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ABSTRACT 
Objective: We test the impact of WHM (Wim Hof method) 
breathing exercise on the selected group of athletes and also the 
impact of environment on the performance and breathing exer-
cises according to WHM. 
Sample: The research was transferred to 20 athletes from dif-
ferent sport sectors. 
Method: We used the cross-over design. The research group 
was transferred to 20 athletes from different sport sectors who 
participated in testing the physical ability and ability of a person 
to recover after performing the step test. The respondents were 
divided into two groups, the first group (n = 10) performed the 
measurement in air purifier equipment, the second group (n = 
10) performed the measurement in Room-room (FZ SZU in 
BB). Both groups underwent a physical fitness test using a Har 

vard step test of 8 minutes (5 min step test, 3 min heart rate 
measurement). In addition, the groups did breathing exercises 
according Wim Hof method, after which the individuals of both 
groups underwent a Harvard step test again. After the comple-
tion test group change. A fitness index was used to evaluate the 
results of heart rate measurements after the step test. In both 
groups, there were statistically significant differences in heart 
rate decrease after 1, 2 and 3 minutes of the step test termina-
tion. The results of the step test compared to the input and out-
put step test were statistically significant improved by both 
groups. 
Conclusion: In conclusion, we have demonstrated significant 
effect of breathing exercise according to Wim Hof's method on 
our group of respondents, which has improved its autonomous 
load response.  
 
Key words: Wim Hof. Breathing exercise. Step test. Fitness in-
dex. Performance. 
 
 

 

  nasta-
 2019). Existuje 

 

ic  
Stamati et al., 2016; Chin, 2007).  

(Hatfield, 
napr.  nad-

 2014, Peronnet, 2006). 

na 

napr. 
(McCreanor et al., 2007; Zhang et al., 2009; Strak 
et al., 2010). Podobne bolo - 



8 2, 2020                                                                                                                                  ISSN 2644-4909 

 u 

 malo vplyv na 
C

die bolo preto 
, 

v  
 

 
 

 
HM 

z angl. The Harvard Step Test) u vybra-
olo 

 
 

  
 bola  

- 

 

:  
atletika), vek respondentov sa pohyboval v roz-

od 17 d
 

: 6 futbal a 1 volej :  vo-
lejbal), vek respondentov  od 17 do 

 
v kontrolnej 

 
hu: 

(Obr. 

novuje 40- F pozos-
3 

  filter  na  odstr      a GRS 
 

 

 
 (offdirect, 2018) 

 

Test): 

et al., 

  
aktivity je zmena srdcovej frekvencie. Meranie vy-

 (SF) 
 

u. Doba vystupo-
 

osoba si 

sa 
Obr. 2), tzv. 

 96 zna-
, 68- , 

54 67  
 . 

 

 
 

  



8 2, 2020                                                                                                                                  ISSN 2644-4909 

Testovanie: sa 
 

rvaloch. Testovanie prebiehalo 

Probanti testo-
vacej skupiny zaujali 

i 

 

 po-
kojo

 

testu a respondent ihn
 

 

 

probanti 

probanti 

nosti dru-

 

v 
sme  

v podmienkach kontrolnej skupiny, t.j. v miestnosti 
v budove SZU v Banskej Bystrici. K

cej skupiny, tzn. ich testovanie  v pro-

 

testovania  

 Po   respondenti 
 

na s
 bolo . 

 WHM: Pri 
HM sme dbali na to, aby 

 len po fy-

ri-

za kto

-

bol rovnako ako tridsiaty v  

 



8 2, 2020                                                                                                                                  ISSN 2644-4909 

 
 

 
 spolu s hodnotami do-

tep teste pri 1. 

hodnoty do-
tep teste pri 1. 

v ta-
 2. 

 room (v miestnosti): Zmena SF po step 
, SF po vstupnom 

nom step teste 164,70 (SD 18,99) (p=0,480). Pokles 
SF po jednotl

kles SF v diagnostickom step teste oproti poklesu 

7) oproti 84,95 (SD 19,66) 

indexu po diagnostickom step teste oproti opakova-

fitness index po diagnostickom ste p teste 

oproti 59,59 (SD 11,96) (p=0,003).
 

