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ABBREVIATIONS

BMI — body mass index;

IPAQ — International Physical Activity Questionnaire;
YPAQ — Youth Physical Activity Questionnaire;
MET — metabolic equivalent;

MVPA — moderate to vigorous physical activity;
n — test sample size;

p — statistical significance level;

r — correlation coefficient;

SD — standard deviation;

VO,max — maximum oxygen expenditure;
WHO — World Health Organisation;

WHP — waist-hip ratio.



1. INTRODUCTION

Childhood and adolescence are periods of rapid growth and development. The
growth and maturation of children depends on a complex interplay of internal and
external factors. Internal factors are inherited and determine the peculiarities of growth
and maturation. External factors are the environmental circumstance in which the
development of a child occurs. Even though the most important physical factors are
inherited, external conditions can change or even distort a child's development [1].

Scientific research demonstrates that the majority of adults and children across the
entire world are not sufficiently physically active, and even the existing level of physical
activity keeps decreasing in all age groups [2-5]. Apart from this, physical activity
naturally decreases as children grow up [6, 7]. Physical inactivity is widely recognised as
one of the main risk factors leading to the contraction of chronic non-infectious diseases
and takes its place among the most significant risk factors contributing to human
mortality rates and the prevalence of disease (addictions, poor nutrition, etc.) [8]. Many
studies indicate that physical inactivity in childhood is one of the most important factors
to directly contribute to numbers of overweight and obese children and teenagers in
Europe and across the world [9]. Obesity and physical inactivity are considered to be the
greatest health-related challenges that humankind must overcome in the twenty-first
century [10].

The World Health Organisation (WHQO) recommends for children and teenagers
to accumulate at least 60 minutes of moderate to vigorous intensity physical activity
daily [11]. However, only 1 of every 5 children in the European Union adhere to this
recommendation [12]. If the physical activity of a nine year old child corresponds to the
recommended norm, then by the time this child turns 15, only 31% of children in their
age group will be physically active for 60 minutes on a school day and only 17% will
achieve the necessary level of physical activity on a weekend [13]. A decline in the
activity levels of Lithuanian teenagers has been observed over the last few decades [14].

Epidemiological data also indicates an increased prevalence of obesity among
adults and children. For a long time overweight and obesity was most prevalent in the
United States of America [15]. Presently, 35.5% of children in the United States are



either overweight or obese. However, according to the latest data from the International
Association for the Study of Obesity, the prevalence of overweight and obesity among
children in certain European countries has reached or even exceeded the level of
prevalence in the United States: in Greece, the prevalence of obesity and overweight
reaches 41.0%, in Malta — 34.5%, Italy — 31.7%, Spain — 30.9%, and England — 24.7%
[16]. In Lithuania, the prevalence of overweight and obesity is substantially lower than
in other countries [17]. However, few studies have comprehensively analysed and
determined the prevalence and dynamics of overweight and obesity among Lithuanian
children.

Obesity in childhood has a negative effect on almost all of the systems in the
human body, causing serious complications such as arterial hypertension, dyslipidemia,
insulin resistance or diabetes, fatty liver disease and psychological disorders [18].
Children that are overweight or obese are at great risk of remaining so in their adult lives
[19], [20], besides, overweight and obesity at a young age lead to a greater risk of
mortality in adulthood [21]. The World Health Organisation (WHO) defines obesity as
abnormal or excessive fat accumulation resulting from a long-term disruption of the
balance between energy consumption and expenditure [22]. The basis of this mechanism
is a genetically defined regulation of energy (40-50%), environmental factors and
lifestyle (50-60%) [23]. A study conducted by Gupta et al. [24] revealed that the
increase in the prevalence of overweight and obesity in developing countries is caused
by changes in daily nutrition and passive lifestyle.

Research demonstrates that physical activity is an effective measure in the
prevention of obesity among children and teenagers that helps avoid weight gain [25]. It
is said that highintensity physical activity has more influence on the reduction of
overweight and obesity than lowintensity physical activity. Other researchers maintain
that screen time and other passive activities have a greater influence on the development
of overweight and obesity in children than a lack of physical activity [26], [27]. Research
also demonstrates that children's body weight is related to their functional fitness:
overweight and obese children are typically less physically capable than their peers of
normal body weight [28-30]. Apart from this, physical capacity is not only an important
health indicator in childhood and adulthood, it is also an important risk factor for

cardiometabolic diseases. Researchers note that obese children who are involved in
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activities that improve aerobic capacity, have fewer risk factors for metabolic syndrome
than obese children who are not involved in such activities [31], [32].

However, the causative links between physical capacity, obesity and physical
activity in childhood have not been sufficiently studied, thus further research is
necessary for examining this relationship. According to scientific literature there is an
exceptional need for a comprehensive assessment of the relationship between the

functional fitness and physical activity in early adolescence.

The aim of the work
To determine relationships between functional fitness and physical activity in 11-

14 year old teenagers.

The objectives of the work

1.  To determine the characteristics of functional fitness and physical activity in
teenagers.

2. To assess relationships between physical activity and posture as well as
physical fitness in teenagers.

3. To assess relationships between body weight and physical activity as well as

functional fitness in teenagers.

Defended claims

1. In early adolescence, low levels of physical activity are linked to incorrect
posture and low physical fitness.

2. Overweight and obese 11-14 year old teenagers demonstrate lower levels of

physical fitness and are less physically active than their peers of normal body mass.

The novelty of the work
Many studies examine lifestyle habits and it‘s impacts on health, however, there is
a lack of studies that would objectively assess the links between functional fitness and

physical activity in early adolescence.



This study evaluated physical fitness, posture, physical activity, the prevalence of
overweight and obesity, and as well as the relationships between these factors among 11-

14 year old teenagers.

The practical significance of the work

The results of the study demonstrate the importance of physical activity for the
health of teenagers and promotes awareness of the functional fitness of overweight and
obese teenagers.

This study is relevant from the perspective of the priorities of international and
especially Lithuanian science because low levels of physical activity and the increasing
prevalence of overweight and obesity among teenagers is apparent in many countries
across the world. These factors not only have an impact on the health of teenagers, but
on the social and economic welfare of the country as well. The results of this study could

possibly be useful in the implementation of measures for the children's health.

Author's contribution

The author organised and independently conducted a study over the period of
2010-2012 at the Utena Vyturiai School, gathering data from 118 participants. The
author also organised a study over the period of 2012-2013 at the Vilnius Seskiné
Secondary School and the Vilnius Antanas Vienuolis School, conducting the study with
a team of researchers and gathering data from 414 participants.

The author participated in the process of designing the research and setting the
selection criteria for participants as well as preparing research protocols and
questionnaires. The author entered the data collected into statistical analysis software,
learned the methods of mathematical statistics and carried out a statistical analysis of the

data. The results of the study were presented in various articles and conferences.

2. SAMPLE AND METHODS

2.1. Sample and organization of the research
The study was carried out at the Utena Vyturiai School in 2010-2012 and in the
Vilnius Seskiné Secondary School as well as the Vilnius Antanas School in 2012-2013.
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The population sample was composed of 11-14 year old teenagers, their average age
being 12.99 + 0.96. Written parental permission was acquired, and a total of 532
teenagers participated in the study.

Respondents were examined during the first half of the day during physical
education classes and according to the research protocol. The Youth Physical Activity
Questionnaire (YPAQ) was filled in at home by the respondents with the help of their
parents.

Selection criteria:

1.11-14 year old teenagers;
2. Written parental permission.

Rejection criteria:

1. Teenagers younger than 11 and older than 14 years of age;
2. Unwillingness to participate in the study;

3. Teenagers excused from participating in physical education classes.

2.2.  Methods

2.2.1. Evaluating functional fitness

Posture. Posture was assessed according to the Hoeger [33] visual posture
assessment method. The positioning of separate body parts was awarded 1, 3 or 5 points,
where 1 is poor, 3 is satisfactory and 5 is good. Head, shoulder, spine, pelvis, knee and
ankle positions were assessed in the frontal plane; the neck, upper segment of the spine,
torso, abdomen, lower back and legs were assessed in the sagittal plane. General posture
evaluations were calculated by adding the total number of points acquired from the
evaluation of separate body parts: 50-45 points — excellent posture, 44-40 points — good,
39-30 — satisfactory, 29-20 — poor, less than 19 — extremely poor.

Physical fitness. A 6-minute walking test was used to assess physical capacity.
This test is reliable for evaluating the physical capacity of healthy [34-36] and
overweight or obese children [37]. During the test, participants were separated into

groups of 8. The participants were instructed to walk for 6 minutes along the boundary
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lines of a standard volleyball court (54 m). The test results were registered as the
distance travelled in 6 minutes, expressed in meters.

Physical capacity was also assessed by maximum oxygen expenditure (VO,max),
which was calculated with the results of the 6-minute walking test and data about body
mass index (BMI) entered into a formula developed by Vanhelst et al. (2013) [37]:
VO,max (ml.kg.min") = 26.9 + 0.014 x distance travelled during the 6-minute walking
test (in meters) — 0.38 x BMI (kg/m?).

Physical fitness also were evaluated by applying Eurofit tests [38] in the
following order:

1. Flamingo Balance Test. A test for general balance during which a
participant must stand on a balancing beam of a set height on one leg. Ability to balance
was measured by recording the number of attempts (not falls) to maintain balance on the
balancing beam in 1 minute, with the time recorded by chronometer.

2.  Sit-and-Reach Test. A test of flexibility during which the participant reaches
their hands as far as they can while sitting on a horizontal surface with their legs straight.
The result recorded is the furthest point reached by the tips of the fingers, measured in
centimetres. For the result to be accurate, the participant must maintain this position for
about 2 seconds. The test is slowly carried out twice (the second time after a brief resting
period). The better result is recorded (measured in centimetres reached on the centimetre
ruler on top of the measurement box).

3. Standing Long Jump Test. The test assesses explosive leg power in the act of
jumping from a standing position and pushing off with both feet. The test is carried out
twice, and the greater distance jumped is recorded in centimetres.

4.  Sit-ups Test. The test evaluates abdominal muscle endurance. Participants
must complete as many sit-ups as possible in 30 seconds. Correct position: straight back,
fingers interlocked behind the head, knees bent at a 90 degree angle, sole of the foot on
the floor. The participant must lie back and touch the exercise mat with their shoulders
and then sit up into the initial position with their elbows touching their knees.
Participants must do a preparatory sit-up before the test begins. The recorded result is the

number of correctly completed sit-ups in 30 seconds.
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2.2.2. Assessment of physical activity

The study used the Youth Physical Activity Questionnaire (YPAQ) [39]. The
questionnaire lists various physical activities, and participants must indicate the
frequency and duration of the activities they undertake over the course of a week,
indicating the activities they undertake on weekdays and weekends. This questionnaire is
also used to evaluate the nature, frequency and duration of physical activities and passive
activities in various settings, e.g., at school and during free time [40].

Every activity was assessed based on the Compendium of Energy Expenditures
for Youth (2008) [41] according to the appropriate MET level, and the intensity of
physical activity was also assessed. MET stands for 'metabolic equivalent’, which
indicates how many times oxygen expenditure during physical stress exceeds oxygen
expenditure at rest. Approximately 1 MET = 3.5-4 ml Oy/kg/min. = 1.2 kcal/min. [42].
Activities were categorised according to intensity into lowintensity (< 3 MET),
mediumintensity (3-6 MET) and vigorous intensity (> 6 MET) groups.

Time spent doing medium to vigorous intensity physical activities (MVVPA) and
screen time was calculated based on the data collected from the questionnaire. The total
time spent doing MVVPAs was determined by summing up the duration of moderate to
vigorous intensity activities over the course of one week. The MET (metabolic
equivalent) minutes of physical activity were calculated by using the following formula:
duration x frequency x MET intensity [43]. Based on modified recommendations for the
evaluation of physical activeness [44], participants were categorized according to their
total MVPA into vigorous, moderate and low physical activity groups:

¢ low physical activity < 1260 MET-min/week;
e moderate physical activity 1260-2520 MET-min/week;
e vigorous physical activity > 2520 MET-min/week.

2.2.3. Anthropometric data assessment

Height and weight measurements. Height was measured with a stadiometer,

rounding to the nearest 0.5 cm. Weight was measured with electronic medical scales,
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rounding to the nearest 0.5 kg. Body mass index (BMI) was calculated with the data
collected according to the following formula: BMI = body mass (kg) / height (m)>.

Body mass was assessed according to BMI cut-offs established by the
International Obesity Task Force. These cut-offs define the limits of overweight, obesity
and varying degrees of thinness for 2-18 year old children and teenagers, in
consideration of their age and sex [45-47]. These cut-offs are linked to adult BMI cut-
offs, which at the age of 18, are the following: extreme thinness — BMI = 16.0 kg/m?;
average thinness — BMI = 17.0 kg/m? moderate thinness — BMI = 18.5 kg/m?
overweight — BMI = 25 kg/m?; obesity — BMI = 30 kg/m®.

Body size measurements. Measurements of the waist (halfway between the
crests of the pelvis and the lower ribs) and hips (at the height of the greater trochanter)
were carried out with a tape measure and rounded up to the nearest 0.5 cm. The waist-
hip ratio (WHP) was calculated by dividing the waist measurement by the hip
measurement.

Skinfold measurements. Skinfold measurements were carried out with Seahan
calipers (range: 60 mm, min. unit: 0.1 mm, jaw pressure: 10 g/mm2) at five different
anatomical locations:

e Triceps brachii muscle — at the midpoint of the arm above the triceps muscle
with a vertical pinch;

e Biceps brachii muscle — at the midpoint of the arm above the triceps muscle
with a vertical pinch;

e Subscapularis muscle — 2 cm below the lower corner of the scapular, pinch

in the direction the skinfold forms;

Thigh — above the hip crest, along the middle line of the inguinal fold, pinch

horizontally;

Calf — at the widest part of the calf on the medial side, with a vertical pinch
while the participant is seated.

