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PHYSICAL EDUCATION AND SPORT AS A PROMOTION TO A
HEALTHY LIFESTYLE MONITORING OF STUDENTS’
PHYSICAL EFFICIENCY (BEEP-TEST)

The aim of the study was to establish the state of physical ef-
ficiency of students as a part of health promoting. The standardized
20-m shuttle run test was used to determine the conditions of the
students’ cardio-respiratory system and its changes. The study was
carried out among 415 non-athlete Bulgarian students (233 women
and 192 men from UFT-Plovdiv, Bulgaria) with 758 observations
and the results were compared with the results of 4355 Polish, Slo-
vakian and Romanian students. In 2004, Bulgaria was stated as the
country with the lowest level of physical efficiency and the highest
burden of cardiovascular diseases (CVD). On the basis of the good
practices and the achievements of the Polish and Slovak scientists
and pedagogues [9], a national Bulgarian strategy to reduce the in-
creasing hypodynamia has to be worked out, and it is also desirable
that team resources of all state authorities be combined for achieving
the health promotion. It is of great importance that more attention be
paid on the physical prophylactic of each age group of the population
so that a National program for prevention of chronic, non-
communicable diseases (2013-2020) be worked out by the Ministry
of Health Protection, the World Health Organization, the Ministry of
Education, Youth and Science, and the Ministry of Physical Educa-
tion and Sport in order to achieve an increasing quality of life and
health prevention.
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Llenbto nccienoBaHus GbUIO YCTAHOBUTH COCTOSIHHE (pu3mye-
CKOif pabOTOCIIOCOOHOCTH CTYIEHTOB B paMKaxX YKPEIUICHHS 370pO-
Bbst. CtanaprusupoBansbiii 20 - M Tect 4yenHouHbIH Oer ObLI Hc-
[0JIB30BAH JUISl ONPEJCIICHHS YCIOBHS KapAHOPECIUPATOPHON CHC-
TEMBI Y CTYACHTOB M ero m3MeHeHHH .VccienoBaHue IpoBOIIIOCH
cpenu 415 He- CIOPTCMEHOB OOJTapCKUX CTYAEHTOB ( 233 KEHIIMH
u 192 myxuun u3 UFT - IInoBaus, Bonrapus ) ¢ 758 HabmoneHuit u
pE3yJIbTaTOB CPABHUBAIUCH C pe3ynbTataMu 4355 MOIbCKOM, CIO-
BAallkOM M PYMBIHCKHX CTyfAeHTOB .B 2004 romy bonrapus Obuia
copmyInpoBaHa CTpaHbI C CaMbIM HH3KMM YPOBHEM (H3HYCCKOI
paboTOCTIOCOOHOCTH M HauOOJBIIMM  OpeMEHEM  CepleyHo-
cocyaucteix 3aboseBanuii (CC3) . Ha ocHoBe mepenoBoro omeita u
NOCTKEHUH yueHbIX U nenaroroB [omemm u CnoBakuu [9] , Ha-
LUOHAJIBHBINA GOJIrapCKUil CTPATernsi COKPAIEHHUs PACTYILEro IHII0-
OUHAMHMHU JOJDKEH OBbITh pa3paboTaH , M 3TO TAKXKE JKENATeNbHO,
4ToObl KOMaHJa pEeCypChl BCEX TIOCYIapCTBEHHBIX OpraHoB Oy-
JET O0beJUHEHBl ISl JOCTHXKCHHsSl YKPEIUICHHSI 3J0pOBBS . DTO
uMeeT OOoJIbLIOE 3HAYECHHE , YTO OOJIbLIe BHUMAHHS Ha (U3HIECKOM
NPOQUIAKTUKMA OT KaXKAOH BO3PACTHOH TIPYIIBI HACENCHHMS, TaK
yroHanuoHansHas nporpamMma Ipo(HIAKTHKH XPOHUYECKUX, HEUH-
(exunonnsix 3adoneannii (2013-2020) 6biTh pazpaboraHsl MuHH-
CTEpPCTBOM OXpPaHBI 3[0pOBbs , BceMupHasi opraHusamus 31paBo-
OXpaHeHHs: , MHHHCTEPCTBO 00pa30BaHMs, MOJOICKH M HAyKH, U
MuHuCcTepeTBO M0 (HU3MIECKON KyJIbTYpPE U CHOPTY B LEJSX JAOCTH-
JKEHH BCe OOJIbIICe KaueCTBO XKU3HH U MPOPUIAKTUKH 3I0POBBSL.

