvement with a mean
score difference of 1.49. Such an enhancement is seen as
a result of calorie-burning exercises incorporated in the
PAP intending to increase the students’ lean muscles.
Conversely, the control group had a slight decrease in body
mass index from a mean score difference of 0.79, which was
sufficient to emphasize the non-physical impact of standard
PE lessons on body composition. This is consistent with the
findings of Swift et al. (2014), who found that supervised
PAPs incorporating aerobic and resistance exercises were
superior in improving body composition than general
activity programs. Overload was a relevant concept in the
PAP, as exercising with high- and low-intensity aerobic
exercise with resistance training worked together to keep
a calorie deficit while encouraging muscle expansion, thus
improving overall body composition. It is acknowledged
that to improve body composition, the two interventions
of aerobic and resistance training should be encouraged
and included in the PAPs, a prediction that is sometimes
neglected in regular PE classes.

The study’s results indicate that the PAP, designed with
the FITT principles, was more effective than traditional PE in
improving HRF among seventh-grade students. The PAP led
to significant gains in cardiorespiratory endurance, muscular
strength, muscular endurance, flexibility,and body composition
through its organized approach with targeted exercises.

By applying the FITT principles, the program provided
an optimal stimulus for enhancing fitness. These findings
suggest that implementing structured PAPs in schools can
lead to better fitness outcomes for children, promoting their
overall health and well-being. Moreover, they highlight
the inadequacies of the traditional PE curriculum, suggesting
a need for a more integrated approach to PE.

Conclusions

The current study showed that with proper planning
and application of the FITT principles, a PAP can signifi-
cantly improve the HRF levels of school-aged children.
The findings support implementing structured PAPs in
schools to address all HRF components, helping children
achieve lasting fitness and health benefits. Additionally, the
study highlights the need for specific exercises, progressive
overload, and appropriate intensities in PAP design to foster
positive changes in fitness. These programs aim to combat
the growing concerns of physical inactivity and its health
consequences among children.

Recommendations

Recommendations for the Implications of the Study:

1. The study’s findings can guide schools in Bhutan to
adopt similar PAPs.

2. A structured PAP based on FITT principles can offer
students a more effective fitness experience than
traditional PE classes.

Recommendations for Further Research:

1. Future research should examine the long-term effects
of PAPs on student fitness and health outcomes over
extended periods.

2. Studies should also consider integrating nutritional
guidance with PAPs to improve body composition.

3. Expanding research to include larger, diverse popula-
tions in Bhutan would provide valuable insights for
policymakers in developing tailored health promo-
tion programs.
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AHanis BnAnBY 8-TMKHEBOI CTPYKTYpPOBaHOI nporpamu ¢pisMyHOi akTUBHOCTI
Ha MOKa3HMKN 0380poBYOro ¢pitHecy y4uHiB cbomux KnaciB y ByTaHi

Teitni Jlengan'4*<P, ITyda CaBarmyn'4“?, Apdar Tiaorpaxym' P

'VuiBepcutert imeni Hapecyana Bennkoro

ABTOpPCHKMIT BKTAJ: A — Am3aitH gocnipkeHHs; B — 36ip ganux; C — crarananis; D — migroroska pykormucy; E — 36ip komtis

Pedepar. Crarts: 9 c., 5 Tabn., 2 puc., 37 mxepern.

Merta gocmigxenHsa. MeTa IIbOro JOCI/[KEHHS TO/IATala B IPOBEJEHH] aHa/Ii3y BIUIMBY 8-TVKHEBOI IPOrpaMu (1)131/1qu'1'

axtusHOCTI (IIPA) Ha KoMIoHeHTH 03f0poBUOro dirHecy (OD) yuniB chomux KnaciB y byrani. OcHOBHI HANPAMKM JOCTIPKEHHA
BKJIIOYQ/IN OL[iHKY BIUIMBY IIPOTPaMy Ha IOKa3HUKM KapiopecnipaTOpHOI BUTPUBAIOCTI, M S30BOI CU/IN, M 130BOI BUTPUBAJIOCTI,
THYYKOCTi i KOMITIO3MIIil Tifa.