Body fat percentage calculated according to the formulas developed by Slaughter
et al. (1988) [48], and by using the thickness of the triceps and subscapular skinfold.

When the total sum of skinfold thicknesses < 35 mm:

14



Boys: body fat (%) = 1.21 (total sum of skinfold thicknesses) - 0.008 (total sum of
skinfold thicknesses)®- 3.4

Girls: body fat (%) = 1.33 (total sum of skinfold thicknesses) - 0.013 (total sum of
skinfold thicknesses)?- 2.5

When the total sum of skinfold thicknesses > 35 mm:

Boys: body fat (%) = 0.783 (total sum of skinfold thicknesses) + 1.6

Girls: body fat (%) = 0.546 (total sum of skinfold thicknesses) + 9.7

2.2.4. Statistical data analysis

The statistical analysis was carried out with the IBM SPSS 20 software package.

A descriptive statistical analysis of the data was conducted, calculating the
arithmetic mean of quantitative data, standard deviations (SD), minimum and maximum
data limits (min-max) and frequency distributions of qualitative data.

A one-sample Kolmogorov-Smirnov test was used to test the goodness-of-fit of
the data distribution to a standard normal distribution. Parametric analysis (Student's t-
test) was applied in order to compare indicators from the normal distribution, and non-
parametric analysis (Mann Whitney U-test) was applied to the non-normal distribution
and ordinal variables.

Pearson and Spearman correlation coefficients (r) were used to determine
correlations (with the Pearson coefficient for normally distributed interval variables and
the Spearman coefficient for interval variables that do not satisfy the condition of
normality and ordinal variables). The correlation was very weak if r < 0.2; weak if r was
in the interval of 0.2-0.39; moderate if r was in the interval of 0.4-0.69; strong if r was in
the interval of 0.7-0.89 and very strong if r was greater than 0.9.

Differences can be considered statistically significant if p is less than 0.05 (p <
0.05).
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2.2.5. Ethical aspects

On 6 April 2003, the Lithuanian Committee of Bioethics authorised the
biomedical study to be carried out (protocol No. 1). The permit was extended in 2010
and will be valid up to 2015.

All of the research subjects and their parents were informed about the study in

writing. Written permission was acquired from all the subjects' parents.

3.RESULTS

A total of 532 teenagers participated in the study. Of these, 54.1% (n = 288) were
girls and 45.9% (n = 244) were boys. A total of 22.2% (n = 118) of the participants were
students of the Utena Vyturiai School, 24.4% (n = 130) attended Vilnius Seskin¢
Secondary School and 53.4% (n = 284) attended the Vilnius Antanas Vienuolis School.

Analysis of functional fitness and physical activity

The results of the posture assessment demonstrated that the lower back in the
sagittal position (3.7 = 1.2 points) and the shoulders in the frontal position (3.3 + 1.1
points) received the least points. Analysis of distribution according to posture
evaluations showed that 53% of the participants had excellent or good posture, 31% had
satisfactory posture and 16% had poor or extremely poor posture.

A 6-minute walking test was used to evaluate the physical capacity of teenagers.
Physical capacity was measured in terms of distance travelled (in meters). The distance
travelled during the 6-minute walk ranged from 340.0 to 980.6 meters. Analysis of the
test results revealed that, in all age groups, boys walked a greater distance on average
(672.7 £ 160.8 meters) than the girls did (589.8 £ 123.6 meters) (p < 0.001). Test result
differences between different age groups were also statistically significant. It is worth
noting that younger teenagers travelled a greater distance than older teenagers. During
the 6-minute test, 11-12 year old teenagers walked 665.0 £ 162.1 meters, whereas 13-14
year old teenagers walked 604.5 + 135.9 meters (p = 0.007).

Teenagers' maximum oxygen expenditure (VO,max) was calculated based on the

results of the 6-minute walking test and body mass index (BMI) [14]. Teenagers'
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VO,max ranged from 20.5 ml.kg.min™® to 34.8 ml.kg.min™. Evaluation of VO,max
according to sex and age group revealed that boys' VO,max in the 12, 13 and 14 year old
groups was greater than girls' VO,max. The boys' VO,max reached 28.8 =+ 3.1
ml.kg.min*, and the girls' VO,max reached 28.1 + 2.3 ml.kg.min™ (p = 0.025). Analysis
of the results also revealed that the VO,max of younger teenagers was greater than that
of older teenagers. The VO,max of 11-12 year old teenagers reached 29.2 + 3.0
ml.kg.min™ on average, whereas the VO,max of 13-14 year old teenagers reached 28.0 +
2.4 ml.kg.min™ (p = 0.001).

The Eurofit tests [38] were used to assess teenagers' balance, flexibility,
explosive leg power and abdominal muscle endurance. The results of the flamingo test
ranged from 1 to 40 attempts to regain balance during a single minute. No statistically
significant disparities were found between gender groups: both boys' and girls' balancing
abilities received similar evaluations, with 13.7 £ 6.5 attempts/min and 13.7 £ 7.3
attempts/min respectively (p = 0.958). However, the balancing ability of 11-12 year old
teenagers (11.1 £ 5.9 attempts/min) was evaluated as better than that of 13-14 year old
teenagers (15.0 £ 6.4 attempts/min) (p < 0.001). The results of the sit-and-reach test
ranged from 2-43 cm. A statistically significant difference was discovered in the
flexibility of girls and boys. The flexibility of 11 year old girls surpassed the flexibility
of their male counterparts by 8.5 cm (p = 0.036), 12 year old girls surpassed their
counterparts by 5.1 cm (p < 0.001), 13 year old girls —by 7.1 cm (p < 0.001) and 14 year
old girls — by 5.9 cm (p < 0.001). Analysis of the results of the standing long jump test
revealed statistically significant differences in gender groups. In all age groups, the girls
(153.9 = 22.3 cm) jumped shorter distances than the boys (162.3 £ 28.8 cm) (p = 0.001).
A statistically significant difference was also found between different age groups: 11-12
year old children jumped a shorter distance (147.6 £ 20.0 cm) than 13-14 year olds
(156.0 £ 22.3 cm) (p < 0.001). Analysis of the sit-ups test results led to the finding that
girls have less abdominal muscle endurance (25.6 + 3.7 sit-ups/30s) than their male
counterparts in all age groups (28.0 £+ 7.7 sit-ups/30s) (p < 0.001).

Analysis of physical activity data demonstrated that teenagers spent from 7.1
minutes to 408.6 minutes doing moderate to vigorous intensity activities (MVPA) every
day (91.4 + 66.8 min on average). On weekends, teenagers spent more time (16.2 min on

average) doing moderate to vigorous intensity activities (MVPA) than on school days.
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Analysis of physical activity indicators in gender groups found a statistically significant
difference between boys' and girls' screen time: girls spent 46.7 min less in front of the
screen than boys (p < 0.001).

Based on the modified data processing and analysis guidelines [44] presented by
the International Physical Activity Questionnaire (IPAQ), test subjects were classified

into low-activity and moderate to vigorous physical activity groups (Table 1).

Table 1. Groups according to physical activity

Groups according to physical ) Age (years) Gender

n (%
activity Mean + SD Girls, n (%) Boys, n (%)
Low physical activity group 118 (22,2 %) 12,89 +1,09 83 (70,3 %) 35 (29,7 %)

Moderate-vigorous physical
o 414 (778 %) 13,02 +0,93 205 (49,5%) 209 (50,5 %)
activity group

Teenagers in the low physical activity group made up 22.2% of the sample
population, with teenagers in the moderate-vigorous physical activity group taking up
the remaining 77.8%. There was a statistically significantly greater number of girls in the
low physical activity group (70.3%), with only 29.7% of the boys falling in this same
group (p < 0.001).

Analysis of anthropometric data revealed that 20.1% (n = 107) of 11-14 year old
teenagers were overweight or obese. The prevalence of overweight and obesity reached
15.6% among girls and 25.5% among boys. This difference was statistically significant
(p=0.050) (Table 2).

Table 2. Weight status in teenagers according to gender

Total Girls Boys
Weight status n=532 n=288 n=244

n (%) n (%) n (%)
Obesity 61 (11,5 %) 25 (8,7 %) 36 (14,8 %)
Overweight 46 (8,6 %) 20 (6,9 %) 26 (10,7 %)
Normal weight 391 (73,5 %) 225 (78,1 %) 166 (68,0 %)
Thinness 34 (6,4 %) 18 (6,3 %) 16 (6,6 %)
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Analysis of links between physical activity and physical conditioning

Analysis of posture evaluation demonstrated that the posture of teenagers in the
low physical activity group was evaluated as poorer than that of teenagers in the
moderate-vigorous physical activity group: the average sum of Hoeger points received
by teenagers in the low physical activity group reached 36.7 + 7.7 points, whereas
teenagers in the moderate to high physical activity group were evaluated with an average
of 39.1 + 7.2 (p = 0.008).

The results of the physical capacity tests indicate that, during the 6-minute
walking test, teenagers in the low physical activity group walked on average 63.20 1+
32.1 meters less (p = 0.002), and their maximum oxygen expenditure (VO,max) was 0.8
+ 1.1 ml.kg.min™ lower (p = 0.006) than that of teenagers in the moderate-high activity
group.

Teenagers in the low physical activity group did not perform as well in the
explosive leg power and abdominal muscle endurance tests compared to teenagers in the
moderate-vigorous physical activity group. On average, low physical activity teenagers
jumped a distance 5.5 cm shorter (p = 0.005) and completed 1.6 fewer sit-ups (p = 0.050)
than teenagers in the moderate-vigorous physical activity group. No statistically
significant differences were found in the results of the balance and flexibility tests. The
results of the assessment of balance, explosive leg power, flexibility and abdominal
muscle endurance in the low and moderate-vigorous physical activity groups are

presented in Table 3.

Table 3. Physical fitness characteristics in the low and moderate-vigorous physical

activity groups

Low physical Moderate-vigorous
Physical fitness characteristics actz\r/]iiylgg())up physica(l na:;fii/jsy group p-value
mean+SD mean+SD
Balance (n/min) 13,4+6,1 13,8+7,1 p=0,582
Explosive leg power (cm) 153,3+25,4 158,8+25,7 p=0,05
Flexibility (cm) 23,247,2 22,047,9 p=0,174
Abdominal muscle endurance (n/30s) 25 4+4.7 27,0462 p=0,005
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A statistically significant and positive but weak link was identified between
posture results and the duration of moderate to vigorous intensity physical activity
(MVPA) (r = 0.186, p < 0.001) (Figure 1). This indicates that the posture of teenagers

who are more physically active received higher evaluations.

50,00

40,00

30,00 e o

The total sum of Hoeger points

Q0o o 8] Q
oo OO o]
20,00
o o]
10,00
T T T T T T
oo 100,00 200,00 300,00 400,00 200,00
MVPA (min/day)

Figure 1. Correlation between teenagers moderate-vigorous physical activity (MVPA)
and posture (r=0,186, p < 0.001)

The moderate-vigorous physical activity (MVPA) of teenagers had a statistically
significant and positive but weak link with the distance travelled during the 6-minute
walking test (r = 0.148, p = 0.010) and maximum oxygen expenditure (r = 0.155, p =
0.009), which demonstrates that teenagers who are more physically active achieved
better results in the physical capacity test.

A correlation analysis of teenagers' physical fitness characteristics and moderate-
vigorous physical activity (MVPA) revealed a statistically significant and weak positive
correlation between the duration of moderate-vigorous physical activity (MVVPA) and

explosive leg power (r = 0.101, p = 0.040).
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Analysis of links between overweight/obesity and functional fitness as well as
physical activity.

An assessment of posture data revealed that body part positions of overweight and
obese teenagers were evaluated with an average total of 37.6 + 7.5 points, whereas
teenagers with normal body weight received 38.9 + 7.3 points, however, this difference
was not statistically significant (p = 0.153).

During the 6-minute walking test, overweight and obese teenagers walked on
average 49.9 meters less (586.0 + 129.5 m) than teenagers of normal body weight (635.9
+ 149.1 m) (p = 0.009). Analysis of maximum oxygen expenditure (VO,max) revealed a
statistically significant difference between teenagers of normal weight and teenagers that
are overweight or obese: the VO,max of overweight and obese teenagers amounted to
25.9 + 2,2 ml.kg.min", whereas the VO,max of normal weight teenagers reached 29.1 +
2.4 ml.kg.min™ (p < 0.001) (Figure 2).
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Figure 2. Overweight/obese and normal weight teenagers maximum oxygen expenditure
(VO,max) (p <0.001)

The results of the assessment of physical fitness characteristics in teenagers of

normal weight and overweight/obese teenagers are presented in Table 4.
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Table 4. The assessment of physical fitness characteristics in overweight/obese and

normal weight teenagers

Overweight/obese Normal weight

. . - teenagers teenagers
Physical fitness characteristics (n=107) (n=391) p-value

mean+=SD mean+SD
Balance (n/min) 15,6+6,4 13,1+6,9 p=0,001
Explosive leg power (cm) 148,3+20,4 160,4+26,5 p<0,001
Flexibility (cm) 22,5+7,7 22,2+7.8 p=0,746
Abdominal muscle endurance (n/30s) 24,2+4,1 27,4+6,2 p<0,001

Overweight and obese teenagers did not perform as well during balance,
explosive leg power and abdominal muscle endurance tests. Overweight and obese
teenagers attempted to regain their balance 2.5 more times during the Flamingo test (p =
0.001), jumped 12.1 cm less in the standing long jump (p < 0.001) and completed 3.2
fewer sit-ups (p < 0.001) in comparison to teenagers of normal weight.