KurroueBble cj1oBa: nponarasja 310poBoro oopasa xusHH,
KapAHOpeCIUpaToOpHas MOArOTOBKA, (PU3KYIBTYpa.

health promotion, cardiorespiratory fitness,

The necessity to implement preventive actions is
a result of the fact that cardiovascular diseases are still
the main cause of death [5]. It should be noted that in
2004, Bulgaria was the country with the highest level
of deaths caused by blood vascular diseases in the
European Union [1]. The risk of Bulgarians dying from
CVD is similar to that of the corresponding Eur-B+C

XapuoBa HayKa i TEXHOJIOTis

average; however, it is about three times higher than
corresponding Eur-A average [8, 11]. According to the
DALYs, high blood pressure and tobacco place the
greatest burden of diseases on the Bulgarian males and
respectively high blood pressure and high level of body
mass index (BMI) on females. The lack of physical
activity has rate 7 for males and 4 for females of the
first ten burdens of diseases. Cardiovascular diseases
(CVD) and neuropsychiatric condition account for the
highest burden of disease, both among males and fe-
males in Bulgaria [8, 11].

There is subordination between the rating of car-
diovascular diseases, the studied nationality [10, 11]
and the problem of physical efficiency (Table 1).

Table 1
Environmental burden by cardiovascular
disease [DALYs/1000 capita], per year

World’s lowest World’s highest
Country Country rate
country rate country rate
Poland 5.4
Slovakia 2.4
Romania 1.4 8.3 14
Bulgaria 11

24

Sources: [10]

It has to be emphasized that the registered results
about the condition of the cardiovascular system, as an
indirect measurement of cardiovascular fitness through
the 20-m shuttle running test, are substantiated by
World Health Organization data and reports.

In relation to this, the Keep Fit program, coordi-
nated by the Chief Sanitary Inspectorate was estab-
lished in Poland. The program is focused on children
and young adults as well as their parents [7]. Presently,
a project named Activity for the Whole Life — Polish —
Slovakian Physical Education and Students’ Health
Promotion Platform is being carried out. The project is
about to identify and modify (educational action) se-
lected risk factors of ischemic heart disease, such as
low level of physical activity and cardio-respiratory
resistance, irrational nourishing, overweight, abdomi-
nal obesity, tobacco smoking as well as activities re-
lated to health education. The Health Platform is elabo-
rating to be a helpful tool in shaping health efficiency
of youth, and particularly the morphologic and cardio-
respiratory [9] efficiency so as to be connected to the
high quality of life [6, 7].

The period of university study is the last stage in
which cardiovascular disease prevention can be carried
out through health education focused on development,
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maintenance and physical monitoring [3, 6]. Unfortu-
nately, there is no uniform system of measures for
evaluating the physical fitness of the students in the
Republic of Bulgaria. Following their rights of auton-
omy, higher schools (HS) decide on how they interpret
legal regulations, as they autonomously determine the
need of a control and assessment system. It has been
proved that the efficacy of the teacher’s educational
work is directly dependent on the control, check-up
and assessment of the results of his/her work. A pre-
liminary analysis of the psycho-physical condition of
trainees ensures that the educational process in Physi-
cal education is built-up in conformity with the didac-
tical principles, and applying the appropriate physio-
logical load, functional and structural refinement in
line with the students’ capacity is to be achieved. At
the same time monitoring of physical condition would
be part of health promotion of cardiovascular diseases.

The aim of the study was to establish the state of
physical efficiency of the Bulgarian students as part of
health promoting.

To achieve this objective, we had to fulfill some
of the following basic tasks:

— Assessment and analysis to register results of
the cardio-respiratory fitness of Bulgarian students.

— Compare the data gathered from the Bulgarian
students with similar results taken from students from
the former eastern block - Poland, Slovakia, Romania.

The methodology of the study included:

1. Analysis of the literature on the subject.

2. The method of determining the state of the cardio-
respiratory system of the students that was used was: stan-
dard beep-test (Beep test), created by Dr. Maximillion
Ledgear in 1982, published in the European Journal of Ap-
plied Physiology and successfully applied in a number of
international studies on the aerobic capacity (aerobic fit-
ness) of different age groups [4- 6]. The test was carried out
in a gymnasium (with a 5-min warm-up) and it was a con-
trolled run of the distance of 20-m shuttle back and forth,
with an increasing tempo given by a time signal, until the
refusal (fatigue) of the tested person, or the decrease of
run’s tempo not accordingly to time signal [6, 7, 10-15].

3. The study of the physical performance (physi-
cal efficiency) of students was conducted at the Uni-
versity of Food Technology and the Agricultural Uni-
versity in Plovdiv in the period between 2008 and
2012. A total of 415 students were examined, 233 fe-
male students and 192 male students with a total of 758
observations.

4. Statistical processing of the obtained data (by sex
designation). Arithmetic mean of the absolute value V02
max and the running distance for studied group. The analy-
sis with program product of Microsoft Excel.