 Porovnanie testovacej skupiny  1. meranie (bubble) / 2. meranie (room) 

 
Hodnota 

(meranie bubble) 
Hodnota 

(meranie room) 
Pohlavie  5/5 

  
BMI index  

  2,24 
   

   
   

   
   

   
   
   
   

Fitness index po diag. ST 10,21  
Fitness index po opak. ST   

 
 Porovnanie kontrolnej skupiny  1. meranie (bubble) / 2. meranie (room) 

 
Hodnota 

(meranie bubble) 
Hodnota 

(meranie room) 
 3/7 

  
BMI index  

  
   

   
   

   
   

   
   
   
   

Fitness index po diag. ST   
Fitness index po opak. ST   



8 2, 2020                                                                                                                                  ISSN 2644-4909 

 
 
 

Graf 1 
room) 

 

 
 
 

Graf 3 
bubble) 

 

 
 

Graf 2 
room) 

 
 

 
 

Graf 4 
bubble) 

 

 bubble: Zmena SF po step 

nom step teste 164,80 (SD 17,87) (p=0,114). Pokles 
SF po jednotl

kles SF v diagnostickom step teste oproti poklesu 

(SD 19,95) oproti 97,30 (SD 20,52) (p=0,002); po  
 17,07) oproti 86,20 (SD 

oproti 82,25 (SD 

fitness indexu po diagnostickom step teste oproti 
 

tickom step 

10,21) oproti 58,32 (SD 10,59) (p=0,004). Pri po-

vs. 
. 3). 

 (ako sa 
jedinec 

 responden-
  

tili   zmeny;   bubble:  
 

 bubble / room 

 
Hodnota 

(meranie bubble) 
Hodnota 

(meranie room) 
   

   
 100,00   

   
   

   17,87 
   
   
   14,02 

Fitness index po diag. ST   
Fitness index po opak. ST   



8 2, 2020                                                                                                                                  ISSN 2644-4909 

b
bubble

 

-0,37 a BMI index a fin-
tess index -

SF -0,63) 
SF 

-

vanosti a rozdielom medzi SF po step teste a SF po 
 

 po 1. - 0,21, 
 po - 0,23, 
 po - 0,19, 
 - 0,35, 
 - 0,41, 
 po 3. - 0,38. 

 

DISKUSIA 

 

u 

  do-
 (ako  napr.  stredie). Preto 

sme  

 

bubble  
a r
T  

 
 

 pr
 

 

   na tvorbu 
ATP v bunkovom cykle.  

 

tov 

 

vysporiad  
  - 



8 2, 2020                                                                                                                                  ISSN 2644-4909 

 

 

v-
 

a na bicyklovom ergometri so 60 se-

 
 

Sledovali sme 
od prostredia. Prostredie 

 et al., 

 

roku 1984 Roy Shephard z Toronto Western Hospi-

na schopno
, 

enos 
 

a 

 11 

vypracovali Wayne Walborg et al. (1967) zistil

- 

prostredia v  
  pri ma-

podmienkach
to, PM-

 
 

vodu, 

, kde bola vykon  

 room, kde 
respondent  bolo zaznam
6300 /m3. Toto 

/m3. Na druhej strane, sme si neu-

 Ko- 



8 2, 2020                                                                                                                                  ISSN 2644-4909 

 
mer
v 3 3  

 

 
li 

 

veku 20- 

bjem 

na respondentoch vo veku 30 75 rokov. Bolo by 

 

 

ekven-
 

testovacej miestnosti), 
SF  

5 dy-
chov (+/-  

SF  prvom 

oces. Z toho   

SF). Ak

 

To mohlo 
 

no

 
 

 

 

ce by mohol 

WHM 
kon. 
 

 
 K., HARING J. et 

al. Vplyv prostredia na dynamiku chrbtice. Zdra-
 2018; 6 (2): 64-69.  

 



8 2, 2020                                                                                                                                  ISSN 2644-4909 

 15 let.  2018; 55 (3): 
165-172. 

BUIJZE G., HOPMAN M.T. Controlled hyperven-
tilation after training may accelerate altitude ac-
climatization. Wilderness Environ Med. 2014; 
25 (4): 484-486. 

oxynoterapie u Zdra-
 2018; 6 (2): 6-11. 

GILES L.V., KOEHLE M.S. The health effects of 
exercising in air pollution. Sports Med. 2014; 44 
(2): 223-249. 

HATFIELD S.M., KJAERGAARD J., LUKA-
SHEV D. et al. Immunological mechanisms of 
the antitumor effects of supplemental oxygena-
tion. Sci Transl Med.  2015; 7 (277): 277ra30. 

 et al. 
  

 
cia. 2018; 55 (4): 260-269. 