An assessment of physical activity showed that overweight and obese teenagers
spent statistically significantly less time doing moderate-vigorous physical activities
(MVPA) both on school days and weekends, as compared to teenagers of normal weight.
The total duration of the MVPA of overweight and obese teenagers amounted to 21.9
min a day less than that of normal weight teenagers (p = 0.002). Apart from this, the
physical activity of normal weight teenagers was more intense (521.7 + 431.4 MET-min
per day) than that of overweight and obese teenagers (414.7 + 227.9 MET-min/day) (p =
0.001).

Correlation analysis revealed that the posture of teenagers had a statistically
significant, negative and weak correlation to body fat percentage (r = -0.111, p = 0.026)
and BMI (r = -0.040, p = 0.434). These correlations demonstrate that teenagers with
higher body fat percentage and BMIs had poorer posture.

A negative correlation of weak to moderate strength was identified between
anthropometric data and physical capacity. These correlations indicate that teenagers

with greater body mass had less physical capacity.
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The results of the 6-minute walking test correlated with BMI data (r = -0.230, p <
0.001) and body fat percentage (r = -0.325, p < 0.001). A statistically significant negative
correlation of moderate strength was discovered between teenagers' maximum oxygen
expenditure (VO,max) and their BMI (r = -0.673, p < 0.001) and body fat percentage (r
= -0.607, p < 0.001) (Figure 3). VO,max is a reliable indicator for aerobic physical
capacity, so based on the correlations that have been established, the conclusion can be

made that teenagers with higher BMIs and body fat percentages had lower physical

capacity.
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Figure 3. Maximum oxygen expenditure (VO,max) correlation with BMI and body fat

percentage

Analysis of the correlation between body fat percentage, BMI and physical fitness

characteristics demonstrated that the results of the balance, explosive leg power and
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abdominal muscle endurance assessments had a statistically significant (p < 0.001)

correlation of moderate strength with body fat percentage and BMI.
4. DISCUSSION

Scientific research demonstrates that the majority of adults and children across the
entire world are not sufficiently physically active, and this level of physical activity
keeps decreasing in all age groups [2-4]. Aside from this, physical activity naturally
decreases as children grow up [6, 7]. Scientific research has established that only 1 in 5
children in the European Union is sufficiently physically active to satisfy
recommendations for physical activity [12]. The results of our study also revealed that
slightly more than a fifth of 11-14 year old teenagers could be classified in the low-level
activity group. We also observed that there were more girls in the low-level activity
group than boys.

Physical activity is a lifestyle factor that can determine an individual's physical
capacity [49], which apart from being an important indicator of health in childhood and
adulthood, is also a significant risk factor for cardiometabolic diseases [31]. Scientific
studies have provided evidence for the link between the aerobic capacity of children as
well as teenagers and medium-high intensity physical activity [50]. Our study also
reinforced the conclusion that the physical capacity of teenagers depends on their
physical activity. Analysis of our results demonstrated that teenagers in the low physical
activity group travelled a shorter distance during the 6-minute walking test and had
lower maximum oxygen expenditure (VO,max) than teenagers in the moderate-high
physical activity group. Volbekien¢ and Griciiite (2007) analysed differences in health-
related physical capabilities among 12, 14 and 16 year old Lithuanian teenagers from
1992 to 2002, and observed that the physical capacity of children and teenagers is
decreasing. A comparison of data from 1992 and 2002 revealed a strong decrease in
boys' and girls' physical capacity. The authors attribute this change to a reduced level of
daily physical activity [14].

A correlation analysis between physical activity and physical capacity indicators
found a statistically significant link between the duration of moderate-vigorous physical

activity and the distance travelled during the 6-minute walking test (r = 148) as well as
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maximum oxygen expenditure (VO,max) (r = 0.155), which means that teenagers who
are more physically active perform better on physical capacity tests. An overview by P.
L. Kristensen et al. (2010) also indicates that studies of children's physical activity and
physical capacity frequently find weak to moderate correlations between these two
factors (with the r coefficient varying from 0.14 to 0.33) [51]. Thus, even though aerobic
power in childhood is determined by genetic factors [52, 53], physical activity is an
important factor that influences the children's physical capacity.

Physical activity is also important for maintaining correct posture. Studies have
shown that moderate physical activity increases abdominal strength and reduces the risk
of back pain [54]. Posture evaluations of teenagers in the low and moderate-high activity
groups revealed that the teenagers in the low physical activity group had poorer posture:
the posture of teenagers in the lower physical activity group received on average 2.4
points less than teenagers in the moderate-high activity group. A correlation analysis
demonstrated that the duration of teenagers' moderate to highintensity activity had a
statistically significant, weak, positive correlation with the total sum of Hoeger points (r
= 0.186), which also indicates that more physically active teenagers had better posture.
Latalski et al. (2013), who assessed the posture and physical activity of 14 year old
teenagers in Poland and the Czech Republic, also found a link between low levels of
physical activity and incorrect posture [55]. However, as an overview of scientific
literature by Heneweer et al. (2011) indicates that, even though it has long been
established that physical activity influences posture, this link has not been sufficiently
studied [56].

The results of our study also revealed a link between teenagers' physical activity
and their physical fitness. It was observed that teenagers of low-level physical activity
did not perform as well in explosive leg power and abdominal muscle endurance tests as
teenagers in the moderate-high physical activity group. A statistically significant positive
weak correlation was noticed between the duration of teenagers' moderate to
highintensity physical activity and explosive leg power (r = 0.101). D. Martinez-Gomez
et al. (2011) also determined that highintensity physical activity has a positive effect on
teenagers' muscle power and strength [57]. However, very few studies have been

conducted to examine the relationship between physical activity and physical fitness.
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Low levels of physical activity and passive lifestyles have an influence on the
development of overweight in adolescence. A statistically significant, weak negative
correlation was found between the duration of teenagers' moderate to highintensity
physical activity and body weight (r = -0.095), BMI (r = -0.106) as well as the calf
skinfold thickness (r = -0.115). The results of a study conducted in four European
countries (Germany, Portugal, Norway and Estonia) (2004) also showed that the duration
of 9-10 year old children's moderate-vigorous physical activity has a weak correlation to
body fat percentage [58]. K. D. Wittmeier et al. (2007) studied 8-11 year old children in
Canada and determined that the duration of moderate to highintensity physical activity
correlated negatively with BMI and body fat percentage [59].

The prevalence of overweight and obesity among children has increased annually
over the past three decades [60] and is now 10 times greater than it was in 1970 [61].
The most recent articles on the topic tentatively state that the worldwide prevalence of
overweight and obesity among children is stabilising [62-64], however, it has already
reached very high levels. For a long time overweight and obesity were most prevalent in
the United States of America [15]. Presently, 35.5% of children in the United States are
either overweight or obese. However, according to the latest data from the International
Association for the Study of Obesity, the prevalence of overweight and obesity among
children in certain European countries has reached or even exceeded the level of
prevalence in the United States. In Greece, the prevalence of obesity and overweight
reaches 41.0%, in Malta — 34.5%, Italy — 31.7%, Spain — 30.9%, and England — 24.7%
[16]. The results of our study indicate that 21.5% of the teenagers tested were either
overweight or obese. Statistically significant differences were observed between gender
groups: more boys than girls were overweight or obese.

Evaluations of teenagers' physical activity showed that on average overweight and
obese teenagers spent 21.9 min per day less doing moderate to highintensity physical
activities than teenagers of normal weight. The World Health Organisation (WHO)
recommends that 5-17 year old children take up some form of moderate to highintensity
physical activity at least 60 minutes a day [11]. Even though the physical activity of
teenagers generally meets the requirements set by physical activity recommendations,
there is a tendency for teenagers of greater weight to be less physically active. Similar

conclusions are presented by other studies as well. P. J. Collings et al. (2013) analysed
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the physical activity of pre-school children and noticed that children who spent more
time doing moderate to highintensity physical activity have lower body fat percentages
[65]. M. Soric et al. (2010) assessed the physical activeness of children with overweight,
obesity and normal weight and established that children with greater body weight spent
less time doing moderate to highintensity physical activities [66].

Researchers maintain that in studies of physical activity, it is not only important to
assess the duration of physical activity, but intensity as well [67]. Thus, taking the
intensity of teenagers' physical activity into account, our analysis demonstrated that the
physical activities of children of normal weight were 107.0 MET-min/d more intense
than the physical activities undertaken by overweight and obese teenagers. T. S. Olds et
al. (2011) assessed the physical activity of 9-16 year old children in Australia and also
found that the intensity of obese children's physical activity was 174 MET-min/d less
intense than that of their normal weight peers [68].

No statistically significant differences in the amount of time overweight and obese
children as well as children of normal weight spend in front of the screen were found. On
average, overweight and obese teenagers spend 146.5 = 101.3 minutes in front of the
screen, whereas teenagers of normal weight spend 153.1 + 120.2 minutes. Both
overweight and obese teenagers as well as teenagers of normal weight clocked twice as
much screen time on weekends — 4 hours and 10 minutes on average. Other studies
present contradictory results and demonstrate that it is actually screen time and other
passive activities that have a greater impact on the development of overweight and
obesity than a lack of physical activity [26]. A longitudinal study conducted in the
United States (2013) revealed a link between children's overweight and obesity and
passive activities. Researchers studied changes in children's BMIs and their passiveness
at age 9, 11, 12 and 15. Their research demonstrated that time spent doing passive
activities correlated with a greater BMI [69]. This means that strategies for reducing
physical inactivity can be effective in the prevention of overweight and obesity.

Researchers also state that children who allocate more time to passive activities
thereby allocate less time to physical activities, which leads to a decrease in their
physical activity and the further development of overweight and obesity [70]. A study
conducted in Sweden (2007) demonstrated that it was not only a lack of physical activity

but also the duration of screen time that has an effect on the development of overweight
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and obesity in children and teenagers. According to F.B.Ortega et al. (2007), the
correlation between screen time and increased body mass is especially strong if it is
accompanied by insufficient physical activity [71].

Analysis of scientific literature reveals that physical activity is linked to physical
capacity, which is an important risk factor for cardiometabolic diseases in childhood and
adulthood. Statistically significant differences were found when exploring connections
between the physical capacity of overweight and obese teenagers and teenagers of
normal weight. On average, overweight and obese teenagers travelled a distance 49.9
metres shorter and had a lower VO,max by 3.2 ml.kg.min™ during the 6-minute walking
test than teenagers of normal weight. Morinder et al. (2009) produced similar results
with the 6-minute walking test with 8-16 year old children: obese children travelled a
distance of 571.2 + 65.5 metres, whereas children of normal weight travelled 662.6 +
61.1 metres [72]. D. M. Cummings et al. (2010) tested the VO,max of 12-18 overweight,
obese and normal weight children and found that the VO,max of normal weight children
was greater (44.5mL-kg **min") than that of overweight children (41.5 mL-kg **min ",
p < 0.05) and obese children (41.3 mL-kg *'min %, p < 0.01) [73]. A study of 8-13 year
old children in China [74] also found that overweight and obese children are less
physically powerful than their peers of normal weight. The authors of the study state that
the initial level of physical power can be a predictive factor when considering the risk of
developing overweight.

The correlation analysis revealed a statistically significant correlation between the
results of the 6-minute walking test, BMI (r = -0.230) and body fat percentage (r = -
0.325), which indicates that teenagers of greater body mass travelled a shorter distance
during the 6-minute walking test. Graf et al. (2004) found a correlation of similar
strength between the results of the 6-minute walking test and BMI (r = -0.201) [75]. A
statistically significant negative correlation of moderate strength was discovered between
teenagers' maximum oxygen expenditure (VO,max) and their BMI (r = -0.673) and body
fat percentage (r = -0.607). VO,max is a reliable indicator for aerobic physical capacity,
so based on the correlations that have been established, the conclusion can be made that
teenagers with higher BMIs and body fat percentages were less physically capable.
Supported by data from the European Youth Study, P. L. Kristensen et al. (2011) state

that physical capacity has a weak link with physical activity, thus children can increase
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their physical capacity by increasing their physical activity [51]. Spanish researchers
(2012) state that a certain level of physical capacity and activity in childhood is a reliable
indicator of good health [76].

Analysis of posture evaluation results demonstrated that on average, overweight
and obese teenagers amassed 1.3 less Hoeger points than teenagers of normal weight,
however, this difference was not statistically significant. After testing 1,340 Brazilian
teenagers, Nery et al. (2010) hypothesised that overweight might be linked to asymmetry
between shoulder and shoulder blades, but they did not find any statistically significant
correlations [77]. However, there is a statistically significant and weak negative
correlation between the posture of teenagers and their body mass percentage (r = -0.111).
This correlation demonstrates that teenagers with higher body fat percentage have poorer
posture. Naseri et al. [78] tested the connections between posture and body mass and
discovered that there is a weak correlation between poor posture and BMI. However, a
study conducted by A. J. Smith et al. (2011) indicates that increased lordosis and back
stooping is related to BMI in 14 year old children [79].

Overweight and obese teenagers did not perform as well teenagers of normal
weight during balance, explosive leg power and abdominal muscle endurance tests.
Correlation analysis revealed a statistically significant correlation of moderate strength
between the balancing ability, explosive leg power and abdominal muscle endurance of
11-14 year old teenagers and body fat percentage as well as BMI, which indicates that
teenagers with higher body fat percentages and BMIs have poor functional fitness.
Assessment of muscle strength is important because it is only strong muscles that can
ensure good posture when walking and running [80]. Research has established a
statistically significant negative correlation between children's muscle strength and body
mass index [81]. A study of 10-12 year old children carried out by Truter [82] found a
statistically significant link between physical fitness and BMI. Obese children had less
leg muscle strength and performed worse on speed and agility tests than their peers of
normal weight. However, only a weak link between flexibility and coordination and BMI
could be found. A study conducted by L. P. Rodrigues et al. (2013) also revealed that the
arm and leg power, abdominal muscle endurance, speed and aerobic capacity of

pubescent children correlated statistically significantly with body fat percentage. The
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authors believe that this correlation proves the necessity for developing these

components in the prevention of overweight and obesity during the pubescent stage [83].