Table 2
Distribution of the number of students (women and
men) in accordance to their nationality

Nationality
Gender Poland |Slovakia|Romania| Bulgaria Total
1965 397 204 233
Women [ s¢ 606,y (61,2%[(57.8%))]| (56.1%)) | 277
Men 1388 252 149 182 1971
(41,4%)) [(38,8%)[(42,2%))| (43.9%))
Total 3353 649 353 415 4770

The total number of students tested through the Beep-
test is 4770 from Poland, Slovakia, Romania and Bulgaria,
where the dominant students are female in all the countries.
Tables 2 and 3 show the distribution of the number of stu-
dents in accordance to their nationality and the specification
of their faculties, respectively. In the analysis of the results
it is necessary to be marked that almost 1/3 (27%) of the
tested Polish students were with professional qualification
PE, which means that they have been or still were active
athletes and they were in general in a higher level of condi-
tion (Table 3).

Table 3

Distribution of the number of students in accordance to
the specification of the structure of faculties

Nationality
Faculty Poland |Slovakia| Romania |Bulgaria Total
Physical 906 28 60
education | (27%)) | (4,3%)) | (17.6%)) 994
2447 621 280 415
Others (73%)) [(95,7%))| (82,4%,) |(100%,)|3763
Total 3353 649 340 415  |4757

Level of cardio-respiratory fitness comparison
observing nationality.

On the basis of the gathered results of male and
female students, with the help of descriptive statistics
(table 4) we can see that there is a high diversion of SD
— 229 for women and 408.4 for men. The score of the
average running distance for each gender certainly
shows the lowest level of physical efficiency of the
students which means a very poor condition of cardio-
respiratory fitness. The average of running level for
female 2.94 (377.5 m.) and 5.03 (784.1 m.) for male
indicate that there is the very poor level of physical
conditions for both sexes, in accordance with the estab-
lished norms (very poor results <4 for female, <5 for
male) [3].

Table 4
Descriptive statistics of the results of bulgarian students
Index FEMALE MALE

Level | Shuttle Distance | VO2 max | Level Shuttle Distance V02 max
Mean 2.94 3.99 377.5 23.97 5.11 5.03 784.1 31.78
Standard Error 0.09 0.16 15 0.297 0.162 0.21 30.28 0.555
Standard Deviation 1.3 2.4 229 4.531 2.182 2.89 408.4 7.493
Minimum 1 1 60 17.06 1 1 120 18.45
Maximum 7 9 1160 38.83 10 11 1820 49.24
Count 233 233 233 233 182 182 182 182
Confidence Level (95.0 %) 0.17 0.31 29.55 0.585 0.319 0.42 59.74 1.096
XapuoBa HayKa i TEXHOJIOTis 25 4(25)*2013
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A detailed analysis of the data is available in pre-
vious related publications [5-7] so at present we focus
on the main significant data. First of all, we were far
from glad to observe the bad results of the Bulgarian

students, which show 90.1 % very poor or poor cardio-
respiratory fitness for women and accordingly 86.8 %
for men (Table 5).

Table 5
Specification of the level of cardio-respiratory fitness of the students in accordance to their nationality
Nationality
Cardio-respiratory Poland Slovakia Romania Bulgaria
fitness female male female male female male female male
n-1965 | n-1388 n-397 n-252 n-204 n-149 n-233 n-182
Very poor n 14 25 3 5 1 3 192 145
% 0,7% 1,8% 0,8% 2% 0,5% 2% 82.4% 79,7%
Poor n 220 28 49 6 61 6 18 13
% 11,2% 2% 12,3% 2,4% 29,9% 4% 7.7% 7,1%
Fair n 526 194 127 39 74 37 14 24
% 26,8% 14% 32% 15,5% 36,3% 24,8% 6% 13,2%
Good n 507 250 91 52 40 33 9
% 25,8% 18% 22,9% 20,6% 19,6% 22,1% 3.9%
Excellent n 421 449 83 84 10 35
% 21,4% 32,3% 20,9% 33,3% 4,9% 23,5%
Superior n 277 442 44 66 18 35
% 14,1% 31,8% 11,1% 26,2% 8,8% 23,5%

As it can be seen from Figures 1 and 2 Bulgarian
students not only demonstrated the weakest perform-
ance compared to students from other countries stud-
ied, but they also showed an extremely low level of
adaptation of the cardio-respiratory system. Average
values (fair) of the condition status of the Bulgarian
students were identified only in 6 % of the observa-
tions in women and 13.2 % of the observations in men.
The fact that the good results were recorded only with

> Poland

# Slovakia # Romania
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# Bulgaria

female students and they were only 3.9 % of the exam-
ined, and there was not a single excellent or superior
result in both sexes was disturbing. Overall, 90.1 % of
the women and 86.8 % of the Bulgarian male students
did not reach the average endurance state and fair
physical fitness.