CHIMENTI L., MORICI G., PATERNO A. et al. 
Environmental conditions, air pollutants, and 
airway cells in runners: a longitudinal field 
study. J Sports Sci. 2009; 27 (9): 925-935. 

CHIN L.M., LEIGH R.J., HEIGENHAUSER G.J. et 
al. Hyperventilation-induced hypocapnic alkalo-
sis slows the adaptation of pulmonary O2 uptake 
during the transition to moderate-intensity exer-
cise. J Physiol. 2007; 583 (1): 351-364. 

u . 
2018; 55 (3): 173-182. 

 . 
v [online]. 2015. [cit. 2019-11-10] Do-

na: http://www.kosickespravy.sk/dy-
chame-patkrat-horsi-vzduch-ako-v-horach 

KOX M., STOFFELS M., SMEEKENS S.P. et al. 
The influence of concentration/meditation on 
autonomic nervous system activity and the 
innate immune response: a case study. Psycho-
som Med. 2012; 74 (5): 489-494. 

KOX M., VAN EIJK L.T., ZWAAG J. et al. Volun-
tary activation of the sympathetic nervous system 
and attenuation of the innate immune response in 
humans. Proc Natl Acad Sci USA. 2014; 111 
(20): 7379-7384. 

, 
V. et al.  
kej oxygenoterapie v  

 2018; 6 (2): 25-29.  
MACEFIELD G., HAGBARTH K.E., GORMAN 

R. et al. Decline in spindle support to alpha-mo-
toneurones during sustained voluntary contra-
ctions. J Physiol. 1991; 440: 497-512. 

MARR L., ELY M.R. Effect of Air Pollution on 
Marathon Running Performance. Medicine and 
science in sports and exercise. 2009; 42 (3): 585-
591. 

McCREANOR J., CULLINAN P., NIEUWENHU-
IJSEN M.J. et al. Respiratory effects of exposure 
to diesel traffic in persons with asthma. N Engl J 
Med. 2007; 357: 2348-2358. 

 et al. 
tace u 

. 2018; 55 (4): 247-
259.  

MUZIK O., REILLY K.T., DIWADKAR V.A. 
- A study on the willful regu-

lation of autonomic function during cold expo-
sure. Neuroimage. 2018; 172: 632-641. 

[online]. 
2018. [cit. 2019-11-  https:// 
www.officedirect.sk/aktuality/news_terapia-cis-
tym-vzduchom/ 

PERONNET F., AGUILANIU B. Lactic acid 
buffering, nonmetabolic CO2 and exercise hy-
perventilation: A critical reappraisal. Respir 
Physiol Neurobiol. 2006; 150 (1): 4-18. 

SAKAMOTO A., NAITO H., CHOW CH. Hyper-
ventilation as a Strategy for Improved Repeated 
Sprint Performance. The Journal of Strength & 
Conditioning Research. 2014; 28 (4): 1119-
1126. 

SGARIBOLDI D., FARIA F.A., CARBINATTO 
J.C. et al. Influence of body mass index and age 
on the lung function of obese women. Revista 
Brasileira de Geriatria e Gerontologia. 2016; 19 
(4): 635-641. 

SHARMA G., GOODWIN J. Effect of aging on res-
piratory system physiology and immunology. 
Clin Interv Aging. 2006; 1 (3): 253-260. 

SHEPHARD R.J. Athletic performance and urban 
air pollution. Canadian Medical Association Jo-
urnal. 1984; 131 (2): 105-109. 



8 2, 2020                                                                                                                                  ISSN 2644-4909 

STAMATI K., MUDERA V., CHEEMA U. Evolu-
tion of Oxygen Utilization in Multicellular Orga-
nisms and Implications for Cell Signalling in 
Tissue Engineering. Journal of Tissue Engine-
ering. 2016; 2 (1): 2041731411432365. 

STRAK M., BOOGAARD H., MELIEFSTE K. et 
al. Respiratory health effects of ultrafine and fine 
particle exposure in cyclists. Occup Environ 
Med. 2010; 67 (2): 118-124. 

WALBORG W.S., WEHRLE P.F., CARROLL 
R.E. Oxidant air pollution and athletic perfor-
mance. J Am Med Assoc. 1967; 199 (12): 901-
904. 

ZHANG J.J., McCREANOR J.E., CULLINAN P. et 
al. Health effects of real-world exposure to die-
sel exhaust in persons with asthma. Res Rep He-
alth Eff Inst. 2009; 138: 5-109. 