4.1. Limitations of the study

The Youth Physical Activity Questionnaire (YPAQ) implemented in the study has
not been approved for use in Lithuania. At present, only the International Physical
Activity Questionnaire (IPAQ) has been approved for assessing the physical activity of
young people and adults (15-69 years of age) in Lithuania. The Youth Physical Activity
Questionnaire (YPAQ) was chosen due to its suitability for assessing physical activity
during the period of early adolescence (years 11-14). The reliability of the questionnaire
has been proved in other countries, where it enjoys widespread use [40].

Another limitation of the study is the unrepresentative population sample. The
sample included 11-14 year old teenagers from just two Lithuanian cities (Vilnius and
Utena), thus the results of the study do not reflect the entire population of teenagers.
There is a certain likelihood that functional fitness, physical activity statistics and data
about the prevalence of overweight and obesity might differ in other towns and villages.

In addition to this, the sample is not large enough for regressive analysis and
model construction, which would have allowed to establish causal links between
functional fitness and physical activity in early adolescence. Thus, it would be useful to

continue research in this subject.
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1.

5. CONCLUSIONS

In the early stages of adolescence, teenagers significantly differed according to
the parameters of functional fitness and physical activity: 22,2 % of teenagers fell
in the low-level physical activity group, 47,4 % of teenagers had incorrect
posture, girls were less physically active and less physically capable than the

boys.

Posture and physical fitness indicators had statistically significant correlations
with physical activity in early adolescence. Teenagers of low physical activity
were less physically capable than teenagers in the moderate to vigorous physical
activity group. Incorrect posture, weak leg power and weak abdominal muscle

endurance were more frequent among teenagers of low physical activity.

In the early stages of adolescence 20,1 % of teenagers were overweight or obese.
Balancing ability, explosive leg power and abdominal muscle endurance had a
statistically significant correlation with body mass and body fat percentage in
early adolescence. Overweight/obese teenagers were less physically active and

demonstrated less physical capacity than teenagers of normal body mass.
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6. PRACTICAL RECOMMENDATIONS

To implement the monitoring of the prevalence of overweight and obesity the

various regions of the country.

In overweight and obesity prevention, to encourage children and adolescents to
engage in moderate to vigorous intensity physical activity, to improve their

physical fitness.

To educate teenagers and their parents about the benefits of physical activity to

health and about healthy physical activity habits.

To create conditions that would encourage children and teenagers to be

physically active and increase accessibility to various physical activities.

In organising various promotional health campaigns, to pay attention to the

functional fitness of overweight and obese children.

32



7. SUMMARY IN LITHUANIAN

IVADAS

Vaikysté ir paauglysté — tai spartaus augimo ir vystymosi periodas. Vaiky augimag
ir brendimg lemia sudétinga vidiniy ir iSoriniy veiksniy sgveika. Vidiniai — tai paveldeti
veiksniai, lemiantys augimo ir brendimo ypatumus. ISoriniai — tai aplinkos sglygos,
kuriomis vyksta augimas. Nors svarbiausi vaiko fiziniai rodikliai yra paveldimi, iSorés
salygos gali keisti augimo procesg ir net iSkreipti vaiko raidg [1].

Moksliniai tyrimai rodo, kad visame pasaulyje dauguma suaugusiyjy ir vaiky yra
nepakankamai fiziSkai aktyvis ir Sis fizinio aktyvumo lygis toliau mazéja visose amziaus
grupése [2-5]. Be to, fizinis aktyvumas nattraliai mazé¢ja vaikams suaugant [6, 7]. Fizinis
pasyvumas placiai pripazintas kaip vienas pagrindiniy rizikos veiksniy susirgti létinémis
neinfekcinémis ligomis ir uzima vieng svarbiausiy viety tarp kity rizikos veiksniy
(zalingy iprociy, netaisyklingos mitybos ir kt.), prisidedanciy prie gyventojy sergamumo
ir mirtingumo [8]. Daugelyje tyrimy fizinis pasyvumas vaikystéje nurodomas kaip vienas
svarbiausiy veiksniy, kuris tiesiogiai prisideda prie vaiky ir paaugliy antsvorio ir
nutukimo paplitimo Europoje ir visame pasaulyje [9]. Nutukimas ir fizinis pasyvumas
yra laikomi paciais didZiausiais i§Sukiais sveikatai XXI-jame amziuje [10].

Pasaulio sveikatos organizacija (PSO) vaikams ir paaugliams rekomenduoja
uzsiimti vidutinio — didelio intensyvumo fizine veikla maziausiai 60 min. per dieng [11].
Taciau Europos Sgjungos Salyse tik vienas i§ penkiy vaiky laikosi $iy rekomendacijy
[12]. Jei devyneriy mety vaiky fizinis aktyvumas atitinka rekomendacijas, tai apie 15-tus
metus Siokiadieniais fiziSkai aktyvis bent 60 min. per dieng btna 31% vaiky, o
savaitgaliais tik 17% [13]. Per paskutiniuosius deSimtmecius stebimas ir Lietuvos
paaugliy fizinio aktyvumo mazéjimas [14].

Epidemiologiniy tyrimy duomenys taip pat rodo, kad didéja suaugusiyjy ir vaiky
antsvorio ir nutukimo paplitimas. DidZiausias antsvorio ir nutukimo paplitimas ilga laika
buvo stebimas Jungtinése Amerikos Valstijose [15]. Siuo metu Jungtinése Amerikos
Valstijose 35,5 % vaiky turi antsvorj ir nutukimg. Taciau naujausiais Tarptautinés
nutukimo tyrimy asociacijos (angl. International Association for the Study of Obesity)
duomenimis, vaiky antsvorio ir nutukimo paplitimas kai kuriose Europos Salyse jau

pasieké ir net virSijo Jungtiniy Amerikos Valstijy antsvorio ir nutukimo paplitimo lygj:
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Graikijoje mokyklinio amZiaus vaiky antsvoris ir nutukimas jau siekia 41,0 %, Maltoje —
34,5 %, Italijoje — 31,7 %, Ispanijoje — 30,9 %, Anglijoje — 24,7 % [16]. Lictuvoje vaiky
antsvorio ir nutukimo paplitimas yra mazas palyginus su kitomis Salimis [17], taciau néra
atlikta daug tyrimy, kurie iSsamiai iSanalizuoty ir nustatyty Lietuvos vaiky antsvorio ir
nutukimo paplitimg bei jy dinamika.

Nutukimas vaikystéje neigiamai paveikia beveik visas organizmo sistemas ir
lemia rimtas komplikacijas, tokias kaip arteriné hipertenzija, dislipidemija,
rezistentiSkumas insulinui ar diabetas, suriebéjusios kepenys, psichologiniai sutrikimai
[18]. Antsvorj ar nutukimg turintys vaikai ir paaugliai turi didele rizikg likti tokiais ir
suauge [19], [20], be to, antsvoris ir nutukimas jauname amziuje lemia didesn¢
mirStamumo rizikg suaugus [21]. Pasaulio sveikatos organizacija (PSO) nutukimg
apibudina kaip nenormaly ar perteklinj riebaly kaupimasi kiine, kurj salygoja ilgalaikis
energijos gavimo ir atidavimo pusiausvyros sutrikimas [22]. Sio mechanizmo pagrindas
yra energijos reguliavimas nulemtas genetikos (40-50%) ir aplinkos bei gyvensenos
veiksniy (50-60%) [23]. N. Gupta ir bendraautoriy [24] atliktas tyrimas parodé, kad
vaiky antsvorio ir nutukimo paplitimo didéjima besivystanciose Salyse lemia pasikeitg
mitybos ypatumai ir pasyvi gyvensena.

Tyrimai rodo, kad fizinis aktyvumas yra veiksminga priemoné vaiky ir paaugliy
nutukimo prevencijoje, padedanti iSvengti svorio augimo [25]. Teigiama, kad didelio
intensyvumo fiziné veikla turi daugiau jtakos nutukimo ir antsvorio maZinimui nei Zemo
intensyvumo fizinis aktyvumas. Kiti autoriai teigia, kad daugiau jtakos vaiky antsvorio ir
nutukimo vystymuisi turi laikas, praleistas prie televizoriaus, kompiuterio ekrano, ir
kitos pasyvios veiklos nei fizinio aktyvumo stoka [26], [27]. Tyrimai taip pat rodo, kad
su kiino svoriu susijes vaiky fizinis pajégumas: nutuke ir antsvorio turintys vaikai
pasizymi mazesniu fiziniu pajégumu negu normalios kiino masés bendraamziai [28-30].
Be to, fizinis pajégumas yra ne tik svarbus sveikatos rodiklis vaikyst¢je ir suaugus, bet
taip yra svarbus kardiometaboliniy ligy rizikos veiksnys. Tyr¢jai pastebi, kad nutukimag
turintys vaikai, kurie uzsiima aerobinj pajéguma gerinancia veikla, turi maziau
metabolinio sindromo rizikos veiksniy negu tokioje veikloje nedalyvaujantys nutukima
turintys vaikai [31], [32].

Taciau pajégumo, nutukimo ir fizinio aktyvumo vaikystéje prieZastiniai rySiai
néra gerai i$tirti, todel yra reikalingi tolimesni tyrimai Siam santykiui iStirti. Mokslinéje
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literatiiroje ypac pasigendama kompleksinio funkcinés biuklés ir fizinio aktyvumo sasajy

jvertinimo ankstyvojoje paauglyste¢je.

Darbo tikslas
[vertinti 11-14 mety amziaus paaugliy funkcinés biklés ir fizinio aktyvumo

tarpusavio sgsajas.

Darbo uzdaviniai
1.  Nustatyti paaugliy funkcinés buklés ir fizinio aktyvumo ypatumus.
2. ]vertinti paaugliy fizinio aktyvumo sgsajas su laikysena ir fiziniu pajégumu.

3. ]vertinti paaugliy kiino masés sgsajas su funkcine bikle ir fiziniu aktyvumu.

Ginamieji teiginiai

1.  Ankstyvojoje paauglystéje maZzas fizinis aktyvumas susijes su netaisyklinga
laikysena ir mazu fiziniu pajégumu.

2.  Antsvorj-nutukimg turintys 11-14 mety amziaus paaugliai pasizymi
mazesniu fiziniu pajégumu ir yra maziau fiziSkai aktyviis negu normalios kiino maseés

bendraamziai.

Darbo mokslinis naujumas

Mokslingje literatiiroje publikuojama daug tyrimy, kuriuose vertinami gyvensenos
jprociai, antsvorio ir nutukimo paplitimas, tafiau truksta tyrimy, kuriuose bty
objektyviai jvertinti funkcinés biiklés ir fizinio aktyvumo tarpusavio rySiai ankstyvojoje
paauglystéje.

Sio tyrimo metu buvo jvertintas 11-14 mety amZiaus paaugliy laikysena, fizinis
pajégumas, fizinis aktyvumas, antsvorio ir nutukimo paplitimas bei iSanalizuotas visy $iy

rodikliy tarpusavio rysys.
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Darbo praktiné reik§mé

Darbo rezultatai pagrindzia fizinio aktyvumo reikSme sveikatai ankstyvojoje
paauglystéje, atkreipia démesj j antsvor] ir nutukima turinciy paaugliy funkcine bukle.

Atliktas tyrimas aktualus pagal pasaulio ir ypac¢ Lietuvos mokslo prioritetus, nes
mazas paaugliy fizinis aktyvumas ir didelis antsvorio bei nutukimo paplitimas stebimas
daugelyje pasaulio valstybiy. Sie veiksniai turi jtakos ne tik paaugliy sveikatai, bet ir
socialinei bei ekonominei Salies gerovei. Atlikto tyrimo rezultatai gali buti naudingi

vykdant vaiky sveikatos stiprinimo programy priemones.

Autoriaus indélis

Autorius organizavo ir savarankiSkai jvykdé tyrimg 2010-2012 metais Utenos
Vyturiy pagrindinéje mokykloje, kurio metu  tyrimg buvo jtraukta 118 tiriamyjy. Taip
pat dalyvavo organizuojant tyrima 2012-2013 metais Vilniaus Seskinés viduringje bei
Vilniaus Antano Vienuolio pagrindinéje mokykloje, kurj jvykdé kartu su tyréjy komanda
ir kurio metu buvo jvertinti 414 tiriamyjy duomenys.

Autorius dalyvavo nustatant tyrimo eigg, parenkant tiriamyjy jtraukimo ir
atmetimo kriterijus, paruosé tyrimo protokolus, tyrimo anketas. Autorius suvedé¢ tyrimo
duomenis ] statisting programg, jsisavino matematinés statistikos metodus ir atliko
duomeny statisting analize. Tyrimo rezultatus pateiké moksliniuose straipsniuose,

tarptautinése ir respublikinése konferencijose.

TIRIAMUJU KONTINGENTAS IR TYRIMO METODAI

Tiriamyju kontingentas ir tyrimo organizavimas

Tyrimas atliktas Utenos Vyturiy pagrindingje 2010-2012 metais ir Vilniaus
Seskinés vidurinéje bei Vilniaus Antano Vienuolio pagrindinéje mokykloje 2012-2013
metais. Tiriamyjy kontingentg sudaré 11-14 mety amziaus paaugliai, amziaus vidurkis
12,99 + 0,96 mety. Gavus tévy rastiSkus sutikimus tyrime dalyvavo 532 paaugliai.