Marepianu Ta MeTogu. 3a METOIOM IPOCTOI BUIIALKOBOI BUOIpKM 62 cTymeHTH OYy/I0 PO3IOMiIEHO Ha [iBi IPYIN: KOHTp-
onpHy (n = 31), siKa 3aiiMajacs 3a CTaHAAPTHOIO IIPOrPaMoI0 GisMYHOro BUXOBAHHSA, T eKCIIepUMeHTaIbHY (n = 31), sika 6paa
yaactb y IIQA i3 sacrocyBanusm mpuniuny FITT (“frequency”, “intensity”, “time”, and “type” — wacTora, iHTeHCUBHICTB, Yac
i Tym). ITeper; BIIpoBafKeHHAM iHTepBeHIIil 3 METOI0 BUMipIoBaHH: NoKasHuKiB O® BukopucToByBamm Metoauky Fitness Gram.
Jl1s mpoBeieHHs NOPIiBHAIBHOTO aHAJII3y pe3y/NbTaTiB MiX IpylHaMy BUKOPUCTOBYBanM t-KpuTepii A1 He3a/leXXHUX BUOIpOK,
a 1A 3iCTaB/IeHHs pe3y/IbTaTiB Ha Iepefi- Ta MiCATECTOBOMY eTalax HOCIKeHHA — t-KpuTepil At mapHux BUOIpoK B Mexax
3a3Ha4YeHMX IPYIL.

Pesynbraru. B excriepyMeHTanbHil rpyi NoMiTHO nokpamuuncs Bci komnonentn O®. KappiopecniparopHa BUTpUBalicTh
3pocia B cepegHboMy 3 23,23 1o 30,57 (p < 0,05), M’s130Ba cuma — 3 7,47 o 12,37 (p < 0,05), m’sa30Ba BuTpusamicts — 3 10,10
1o 16,40 (p < 0,05), a rHyukicTs — 3 27,98 1o 29,85 (p < 0,05). KpiM Toro, criocTepiranocs HosminireH s IT0OKa3HMKiB KOMITO3MIIil
Tia, 3 icTOTHUM 3HIDKeHHAM iHfexcy Macu tina (IMT). HaroMicTb y KOHTpPO/IbHI IPyIIi CLIOCTEpiraocs MeHII 3HaUHe 3HIDKEH-
Hs IOKa3HMKiB rHy4KkocTi Ta IMT, BogHOYAC Bifj3HaYanocsa BupakeHe MifiBUILeHHA PiBHIB KapAiopecnipaTopHOi BUTPUBAIOCT],
M’5130BOI CM/IM Ta M 5130BOI BUTPUBATIOCTI.
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BucnoBxu. [locniykeHHA BKa3ye Ha epeKTUBHICTb 3aCTOCYBaHHA opraHizoaHoi IIDA mozno nmokpamieHHA KOMIOHeHTiB OD
HOPIiBHAHO 31 CTAaHJAPTHOIO HaBYa/IbHOK ITPOrpaMolo 3 QisnyHoro BuxosanHA. OTpuMaHi faHi CBigYaTh PO JOLINBHICTD BIPO-
Ba/DKEHHA CTPYKTYpPOBaHMX IporpaM (isndHOI aKTMBHOCTI i3 3acTocyBaHHAM npuHuymis FITT mna migBuijeHHA NOKasHMKIB
(isnYHOI MATOTOBIEHOCTI Ta 03OPOBYMX PE3YIbTATIB Ceper iTeil Ta MOIOAI.

KirouoBi cmoBa: 6yTaHCHKIIT y4eHb, 03[0pOoBuUMit GiTHEC, MporpaMa ¢isyHOi aKTUBHOCT].
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