It is necessary to emphasize the high level of
physical fitness of students from Poland, Slovakia and
Romania, which have shown similar results with above
the average level respectively
82.1 %, 80.1 % and 69.1 % in men
and 61.3 %, 54.9 % and 33.3 % in
women. Although closely behind,
most observations on the levels of
excellent and superior are observed
for Polish students, which may be
due to the largest number of re-
spondents with a major in physical
education.

good

very poor poor

Fig 1. Specification of the level of card io respiratorny finess of students -female

in accondance to nationality
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The highest percentages of
average values for women of all
respondents were observed in the
results of the Romanian students,
respectively 24.8 % for men and
36.3 % for women.

There are excellent and superior
results in the observed countries, ex-
cept Bulgaria, for both genders. We
can also say that there is a similar
physical efficiency between the tested
students from Poland and Slovakia.
Romanian students have stable data

superior

Bulgaria

very poor poor fair good

Fig 2. Specification of the level of cardio-res piratory fitness of students - male

in accordance to nationality
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of cardiovascular capacity with the
similar result for good, excellent and
superior rate for both female and male

s uperior
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students. Unlike other nations, where over 90 % of the
subjects showed a level of cardio-respiratory system of
above-average to excellent values, over 80 % of male and
90 % of female Bulgarian students displayed very poor
indicators of physical endurance, and respectively the sys-
tems responsible for implementing the test, namely car-
diovascular and respiratory.

Unfortunately, these data are positively correlate
to the health status of the Bulgarians with one of the
highest ratings for cardiovascular diseases — country
rate for Bulgaria is 11 (World's highest country rate
is 14) [10,11]. Bulgaria is the country with the lowest
level of physical efficiency and the highest burden of
cardiovascular diseases. But in accordance with the
overall assessment and the fact that almost one third of
Polish students are active athletes, we can claim that
the Slovak had the highest level of physical fitness as
general and the lowest burden of CVD -country rate for
Slovakia was 2.4.

DISCUSSION AND CONCLUSION

All this groping about in the dark of the govern-
mental policy during the socio-economic crisis of post-
communism in Bulgaria on health and education of
people results undoubtedly both in low quality of edu-
cation and restriction of the capacity to carry out the
social, healthcare and educational functions of the
school subject Physical Education and Sports. Unfor-
tunately, these trends are seen in practice where during
sports lessons first-year students show a lack of the

necessary level of physical capacity, motor culture,
skills and available knowledge for adequate perform-
ance of training in Physical Education and Sports. We
consider it advisable that evaluating the physical en-
durance through the 20-m shuttle run test becomes a
constant input in high school. This would stimulate the
purposive work for the development of cardio-
respiratory system, and at the same time, Physical
Education would fulfill one of its main objectives,
namely, health prevention of high-school students and
prophylaxis of the cardiovascular diseases at young
age. The choice of healthy lifestyle (including optimal
physical activity) is a result of personal motivation, but
appropriate information supporting undertaking this
decision is a responsibility of health, social and state
authorities. On the basis of the good practices and
achievements of the Polish scientists and pedagogues
www.studentfit.eu, a national Bulgarian strategy to
reduce the increasing hypodynamia has to be worked
out, and it is also desirable that team resources of all
state authorities are combined for achieving the health
promotion mentioned above. The effect of our sports-
and-pedagogic work has to be improved by means of
adequate content in accordance with the efficiency,
motor and theoretical experience of students referring
to their physical culture and healthy lifestyle since the
health condition is a key factor in achieving happiness
and high-quality life.
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BE3YCOB A.T., 1-p TexH. HayKk, npodecop, KY3HEIIOBA K./J., acnipanT
Onecbka HaIllOHANTFHA aKaJeMisi XapOBHX TEXHOJIOTIH

JOCJIKEHHS CTABLIIBALIL MITMEHTHOI'O KOMILIEKCY
JIMCTOBHUX OBOYIB

B crarti po3risiHyTi hakTOpH, 10 BIUIMBAIOTH Ha (eodiTuHi-
3allil0 MMrMEHTHOT0 KOMIUIEKCY 3€JICHUX JIMCTOBHX OBOYIB. Berano-
BJIEHI NapaMeTpH, L0 3arno0iraloTh BUIO3MiHAM XJIOpodidy Ta 3a-
0e3nedyroTh HOro MaKCUMallbHe 30€pEeKeHHS B TOTOBOMY MPOJYKTi.

XapuoBa HayKa i TEXHOJIOTis

Kurouosi ciioBa: xsopodin, mirMeHTHUH KOMIUIEKC, 6ionori-
YHO aKTHBHI PEYOBHHH, aHTHOKCHIAHTH, JINCTOBI OBOYI.

The article deals with the factors affecting pheophytinisation
of green leafy vegetables pigment complex. Parameters that prevent
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