Tiriamieji buvo tirti pirmoje dienos pus¢je, kiino kultiros pamoky metu pagal
tyrimo protokola. Fizinio aktyvumo klausimyng (zr. 2 priedg) tiriamieji pildé namuose su
tévy pagalba.

Itraukimo kriterijai:

1. Paaugliai nuo 11 iki 14 mety amZiaus;
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2. Rastiskas tévy sutikimas.

Atmetimo kriterijai:
1. Paaugliai, jaunesni nei 11 mety ir vyresni nei 14 mety;
2. Nesutikimas dalyvauti tyrime;

3. Paaugliai, atleisti nuo kiino kultiiros pamoky.

TYRIMO METODAI

Funkcinés buklés vertinimas

Laikysena. Laikysena vertinta pagal Hoeger [33] vizualing laikysenos vertinimo
metodikg. Atskiry kiino daliy padétys buvo vertinamos 1, 3 ir 5 balais: 1 — blogai, 3 —
patenkinamai, 5 — gerai. Galvos, peCiy, stuburo, dubens, keliy ir Ciurnos padétys
jvertintos frontalinéje plokStumoje; kaklas, virSutiné stuburo dalis, liemuo, pilvas,
apatiné stuburo dalis ir kojos — sagitalingje plokStumoje. Apskaic¢iavus bendra atskiry
kiino daliy padéciy baly sumg jvertinta laikysena: 50-45 balai — puiki, 44-40 — gera, 39-
30 — patenkinama, 29-20 — bloga, maziau nei 19 baly — labai bloga.

Fizinis pajégumas.

6 minuciy éjimo testas. Sis testas yra patikimas vertinant sveiky [34-36] ir
antsvorj-nutukimg turinéiy vaiky bei paaugliy [37] fizinj pajéguma. Atlickant testa
tiriamieji buvo suskirstyti ] grupes po 8 tiriamuosius kiekvienoje grupé¢je. Tiriamieji
buvo prasomi 6 minutes eiti pagal standartinés tinklinio aikStelés ribas (54 m). Testo
rezultatai registruoti kaip nueitas atstumas per 6 minutes, iSreikstas metrais.

Fizinis pajégumas taip pat jvertintas maksimaliu deguonies sunaudojimu
(VO,max), kuris apskaifiuotas remiantis 6 min. éjimo testo rezultatais ir kiino masés
indeksu (KMI) pagal Vanhelst ir kt. (2013) sudaryta formulg [37]: VO,max (ml.kg.min’
) =26.9 + 0.014 x atstumas, nueitas 6 min. testo metu (metrais) — 0.38 x KMI (kg/m?).

Taikant Eurofito testus [38] jvertinta pusiausvyra, lankstumas, staigioji kojy jéga
ir pilvo raumeny iStvermeé:

1. “Flamingo” testas. Bendrosios pusiausvyros vertinimo testas, kurio metu
balansuojama stovint viena koja ant nustatyty matmeny buomelio. Kaip testo rezultatas
fiksuojamas méginimy (ne kritimy) iSlaikyti pusiausvyrg stovint ant buomelio per 1
minute skaicius, laikg matuojant chronometru.
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2. “Sestis ir siekti” testas. Lankstumo vertinimo testas, kurio metu rankomis
sickiama kuo tolimesnio tasko sédint tiesiomis kojomis. Rezultatas nustatomas pagal
tolimiausig pirSty galais pasiekta taska ant centrimetrinés skalés. Kad rezultatas bty
tikslus, tiriamasis Sioje padétyje turi iSbiti apie 2 sekundes. Testas atlickamas 1§ 1éto du
kartus (antrg kartag po trumpo poilsio) ir jskaitomas geresnis rezultatas (centimetrai,
pasiekti ant matavimo déZés virSaus esancios centimetrings skalés).

3. “Suolio j tolj is vietos” testas. Testo metu vertinama staigioji kojy jéga,
atlickant Suolj i§ vietos atsispiriant abejomis kojomis. Testas atlieckamas du kartus,
i1skaitomas geresnis rezultatas matuojant nusoktg atstumg centimetrais.

4.  “Sestis ir gultis” testas. Vertinama pilvo raumeny iStvermé. Per 30 sek.
tiriamasis stengiasi kuo daugiau karty atsisésti ir atsigulti. Teisinga tiriamojo padétis:
nugara tiesi, ranky plastakos sunertos uz galvos, kojos sulenktos per kelius 90 laipsniy
kampu, visa péda remiantis j grindis. Atsigulama peciais palieCiant paklota ir griztama ]
prading padét; alkiinémis palieciant kelius. Atliekamas parengiamasis judesys. Rezultatu

laikomas tiksliai atlikty judesiy skaicius per 30 sekundziy.

Fizinio aktyvumo vertinimas

Tyrime naudotas ,Jaunimo fizinio aktyvumo klausimynas“ (YPAQ) [39].
Klausimyne jvardijamos skirtingos fizinio aktyvumo veiklos, respondentai nurodo atlikty
veikly daznj ir trukme per 7 dienas, iSskiriant darbo dienas ir savaitgalius. Taip pat Siuo
klausimynu jvertinamas fizinio aktyvumo ir pasyviy veikly pobtdis, daznis ir trukmé
jvairiose sferose: mokykloje, laisvalaikio metu [40].

Kiekviena veikla remiantis ,,JJaunimo energijos suvartojimo kompendiumu‘
(2008) [41] buvo jvertinta atitinkamu MET lygiu ir paskai¢iuotas fizinés veiklos
intensyvumas. MET — tai medziagy apykaitos ekvivalentas, rodantis, kiek karty
deguonies suvartojimas fizinio krivio metu virSija deguonies suvartojimg ramybeés
bisenoje. Apytiksliai 1 MET = 3,5-4 ml O,/kg/min. = 1,2 kcal/min. [42]. Veiklos pagal
intensyvuma priskirtos atitinkamoms grupéms: zemo intensyvumo < 3 MET, vidutinio
intensyvumo 3 — 6 MET, didelio intensyvumo > 6 MET.

Remiantis klausimyno duomenimis apskaic¢iuotas laikas, praleistas atliekant
vidutinio-didelio intensyvumo fizinio aktyvumo (VDFA) veiklas, ir ekrano laiko trukmé.

Bendroji VDFA apimtis nustatyta susumavus vidutinio ir didelio intensyvumo veikly
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trukme per savaite. Fizinio aktyvumo MET (metabolinio ekvivalento)-minutés
apskaiCiuotos kaip trukmé x daznis x MET intensyvumas [43]. Vadovaujantis
modifikuotomis fizinio aktyvumo jvertinimo rekomendacijomis [44] tiriamieji pagal
bendrgja VDFA apimt;j suskirstyti 1 didelio, vidutinio ir maZo fizinio aktyvumo grupes:

e mazo fizinio aktyvumo < 1260 MET-min/sav.;

e vidutinio fizinio aktyvumo 1260-2520 MET-min/sav.;

e didelio fizinio aktyvumo > 2520 MET-min./sav.

Antropometriniy rodikliy vertinimas

Ugio ir svorio matavimas. Ugio matavimui naudotas stadiometras, {igis matuotas
0,5 cm tikslumu. Svoris matuotas medicininémis elektroninémis svarstyklémis 0,5 kg
tikslumu. Remiantis gautais duomenimis apskai¢iuotas kiino masés indeksas (KMlI)
pagal formule: KMI = kiino mase (kg) / tigis (m)>.

Tiriamyjy kiino masé jvertinta pagal Tarptautinés kovos su nutukimu darbo
grupés (angl. 10TF) pasiiilytas ribines KMI vertes. Sios vertés apibrézia antsvori,
nutukimag ir jvairaus laipsnio liesumg 2—18 mety vaikams ir paaugliams, atsizvelgiant | jy
amziy ir lytj [45-47]. Sios ribinés vertés yra susietos su suaugusiyjy KMI ribinémis
vertémis, kurios 18 m. amziuje yra sekancios: didelis liesumas, kai KMI = 16,0 kg/m2;
vidutinis liesumas, kai KMI = 17,0 kg/m2; neZymus liesumas, kai KMI = 18,5 kg/m2;
antsvoris, kai KMI = 25 kg/m2, nutukimas, kai KMI = 30 kg/m2.

Kiino apim¢iy matavimas. Liemens (vidurio linijoje tarp dubens skiauteriy ir
apatiniy Sonkauliy) ir kluby (Slaunikauliy didziyjy gumbury lygyje) apimtys matuotos
centimetrine juostele 0,5 cm tikslumu. Liemens-kluby apimties santykis (LKS)
1§skaiciuotas dalijant liemens apimtj i§ kluby apimties.

Odos Kklos¢iy storio matavimas. Odos klosCiy storio matavimas atliktas
“Seahan” kaliperiu (skalé — 60 mm, zingsnis — 0,1 mm, klostés spaudimo slégis — 10
g/mm?2) penkiose kiino vietose:

e trigalvio zasto raumens — Zzasto viduryje vir§ trigalvio raumens iSilgine
kryptimi;
e dvigalvio Zasto raumens — zasto viduryje vir§ dvigalvio raumens iSilgine

kryptimi;
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e pomentiné — 2 cm po mentés apatiniu kampu raukslés susidarymo kryptimi;
e antklubiné — vir§ klubinés skiauterés viduringje pazasties linijoje skersine
Kryptimi;
e blauzdos - ties storiausia blauzdos vieta medialinéje puséje iSilgine
kryptimi, tiriamajam sédint.
Procentinis riebaly kiekis apskaiciuotas pagal Slaughter ir kt. (1988) formules
[48], panaudojant trigalvio zasto raumens ir pomentinés odos klostés storj. Kai odos
klos¢iy storio suma <35 mm:
Berniukai: kiino riebalai (%) = 1,21 (odos klos¢iy storio suma)-0,008 (odos
kloséiy storio suma)®-3,4
Mergaités: kiino riebalai (%) = 1,33 (odos klosCiy storio suma)-0,013 (odos
kloséiy storio suma)?-2,5
Kai odos klosciy storio suma >35 mm:
Berniukai: kiino riebalai (%) = 0,783 (odos klosciy storio suma)+1,6

Mergaités: kiino riebalai (%) = 0,546 (odos klosciy storio suma)+9,7

Statistiné duomenuy analizé

Statistin¢ analiz¢ atlikta “IBM SPSS 20 statistiniu paketu.

Atlikta duomeny aprasomoji statistika: apskaiciuotas kiekybiniy duomeny
aritmetinis vidurkis, standartinis nuokrypis (SD), duomeny aibiy plotis (min — max),
kokybiniy duomeny — dazniy pasiskirstymas.

Duomeny skirstinio suderinamumui su normaliuoju skirstiniu buvo taikytas
vienos imties Kolmogorovo ir Smirnovo testas. Normaliojo skirstinio atveju rodikliy
palyginimui taikyta parametriné analizé (Stjudento t-testas), nenormaliojo skirstinio
atveju ir ranginiams kintamiesiems taikyta neparametriné analizé (Mann Whitney U-
testas).

Koreliaciniam rysiui tarp rodikliy nustatyti apskaiciuoti Pearson ‘o (intervaliniams
kintamiesiems pasiskirs¢iusiems pagal normalyjj désnj) ir Spearman ‘o (intervaliniams
kintamiesiems, kuriems normalumo prielaida néra tenkinama bei ranginiams
kintamiesiems) koreliacijos koeficientai (r). Koreliacija vertinta kaip labai silpna, jei r

maziau uz 0,2; silpna — jei r reikSmés pateko j intervalg 0,2-0,39; vidutiné — jei r
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priklausé intervalui 0,4 ir 0,69; stipri — jei r priklausé intervalui 0,7-0,89 ir labai stipri —
jeir buvo daugiau uz 0,9.
Skirtumai laikyti statistiSkai reikSmingais, jeigu tikimybés p reikSmé buvo

mazesne uz 0,05 (p < 0,05).

Etikos aspektai
Lietuvos bioetikos komitetas pritaré, kad bty atliktas biomedicininis tyrimas 2003
m. balandzio 6 d. (protokolas Nr. 1). Leidimas pratestas 2010 m., galioja iki 2015 m.
Visi tyrimo dalyviai ir jy tévai apie vykdoma tyrimg buvo informuoti rastu. Gauti

visy tiriamyjy tévy rastiski sutikimai dalyvauti tyrime.

TYRIMO REZULTATAI

I$ viso ] tyrimg jtraukti 532 paaugliai, i§ jy 54,1 % (n=288) mergaités ir 45,9 %
(n=244) berniukai. 22,2 % (n=118) tiriamyjy mokési Utenos Vyturiy pagrindinéje
mokykloje, 24,4 % (n=130) Vilniaus Seskinés viduringje ir 53,4 % (n=284) Vilniaus

Antano Vienuolio pagrindinéje mokykloje.

Funkcinés biuiklés ir fizinio aktyvumo duomeny analizé

Laikysenos jvertinimo rezultatai parodé, kad maziausiais balais jvertinta apatiné
stuburo dalis sagitalin¢je (3,7£1,2 balo) ir peCiy padétis frontalin¢je padétyje (3,3+1,1
balo). [Sanalizavus tiriamyjy pasiskirstyma pagal laikysenos jvertinima, nustatyta, kad 53
% tiriamyjy turéjo puikia ir gerg laikysena, 31 % - patenkinama, 16 % - bloga ir labai
bloga.

Paaugliy fizinio pajégumo jvertinimui taikytas 6 min. ¢jimo testas, kurio metu
buvo registruojamas nueitas atstumas (metrais). Atstumas, nueitas 6 min. ¢jimo testo
metu, svyravo nuo 340,0 metry iki 980,6 metry. ISanalizavus testo rezultatus amziaus ir
lyties grupése, pastebéta, kad visose amziaus grupése berniukai nuéjo didesne atstuma
(672,7£160,8 metrai) negu mergaités (589,8+123,6 metrai) (p<0,001). Testo rezultaty
skirtumai amzZiaus grupése taip pat buvo statistiSkai reikSmingi. Stebétina, taiau
jaunesnio amziaus paaugliai testo metu nué¢jo didesnj atstumg negu vyresnio maziaus
paaugliai: 11-12 mety amziaus paaugliai per 6 min. nué¢jo 665,0+162,1 metrus, 13-14
mety amziaus paaugliai — 604,5+135,9 metrus (p=0,007).
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Remiantis 6 min. ¢&jimo testo rezultatais ir kiino masés indeksu (KMI) [37]
apskaiCiuotas paaugliy maksimalus deguonies suvartojimas (VO,max). Paaugliy
VO,max svyravo nuo 20,5 ml.kg.min™ iki 34,8 ml.kg.min™. Jvertinus VO,max grupése
pagal lyti ir amziy, pastebéta, kad berniuky VO,max 12, 13 ir 14 mety amZiaus grupése
buvo didesnis nei mergai¢iy: berniuky VO,max buvo 28,8 + 3,1 ml.kg.min™, mergai¢iy
— 28,1 + 2,3 mlkg.min™ (p=0,025). Rezultatai taip pat parodé, kad jaunesnio amziaus
paaugliy VO,max buvo didesnis negu vyresnio amziaus paaugliy: 11-12 mety amZiaus
paaugliy VO,max vidutiniskai sické 29,2 + 3,0 mlkg.min™
paaugliy — 28,0 + 2,4 mlL.kg.min™" (p=0,001).

, 13-14 mety amziaus

Taikant Eurofito testus [38] buvo jvertinta paaugliy pusiausvyra, lankstumas,
staigioji kojy jéga, pilvo raumeny iStvermé. ,,Flamingo* testo rezultatai svyravo nuo 1 iki
40 karty meéginimy iSlaikyti pusiausvyra per minutg. ISanalizavus duomenis lyties
grupése statistiSkai reikSmingy skirtumy nerasta: visose amZziaus grupése mergaiciy ir
berniuky pusiausvyra jvertinta panaSiai, atitinkamai: 13,7 + 6,5 k/min ir 13,7 = 7,3 k/min
(p=0,958). Taciau pastebéta, kad 11-12 mety paaugliy pusiausvyra (11,1 £ 5,9 k/min)
buvo geresné negu 13-14 mety paaugliy (15,0 = 6,4 k/min) (p<0,001). Testo ,,Séstis ir
siekti* rezultatai svyravo nuo 2 iki 43 cm. Atlikus testo rezultaty analize, nustatytas
statistiSkai reikSmingas skirtumas tarp mergai¢iy ir berniuky lankstumo. 11 mety
amziaus mergai¢iy lankstumas buvo didesnis 8,5 cm (p=0,036), 12 mety amziaus — 5,1
cm (p<0,001), 13 mety amziaus — 7,1 cm (p<0,001) ir 14 mety amziaus — 5,9 cm
(p<0,001) negu to paties amziaus berniuky. “Suolio j tolj i§ vietos” testo rezultaty analizé
atskleidé statistiSkai reikSmingus skirtumus lyties grupése. Visose amziaus grupése
mergaités (153,9 + 22,3 ¢cm) nuSoko mazesnj atstumg negu berniukai (162,3 + 28,8 cm)
(p=0,001). Taip pat, rastas statistiSkai reikSmingas skirtumas amziaus grupése: 11-12
mety paaugliai nuSoko mazesnj atstumg (147,6 £ 20,0 cm) negu 13-14 mety amziaus
(156,0 £ 22,3 cm) (p<0,001). Isanalizavus ,,Séstis ir gultis” testo rezultatus nustatyta, kad
mergaiciy pilvo raumeny iStverme (25,6 = 3,7 k/30s) visose amzZiaus grupése buvo
mazesné negu berniuky (28,0 £ 7,7 k/30s) (p<0,001).

Fizinio aktyvumo duomeny analizé¢ parodé, kad paaugliai vidutinio — didelio
intensyvumo fizinio aktyvumo (VDFA) veikloms skyré nuo 7,1 min. iki 408,6 min. per
dieng (vidutiniskai — 91,4 + 66,8 min. per dieng). Poilsio dienomis vidutinio — didelio
intensyvumo fizinio aktyvumo (VDFA) veikloms paaugliai skyré 16,2 min. daugiau nei
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darbo dienomis. ISanalizavus fizinio aktyvumo rodikliy rezultatus grupése pagal Iytj,
statistiSkai reikSmingas skirtumas rastas tarp mergaiCiy ir berniuky ,,ekrano laiko*:
mergaités ,,prie ekrano* praleido 46,7 min/d maziau negu berniukai (p<0,001).
Vadovaujantis modifikuotomis Tarptautinio fizinio aktyvumo klausimyno (IPAQ)
duomeny apdorojimo ir analizés rekomendacijomis [44] tiriamieji suskirstyti ] mazo ir

vidutinio-didelio fizinio aktyvumo grupes (1 lentelé).

1 lentelé. Tiriamyjy grupés pagal fizinj aktyvuma

AmZius (metai) Lytis
) ) Mergaités, n Berniukai, n
Vidurkis £ SN (%) (%)

Grupés pagal fizinj aktyvumg n (%)

Mazo fizinio aktyvumo paaugliai 118 (22,2 %) 12,89 + 1,0 83(70,3%) 35 (29,7 %)

Vidutinio-didelio fizinio aktyvumo
lia 414 (77,8 %) 13,02 £0,93 205 (49,5 %) 209 (50,5 %)
paaugliai

Mazo fizinio aktyvumo paaugliai sudaré 22,2 %, vidutinio-didelio fizinio
aktyvumo paaugliai — 77,8 %. Mazo fizinio aktyvumo paaugliy grupéje mergaiciy buvo
statistiSkai reikSmingai daugiau (70,3 %) negu berniuky (29,7 %) (p<0,001).

Antropometriniy duomeny analizé parodé, kad 20,1 % (n=107) 11-14 mety
amziaus paaugliy turéjo antsvorj ir buvo nutuke. Antsvorio ir nutukimo daZnumas sieké
15,6 % tarp mergaiciy ir 25,5% tarp berniuky, $is skirtumas buvo statistiskai reik§mingas
(p=0,050) (2 lentel¢).

2 lentelé. Tiriamyjy pasiskirstymas grupése pagal kiino mase¢

Bendrai Mergaités Berniukai
Grupés pagal kiino mase n=532 n=288 n=244
n (%) n (%) n (%)
Nutukimas 61 (11,5 %) 25 (8,7 %) 36 (14,8 %)
Antsvoris 46 (8,6 %) 20 (6,9 %) 26 (10,7 %)
Normali kiino masé 391 (73,5 %) 225 (78,1 %) 166 (68,0 %)
Liesumas 34 (6,4 %) 18 (6,3 %) 16 (6,6 %)
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Fizinio aktyvumo sasaju su funkcine biikle analizé

Laikysenos jvertinimo rezultaty analizé parodé, kad mazo fizinio aktyvumo
paaugliy laikysena jvertinta mazesniais balais negu vidutinio-didelio fizinio aktyvumo
paaugliy: maZo fizinio aktyvumo paaugliy Hoeger baly suma sieke 36,7+7,7 baly,
vidutinio-didelio fizinio aktyvumo paaugliy — 39,1+7,2 (p=0,008).

Fizinio pajégumo rezultatai parodé, kad maZo fizinio aktyvumo paaugliai
atlikdami 6 min. ¢jimo testa vidutiniS8kai nu¢jo 63,2321 metro maZesnj atstumag
(p=0,002) ir pasizyméjo 0,8+1,1 ml.kg.min-1 maZesniu maksimalus suvartoto deguonies
kiekiu (VO,max) (p=0,006) negu vidutinio-didelio fizinio aktyvumo paaugliai.

Mazo fizinio aktyvumo paaugliai blogiau atliko staigiosios kojy jégos ir pilvo
raumeny iStvermés jvertinimo testus lyginant su vidutinio-didelio fizinio aktyvumo
paaugliais: mazo fizinio aktyvumo paaugliai i§ vietos ] tolj nuSoko 5,5 cm maziau
(p=0,005) ir atliko 1,6 atsisédimy maziau (p=0,050) negu vidutinio-didelio fizinio
aktyvumo paaugliai. Pusiausvyros ir lankstumo testy jvertinimo rezultatai statistiSkai
reikSmingai nesiskyre. Fizinio pajégumo rodikliy jvertinimo rezultatai mazo ir vidutinio-

didelio fizinio aktyvumo paaugliy grupése pateikti 3 lentel¢je.

3 lentelé. Mazo ir vidutinio-didelio fizinio aktyvumo paaugliy pusiausvyros, staigiosios

kojy jégos, lankstumo ir pilvo raumeny iStvermés jvertinimas

MaZo fizinio aktyvumo  Vidutinio-didelio fizinio

Fizinio pajégumo rodikliai p(?]iulgllg;i aktyvu(rr:];)‘lpi{:ll{;lugliai p-reiksmé
vidurkis+SN vidurkis+SN

Pusiausvyra (k/min) 13,446,1 13,8+7,1 p=0,582

Staigioji koju jéga (cm) 153,3+25,4 158,8+25,7 p=0,05

Lankstumas (cm) 23,2+7,2 22,0+7,9 p=0,174

Pilvo raumeny istvermé (k/30s) 25,4+4,7 27,06,2 p=0,005

Paaugliy laikysena turé¢jo statistiSkai reikSmingg, teigiama, silpng ry$j su
vidutinio-didelio intensyvumo fizinio aktyvumo (VDFA) trukme (r=0,186, p<0,001) (1
paveikslelis). Kas rodo, kad didesnio fizinio aktyvumo paaugliy laikysena buvo jvertinta

didesniais balai.

44



50,00

40,00

Hoeger baly suma

30,00 c o
O O OOOCOC O
Qoo a0 o o]
00 0D o
20,00
o o
10,00
T | | T T T
0o 100,00 200,00 300,00 400,00 500,00

VDFA (minid)

1 pav. Paaugliy vidutinio-didelio intensyvumo fizinio aktyvumo (VDFA) ir laikysenos
jvertinimo tarpusavio sasaja (r=0,186, p<0,001)

Paaugliy vidutinio-didelio intensyvumo fizinis aktyvumas (VDFA) turéjo
teigiamg, silpna, statistiSkai reik§minga ry$j su atstumu, nueitu 6 min. ¢jimo testo metu
(r=0,148, p=0,010) ir maksimaliu deguonies suvartojimu (VO,max) (r=0,155, p=0,009),
kas rodo, kad fiziSkai aktyvesni paaugliai pasieké geresnius fizinio pajégumo testo
rezultatus.

Atlikus pusiausvyros, staigiosios kojy jégos, lankstumo, pilvo raumeny iStvermés
ir vidutinio-didelio intensyvumo fizinio aktyvumo (VDFA) trukmés koreliaciniy rySiy
analize rastas teigiamas, silpnas, statistiSkai reikSmingas koreliacinis rySys rastas tarp
vidutinio-didelio intensyvumo fizinio aktyvumo (VDFA) trukmés ir staigiosios kojy
jégos (r=0,101, p=0,040).

Antsvorio-nutukimo sgsajy su funkcine biikle ir fiziniu aktyvumu analizé.
Laikysenos jvertinimas parodé, kad antsvorj-nutukimg turin¢iy paaugliy atskiry
kiino daliy padéciy baly suma buvo 37,6+7,5 balai, normalig kiino mas¢ turinciy

paaugliy - 38,9+7,3 balai, taciau $is skirtumas nebuvo statistiSkai reikSmingas (p=0,153).
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6 min. ¢jimo testo metu antsvorj-nutukimg turintys paaugliai vidutiniSkai nuéjo
49,9 metrais trumpesnj atstumg (586,0 = 129,5 m) negu normalios kiino masés paaugliai
(635,9 + 149,1 m) (p=0,009). Jvertinus maksimalaus deguonies suvartojimg (VO,max)
antsvorj-nutukimg ir normalig kiino mas¢ turinCiy paaugliy grupése rastas statistiSkai
reikSmingas skirtumas: antsvorj-nutukimg turin¢iy paaugliy VO,max sudaré¢ 25,9 + 2,2
ml.kg.min™*, normalia kiino mase turin¢iy paaugliy — 29,1 + 2,4 ml.kg.min™ (p<0,001) (2

paveikslélis).
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22,00

20,00

Antsvor-nutukima turintys paaugliai Mormalios kino masés paaugliai
(n=107) (n=391)

2 pav. Antsvorj-nutukimg ir normalia kiino mas¢ turin€iy paaugliy maksimalus

deguonies sunaudojimas (VO,max, ml.kg.min™) (p<0,001)
Pusiausvyros, staigiosios kojy jégos, lankstumo ir pilvo raumeny iStvermés

jvertinimo rezultatai antsvorj-nutukimg ir normalig kiino mase turinciy paaugliy grupése

pateikti 4 lenteléje.
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4 lentelé. Antsvorj-nutukimg ir normalig kiino mas¢ turinéiy paaugliy pusiausvyros,

staigiosios kojy jégos, lankstumo ir pilvo raumeny iStvermés jvertinimas

Antsvorj-nutukimg  Normalios kiino masés
turintys paaugliai paaugliai

Fizinio pajégumo rodikliai (n=107) (n=391) p-reik§mé
vidurkis+SN vidurkis+SN

Pusiausvyra (k/min) 15,6+6,4 13,1+6,9 p=0,001

Staigioji koju jéga (cm) 148,3+20,4 160,4+26,5 p<0,001

Lankstumas (cm) 22,5+£7,7 22,2+7.8 p=0,746

Pilvo raumeny istvermé (k/30s) 24,2+4,1 27,4+6,2 p<0,001

Antsvorj-nutukimg turintys paaugliai blogiau atliko pusiausvyros, staigiosios kojy
jégos ir pilvo raumeny iStvermés testus. Antsvorj-nutukimg turintys paaugliai 2,5 karty
daZniau neislaiké pusiausvyros ,,Flamingo* testo metu (p=0,001), nuSoko 12,1 cm
maziau ,,Suolio 1 tolj* metu (p<0,001) ir atliko 3,2 atsiseédimy maziau ,,Séstis ir gultis®
testo metu (p<0,001) lyginant su normalios kiino masés paaugliais.

Fizinio aktyvumo jvertinimas parodé, kad antsvorj ir nutukimg turintys paaugliai
vidutinio-didelio intensyvumo fizinio aktyvumo (VDFA) veikloms skyré statistiSkai
reik§mingai maziau laiko tick darbo dienomis, tiek savaitgaliais, lyginant su normalios
kiino masés paaugliais. Antsvorj-nutukimg turinéiy paaugliy bendra VDFA trukmé buvo
21,9 min/d trumpesné negu normalios kiino masés paaugliy (p=0,002). Be to, normalios
kiino maseés paaugliy fizinio aktyvumo veiklos buvo intensyvesneés (521,7 £ 431,4 MET-
min/d) negu antsvor] ir nutukimg turin¢iy paaugliy (414,7 + 227,9 MET-min/d)
(p=0,001).

Koreliaciniy rySiy analizé parodé, kad paaugliy laikysena turéjo statistiSkai
reik§minga, neigiama, silpng rysj su procentiniu kiino riebaly kiekiu (r=-0,111, p=0,026)
ir KMI (r=-0,040, p=0,434). Sie koreliaciniai rysiai parodo, kad didesnj procentinj
riebaly kiekj ir didesnj KMI turintys paaugliai tur¢jo blogesne laikysena.

Paaugliy antropometriniai duomenys su fizinio pajégumo rodikliais koreliavo
neigiamais, silpnais-vidutinio stiprumo rysiais. Sie koreliaciniai rysiai parodo, kad
didesn¢ kiino mase turin¢iy paaugliy fizinis pajégumas buvo mazesnis.

6 min. ¢jimo testo rezultatai statistiSkai reikSmingai koreliavo su KMI (r=-0,230,
p<0,001), procentine riebaline kiino mase (r=-0,325, p<0,001). Paaugliy maksimalus
deguonies suvartojimas (VO,max) turéjo statistiSkai reikSmingus, neigiamus, vidutinio
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stiprumo ryS$ius su paaugliy KMI (r=-0,673, p<0,001) ir procentine riebaline kiino mase
(r=-0,607, p<0,001) (3 paveikslélis). VO,max yra patikimas aerobinio fizinio pajégumo
rodiklis, todél remiantis gautais rySiai galima teigti, kad paaugliy, turin¢iy didesnj KMI

ir didesng¢ procenting riebaling kiino masg, fizinis pajégumas buvo mazesnis.
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3 pav. Maksimalaus deguonies suvartojimo (VO,max) sgsaja su procentiniu kiino riebaly
kiekiu ir KMI

Procentinio kiino riebaly kiekio ir KMI koreliaciniy rysiy su fizinio pajégumo
rodikliais analizé parodé, kad pusiausvyros, staigiosios kojy jégos ir pilvo raumeny
iStvermés jvertinimo rezultatai turéjo statistiSkai reikSmingus (p<0,001), vidutinio

stiprumo rysius su procentiniu kiino riebaly kiekiu ir KMI.

REZULTATU APTARIMAS
Moksliniai tyrimai rodo, kad visame pasaulyje dauguma suaugusiyjy ir vaiky yra

nepakankamai fiziskai aktyvis ir §is fizinio aktyvumo lygis toliau mazéja visose amziaus
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grupése [2-4]. Be to, fizinis aktyvumas nattraliai mazéja vaikams suaugant [6, 7].
Nustatyta, kad Europos Sajungos Salyse tik vienas i$ penkiy vaiky laikosi fizinio
aktyvumo rekomendacijy ir yra pakankamai fiziSkai aktyvus [12]. Misy tyrimo
rezultatai taip pat atskleidé, kad Siek tiek daugiau nei penktadalis 11-14 mety amZiaus
paaugliy buvo mazo fizinio aktyvumo. Be to, pastebéta, kad mazo fizinio aktyvumo
paaugliy grup¢je mergaiciy buvo daugiau negu berniuky.

Fizinis aktyvumas yra gyvensenos veiksnys galintis nulemti fizinj pajéguma [49],
kuris yra yra ne tik svarbus sveikatos rodiklis vaikystéje ir suaugus, bet taip yra svarbus
kardiometaboliniy ligy rizikos veiksnys [31]. Moksliniai tyrimai rodo, kad vaiky ir
paaugliy aerobinis pajégumas turi ry$j su vidutinio-didelio intensyvumo fiziniu
aktyvumu [50]. Misy tyrimo metu taip pat pastebéta, kad paaugliy fizinis pajégumas
priklauso nuo fizinio aktyvumo. Rezultatai rodo, kad mazo fizinio aktyvumo paaugliai
atlikdami 6 min. ¢jimo testa nu¢jo mazesnj atstumg ir pasizymejo mazesniu maksimaliu
suvartoto deguonies kiekiu (VO,max) negu vidutinio-didelio fizinio aktyvumo paaugliai.
V. Volbekien¢ ir A. Griciiite (2007) iSanalizave su sveikata susijusio fizinio pajégumo
skirtumus tarp 12, 14 ir 16 mety Lietuvos paaugliy nuo 1992 iki 2002 mety, pastebéjo,
kad vaiky ir paaugliy fizinis pajégumas mazéja. Rezultatai atskleidé stipriai sumazéjusi
berniuky ir mergaiciy fizinj pajéguma 2002 metais lyginant su 1992 mety duomenimis.
Autoriy nuomone, tai galéjo lemti sumazéjes kasdienis fizinis aktyvumas [14].

Atlikus fizinio aktyvumo ir fizinio pajégumo rodikliy koreliacing analiz¢ rasti
statistiSkai reikSmingi, teigiami rysiai tarp paaugliy vidutinio-didelio intensyvumo fizinio
aktyvumo trukmés ir atstumo, nueito 6 min. &jimo testo metu (r=0,148), bei maksimalaus
deguonies suvartojimo (VO,max) (r=0,155), kas rodo, kad fiziskai aktyvesni paaugliai
pasieké geresnius fizinio pajégumo testo rezultatus. P. L. Kristensen ir kt. (2010)
apzvalga taip pat rodo, kad vaiky fizinio aktyvumo ir pajégumo koreliaciniuose
tyrimuose daZzniausiai randamas silpnas-vidutinis $iy veiksniy tarpusavio rySys (r
koeficientas varijuoja nuo 0,14 iki 0,33) [51]. Taigi nors aerobinis pajégumas vaikystéje
yra nulemtas genetiniy veiksniy [52, 53], taciau fizinis aktyvumas yra svarbus veiksnys
turintis jtakos vaiky ir paagliy fiziniam pajégumui.

Fizinis aktyvumas svarbus ir taisyklingos laikysenos palaikymui. Tyrimais
jrodyta, kad saikingas fizinis kriivis didina liemens raumeny iStverme ir mazina nugaros

skausmo rizikg [54]. Ivertinus mazo ir vidutinio-didelio fizinio aktyvumo paaugliy
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laikyseng, pastebéta, kad mazo fizinio aktyvumo paaugliy laikysena buvo blogesné:
mazo fizinio aktyvumo paaugliy laikysena jvertinta 2,4 balo maZiau negu vidutinio-
didelio fizinio aktyvumo paaugliy. Koreliaciné analizé parodé, kad paaugliy vidutinio-
didelio intensyvumo fizinio aktyvumo trukmé turéjo statistiSkai reikSmingg, teigiama,
silpng ry§j su Hoeger baly suma (r=0,186), kas taip pat parodo, kad didesnio fizinio
aktyvumo paaugliy laikysena buvo geresné. M. Latalski ir kt. (2013) jverting 14 mety
amziaus paaugliy laikyseng ir fizinj aktyvuma Lenkijoje ir Cekijoje taip pat nustaté, kad
egzistuoja rySys tarp mazo fizinio aktyvumo ir netaisyklingos laikysenos [55]. Tac¢iau
kaip rodo H. Heneweer su bendraautoriais (2011) atlikta literatiiros apZvalga, fizinis
aktyvumas turi jtakos laikysenai, tac¢iau tokio pobiidzio tyrimy labai triiksta [56].

Misy tyrimo rezultatai taip pat atskleidé rysSj tarp paaugliy fizinio aktyvumo ir
fizinio pajégumo rodikliy. Pastebéta, kad mazo fizinio aktyvumo paaugliai blogiau atliko
staigiosios kojy jégos ir pilvo raumeny iStvermés jvertinimo testus lyginant su vidutinio-
didelio fizinio aktyvumo paaugliais. Teigiamas, silpnas, statistiSkai reikSmingas
koreliacinis rySys rastas tarp paaugliy vidutinio-didelio intensyvumo fizinio aktyvumo
trukmés ir staigiosios kojy jégos (r=0,101). D. Martinez-Gomez su bendraautoriais
(2011) taip pat nustate, kad didelio intensyvumo fizinis aktyvumas teigiamai veikia
paaugliy raumeny jégg ir iStverme¢ [57]. Taciau tokio pobudzio tyrimy, kuriais bty
siekiama iSsiaiskinti fizinio aktyvumo ir fizinio pajégumo rodikliy ry$j, atlikta nedaug.

Mazas fizinis aktyvumas ir pasyvus gyvenimo budas turi jtakos antsvorio
vystymuisi paauglystéje. Neigiami, silpni, taciau statistiSkai reikSmingi rysiai rasti tarp
paaugliy vidutinio-didelio intensyvumo fizinio aktyvumo trukmés ir kiino svorio (r=-
0,095), KMI (r=-0,106) bei blauzdos odos riebalinés klostés (r=-0,115). Tyrimo, atlikto
keturiuose Europos regionuose (\Vokietijoje, Portugalijoje, Norvegijoje ir Estijoje)
(2004) rezultatai taip pat parodé, kad 9-10 mety amziaus vaiky vidutinio-didelio
intensyvumo fizinio aktyvumo trukmeé turéjo silpng ry$j su procentine riebaline kiino
mase [58]. K. D. Wittmeier ir kt. (2007) tyré 8-11 mety amziaus vaikus Kanadoje ir taip
pat nustaté, kad vidutinio-didelio intensyvumo fizinio aktyvumo trukmé turé¢jo neigiama
koreliacinj ry$j su KMI ir procentine riebaline kiino mase [59].

Vaiky antsvorio ir nutukimo paplitimas per tris paskutiniuosius deSimtmecius
kasmet didéjo [60] ir Siuo metu yra 10 karty didesnis negu 1970-aisiai [61]. Naujausi

straipsniai §ia tema atsargiai teigia, kad vaiky antsvorio ir nutukimo plitimas pasaulyje
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stabilizuojasi [62-64], tadiau jis jau dabar yra labai didelis. DidZiausias antsvorio ir
nutukimo paplitimas ilga laika buvo stebimas Jungtinése Amerikos Valstijose [15]. Siuo
metu Jungtinése Amerikos Valstijose 35,5 % vaiky turi antsvorj ir nutukimg. Taciau
naujausiais Tarptautinés nutukimo tyrimy asociacijos (angl. International Association for
the Study of Obesity) duomenimis, vaiky antsvorio ir nutukimo paplitimas kai kuriose
Europos Salyse jau pasieké ir net virSijo Jungtiniy Amerikos Valstijy antsvorio ir
nutukimo paplitimo lygj. Graikijoje mokyklinio amziaus vaiky antsvoris ir nutukimas jau
siekia 41,0 %, Maltoje — 34,5 %, Italijoje — 31,7 %, Ispanijoje — 30,9 %, Anglijoje — 24,7
% [16]. Miisy tyrimo rezultatai parodé, kad antsvorj ir nutukimag turéjo 21,5 % paaugliy.
StatistiSkai reikSmingi skirtumai pastebéti grupése pagal lytj: antsvorj-nutukimg turéjo
daugiau berniukai negu mergaites.

Paaugliy fizinio aktyvumo jvertinimas parod¢, kad antsvorj ir nutukimg turintys
paaugliai vidutinio-didelio intensyvumo fizinio aktyvumo veikloms skyré 21,9 min/d
maziau nei normalios kiino masés paaugliais. Pasaulio sveikatos organizacija (PSO) 5 —
17 mety vaikams ir paaugliams rekomenduoja uzsiimti vidutinio — didelio intensyvumo
fizine veikla maziausiai 60 min. per dieng [11]. Nors paaugliai fizinio aktyvumo
rekomendacijy laikosi, taciau pastebima, kad didesnés kiino masés paaugliai yra maziau
fiziSkai aktyviis. PanaSias iSvadas pateikia ir kiti tyrimai. P. J. Collings su
bendraautoriais (2013), jverting ikimokyklinio amziaus vaiky fizinj aktyvuma, pastebg¢jo,
kad vaikai, skiriantys daugiau laiko vidutinio-didelio intensyvumo fizinio aktyvumo
veiklomis, turi mazesng¢ riebaling kiino mas¢ [65]. M. Soric ir kt. (2010), jverting
antsvorj-nutukimg ir normalig kiino mas¢ turin¢iy vaiku fizinj aktyvuma, pasteb¢jo, kad
didesnés kiino masés vaikai skiria maziau laiko vidutinio-didelio intensyvumo fizinio
aktyvumo veikloms [66].

Mokslininkai teigia, kad fizinio aktyvumo tyrimuose svarbu jvertinti ne tik fizinio
aktyvumo trukme, bet ir intensyvumg [67]. Taigi tyrimo metu jvertinus paaugliy fizinio
aktyvumo intensyvuma, rezultatai parode¢, kad normalios kiino masés paaugliy fizinio
aktyvumo veiklos buvo 107,0 MET-min/d intensyvesnés negu antsvorj ir nutukimag
turinCiy paaugliy. T. S. Olds ir kt. (2011) jverting 9-16 mety Australijos vaiky fizinj
aktyvuma taip pat pastebéjo, kad nutukusiy vaiky fizinio aktyvumo intensyvumas buvo

174 MET-min/d mazesnis negu normalig kiino mas¢ turin¢iy bendraamziy [68].
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Antsvorj-nutukimg ir normalig kiino mase turin¢iy paaugliy laikas, praleidziamas
»prie ekrano®, statistiSkai reikSmingai nesiskyré. Antsvorj ir nutukimg turintys paaugliai
vidutiniskai per dieng ,,prie ekrano* praleido 146,5 = 101,3 min., normalios kiino masés
paaugliai — 153,1 + 120,2 min.. Tiek antsvorj-nutukima, tieck normalig kiino mas¢
turintys paaugliai poilsio dienomis praleido dvigubai daugiau laiko — vidutiniSkai 4 val.
10 min. Kiti tyrimai pateikia prieSingus rezultatus ir rodo, kad ekrano laikas bei kitos
pasyvios veiklos turi didesnés jtakos vaiky antsvorio ir nutukimo vystymuisi negu fizinio
aktyvumo stoka [26]. Jungtinése Amerikos Valstijose (2013) atliktas longitudinis
tyrimas atskleidé vaiky antsvorio ir nutukimo s3saja su pasyviomis veiklomis.
Mokslininkai tyr¢ vaiky KMI pokycius ir pasyvumg 9, 11, 12 ir 15 mety amziuje.
Rezultatai atskleidé, kad laikas, praleistas uzsiimant pasyviomis veiklomis turi ry$j su
padidéjusiu KMI [69]. Tai rodo, kad fizinio pasyvumo mazinimo strategijos gali biiti
veiksmingos vykdant antsvorio ir nutukimo prevencija.

Mokslininkai taip pat teigia, kad vaikai skirdami daugiau laiko pasyvioms
veikloms, maziau laiko skiria fiziniam aktyvumui, kas salygoja fizinio aktyvumo
sumaz¢jima ir antsvorio bei nutukimo plitima [70]. Tyrimo Svedijoje (2007) rezultatai
parodé, kad ne tik fizinio aktyvumo stoka, bet ekrano laiko trukmé turi jtakos vaiky ir
paaugliy antsvorio ir nutukimo vystymuisi. Pasak F.B.Ortega ir kt. (2007) ekrano laiko
rySys su padidéjusia kiino mase ypaC sustipréja esant nepakankamam fiziniam
aktyvumui [71].

Mokslinés literatiiros analizé rodo, kad fizinis aktyvumas turi sgsajas su fiziniu
pajégumu, kuris yra svarbus kardiometaboliniy ligy rizikos veiksniy rodiklis vaikystéje ir
suaugus. Jvertinus antsvorj-nutukimg ir normalig kiino mas¢ turin¢iy paaugliy fizinio
pajégumo rodiklius, rasti statistiSkai reikSmingi skirtumai. 6 min. &jimo testo metu
antsvorj-nutukima turintys paaugliai vidutiniS$kai nu¢jo 49,9 metrais trumpesnj atstuma ir
pasizyméjo 3,2 ml.kg.min™ maZesniu VO,max negu normalios kiino masés paaugliai. G.
Morinder ir kt. (2009) atlike¢ 6 min. ¢jimo testa 8-16 mety amziaus vaikams, gavo
panasius rezultatus: nutukimg turintys vaikai testo metu nuéjo 571,2 £ 65,5 metrus,
normalig kiino mas¢ turintys vaikai — 662,6 + 61,1 metrus [72]. D. M. Cummings su
bendraautoriais (2010) jverting 12 — 18 mety amziaus normalios kiino masés ir antsvorj-
nutukimg turinciy vaiky VO,max nustaté, kad normalios kiino masés vaiky VO2max
buvo didesnis (44.5mL-kg "*min ') negu antsvorj (41.5 mL-kg min ", p< 0.05) ir
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nutukima (41.3mL-kg “min ", p< 0.01) turiniy vaiky [73]. 8-13 mety amZiaus
paaugliy tyrimas Kinijoje [74] taip pat parodé, kad antsvorj ir nutukimg turintys vaikai
turéjo mazesnj fizinj pajéguma negu normalios kiino masés bendraamziai. Sie autoriai
teigia, kad pradinis fizinio pajégumo lygis gali buti ir kaip prognostinis veiksnys
vertinant svorio prieaugio rizika.

Koreliaciniy rySiy analizé¢ parode¢, kad 6 min. ¢jimo testo rezultatai statistiSkai
reik§mingai koreliavo su KMI (r=-0,230) ir procentine riebaline kiino mase (r=-0,325),
kas rodo, kad didesnés kiino masés paaugliai nu¢jo mazesnj atstuma 6 min. éjimo testo
metu. C. Graf ir kt. (2004) tarp 6 min. ¢jimo testo rezultaty ir KMI nustaté panaSaus
stiprumo ry$j (r=-0,201) [75]. Paaugliy maksimalus deguonies suvartojimas (VO,max)
turéjo statistiSkai reikSmingus, neigiamus, vidutinio stiprumo rySius su paaugliy KMI
(r=-0,673) ir procentine riebaline kiino mase (r=-0,607). VO,max yra patikimas
aerobinio fizinio pajégumo rodiklis, tod¢l remiantis gautais rySiai galima teigti, kad
paaugliy, turinCiy didesnj KMI ir didesn¢ procenting riebaling kiino mase, fizinis
pajégumas buvo mazesnis. P. L. Kristensen ir kt. (2011) remdamiesi Europos jaunimo
tyrimo duomenimis teigia, kad pajégumas turi silpng ryS§; su fiziniu aktyvumu, todél
vaikai gali padidinti savo fizinj pajéguma didindami fizinj aktyvuma [51]. Ispanijos
mokslininkai (2012) teigia, kad atitinkamas fizinio pajégumo ir aktyvumo lygis
vaikystéje yra neabejotinas geros sveikatos rodiklis [76].

Laikysenos rezultaty analizé parod¢, kad antsvorj-nutukimg turinéiy paaugliy
Hoeger baly suma buvo 1,3 balo mazesné negu normalig kiino mas¢ turinciy paaugliy,
tacCiau $is skirtumas nebuvo statistiskai reikSmingas. L. S. Nery su bendraautoriais (2010)
pverting 1,340 Brazilijos paaugliy, taip pat nustaté, kad antsvoris gali biti susijgs su
peciy ir menciy asimetrija, tacCiau statistiSkai reikSmingo rySio nerado [77]. Taciau
paaugliy laikysena tur¢jo statistiSkai reikSmingg, neigiama, silpng ry$] su procentiniu
kiino riebaly kiekiu (r=-0,111). Sis koreliacinis rydys parodo, kad didesnj procentinj
riebaly kiekj turintys paaugliai turéjo blogesne laikyseng. N. Naseri ir kt. [78], verting
laikysenos ir kiino masés sasajas, nurodo, kad rySys tarp netaisyklingos laikysenos ir
KMI yra silpnas. Tac¢iau A. J. Smith ir bendraautoriy (2011) atliktas tyrimas rodo, kad
padidéjusi lordozé ir pakumpusi nugara yra susijusi su KMI 14 mety amziaus vaikams
[79].
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Antsvorj-nutukimg turintys paaugliai blogiau atliko pusiausvyros, staigiosios kojy
jégos 1ir pilvo raumeny iStvermés testus negu normalios kiino masés paaugliai.
Koreliaciné analizé parod¢, kad 11-14 mety amziaus paaugliy pusiausvyra, staigioji kojy
jéga ir pilvo raumeny iStverme turéjo statistiSkai reikSmingus, vidutinio stiprumo rysius
su procentiniu ktino riebaly kiekiu ir KMI, kas rodo, prastesn¢ didesnj procentinj riebaly
kiekj ir didesn; KMI turin¢iy paaugliy funkcing biikle. Raumeny jégos jvertinimas yra
svarbus, nes tik stipriis raumenys uztikrina gerg laikyseng einant ar bégant [80]. Tyrimai
rodo, kad vaiky raumeny jéga turi neigiamus statistiSkai reikSmingus rySius su kiino
masés indeksu [81]. L. Truter [82] atliktas 10-12 mety amziaus vaiky tyrimas parodé,
kad fizinio pajégumo rodikliai turi statistiSkai reikSminga ry$j su KMI. Nutukima
turintys vaikai turéjo mazesne kojy raumeny jéga, blogiau atliko greitumo ir vikrumo
testus negu normalios kiino masés bendraamziai, taciau lankstumas ir koordinacija tur¢jo
silpng ry$j su KMI. L. P. Rodrigues su bendraautoriais atliktas tyrimas (2013) taip pat
parodé, kad pubertetinio amziaus vaiky ranky ir kojy jéga, pilvo raumeny iStverme,
greitumas ir aerobinis pajégumas buvo statistiSkai reikSmingai susij¢s su riebaline kiino
mase. Autoriy teigimu, Sis rySys jrodo, kad S$iy komponenty lavinimas yra svarbus

antsvorio ir nutukimo prevencijoje pubertetinio amziaus laikotarpiu [83].

Tyrimo ribotumai

Tiriamyjy fizinio aktyvumo jvertinimui naudotas ,,Jaunimo fizinio aktyvumo
klausimynas® (YPAQ) néra aprobuotas Lietuvoje. Siuo metu Lietuvoje yra aprobuotas
tik ,,Tarptautinis fizinio aktyvumo klausimynas® (IPAQ), skirtas vertinti jaunuoliy ir
suaugusiyjy (15-69 mety amziaus) fizinj aktyvumg. ,Jaunimo fizinio aktyvumo
klausimynas“ (YPAQ) buvo pasirinktas dé¢l jo tinkamumo vertinti fizinj aktyvumag
ankstyvosios paauglystés laikotarpiu (11-14 mety amziuje). Klausimynas naudojamas ir
jo patikimumas jrodytas kitose pasaulio Salyse [40].

Kitas tyrimo ribotumas — nereprezentatyvi tiriamyjy imtis. Kadangi tyrime
dalyvavo dviejy Lietuvos miesty (Vilniaus ir Utenos) 11-14 mety amziaus paaugliai,
tyrimo rezultatai neatspindi visos paaugliy populiacijos. Gali biti, kad paaugliy funkciné
bukle, fizinis aktyvumas, bei antsvorio ir nutukimo paplitimas gali skirtis kituose

miestuose, kaimuose.
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Be to, tiriamyjy imtis néra pakankama regresinés analizés atlikimui ir modeliy
sudarymui, kuriais biity galima nustatyti priezastinius funkcinés buklés ir fizinio
aktyvumo rySius ankstyvojoje paauglystéje. Dél Sios priezasties biity tikslinga atlikti

tolimesnj testinj tyrimg.

ISVADOS

1.  Ankstyvosios paauglystés laikotarpiu paaugliai statistiskai reikSmingai
skyrési pagal funkcinés btiklés ir fizinio aktyvumo parametrus: 47,4 % paaugliy turéjo
netaisyklinga laikysena, 22,2 % paaugliy buvo mazo fizinio aktyvumo, mergaités buvo
maziau fiziskai aktyvios ir pasizyméjo mazesniu fiziniu pajégumu negu berniukai.

2. Laikysena ir fizinio pajégumo rodikliai buvo statistiSkai reikSmingai susij¢
su fiziniu aktyvumu ankstyvojoje paauglystéje. Mazo fizinio aktyvumo paaugliai
pasizyméjo mazesniu fiziniu pajégumu negu vidutinio-didelio fizinio aktyvumo
paaugliai. Netaisyklinga laikysena, silpna kojy jéga ir maza pilvo raumeny iStvermeé
buvo daznesné¢ tarp mazo fizinio aktyvumo paaugliy.

3.  Ankstyvosios paauglystés laikotarpiu 20,1 % paaugliy turéjo antsvorj ar
buvo nutuke. Pusiausvyra, staigioji kojy jéga ir pilvo raumeny iStverme buvo statistiSkai
reikSmingai susij¢ su kiino mase ir procentiniu riebaly kiekiu ankstyvojoje paauglystéje.
Antsvorj-nutukimg turintys paaugliai pasizyméjo mazesniu fiziniu pajégumu ir buvo

maziau fiziSkai aktyvis negu normalios kiino masés paaugliai.

PRAKTINES REKOMENDACIJOS

1. Vykdyti antsvorio ir nutukimo paplitimo stebéseng jvairiuose Salies
regionuose.

2.  Vykdant antsvorio ir nutukimo prevencijg, skatinti vaikus ir paauglius
uzsiimti vidutinio—didelio intensyvumo fiziniu aktyvumu, didinti fizinj pajéguma.

3. Teikti edukacinj poveikj paaugliams ir jy tévams apie fizinio aktyvumo
naudg sveikatai, apie tinkamus fizinio aktyvumo jprocius.

4.  Sudaryti salygas, skatinancias vaiky ir paaugliy fizinj aktyvuma, didinti
prieinamuma jvairioms fizinio aktyvumo veikloms.

5. Rengiant ir vykdant vaiky sveikatos stiprinimo programas, atkreipti démesj i

antsvorj-nutukimg turin¢iy vaiky funkcing bikle, jy fizinj aktyvuma.
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