 
 
 
 
 
 

 
  



8 2, 2020                                                                                                                                  ISSN 2644-4909 

 PORUCHAMI  
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ABSTRACT 
Background: One of the most important risk factors that Back-
ground: One of the most important risk factors that endangers 
the health of pupils in schools is the inappropriately chosen 
footwear with subsequent damage to the skeleton of the foot 
and the scoliosis acquisition. The subjective well-being (SWB) 
is closely linked to the level of individual's health at every age 
category. 
Objective: The aim of the research was to extend the knowledge 
about the level of SWB of high school students with musculo-
skeletal disorders. 
Sample and methods: The research group consisted of 113 high 
school students (52 boys and 61 girls) with musculoskeletal dis-
orders (MSD) from the selected high schools in Slovakia. To 
obtain empirical data we used the standardized Berne s ques-
tionnaire of SWBY (youth). The differences in SWB between 
boys and girls were evaluated by Mann-Whitney U-test. 

Results: We found significantly higher level of overall life sat-
y 

higher level of current physical problems in girls compared to 

cantly higher level of total SWB in boys with MSD compared 
to girls. 
Conclusion: We would recommend to focus on correction, elim-
ination or stabilization of MSD in a group of girls by participat-
ing in group or individual health-related exercises that can be 
provided also in home environment, as well as participation in 
health-oriented medical fitness with the aim to increase their 
quality of life, because the worse experience of physical health 
problems as well as the incidence of pain, can significantly re-
duce it. 
 
Key words: Foot flatness. Scoliosis. Subjective well-being. 
Positive and negative dimensions. Boys and girls. 
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MONITORING THE OCCURRENCE OF FUNCTIONAL CHANGES AND DISORDERS  
OF THE POSTURAL SYSTEM IN ACTIVE BASKETBALL AND FOOTBALL PLAYERS 
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ABSTRACT 
Background: The current high performance sport has reached 
the stage where it is important to achieve maximum perfor-
mance, even at the cost that the athlete's physical load is exag-
gerated and often less than compensated by the activity that 
would eliminate the adverse effects of training or sports perfor-
mance. Ultimately, this will be reflected in the quality of loco-
motor system, resp. posture. 
Objective: The aim of this work is to find out what is the occur-
rence of shortened muscles, monitor posture, movement stere-
otypes and diagnose the curvature of spine and mobility of in-
dividual segments in the sagittal plane of top athletes and com-
pare these parameters with the group of athletes who play foot-
ball and basketball. 
Materials and Methods: In our research participated top athle-

are basketball players active for at least five years. To accom-
plish the research objectives, we used a shortened muscle test 
and a Janda motion stereotype, a postural test and a Spinal 

Mouse diagnostic device. The obtained results have been statis-
tically processed. 
Conclusion: Among the active football and basketball players, 
we observed statistically significant differences (p<0.05) in the 
monitored parameters (shortened muscles, kyphosis, movement 
stereotypes, segmental mobility). For active basketball players, 
shortened muscles, increased kyphosis, worse motion stereo-
types, worse segmental mobility and spinal curvature in the Th 
region are more common. In football players, these are espe-
cially shortened knee flexors and posture disorders in the pelvis 
and trunk. 
 
Key words: Basketball. Football. Posture., Mobility. 
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borum m. pectoralis major, 
m. trapezius pars descendens, m. levator scapulae a 
mm. scaleni) s tendenc

sval (0)  (1)
svalu (2).  testova  

, t.j. stereotyp abdukcie ra-
upu, predklonu hlavy, 

a bola  pomo-
 et al., 2015), v ktorom 

. U sto-
 

daviek (P1), sy-
 (P2), symetria torakobra-

(P3) a 
spinae iliacae anterior superior) (P4)

dom z  boli  tes-
t : symetria ramien (P5), 
symetria lopatiek (P6) a postavenie panvy (P7). Pre 

 hod-
 (1)  (2), 
 (3)  (4).  

 boku v bolo hodno-
t  postavenie hlavy (P8) 

 (1), mierne predsunutie (2)
 (3)  (4) bol 

test : postavenie ramien (protrakcia) (P9) hod-
notiacou  (1), mierna (2) (3) 
a  (4); tvar hrudnej chrbtice (ky-

(P10) 
 (1)  (2) (3) a 

(4) a tvar driekovej chrbtice (lor-
 

 (1)  (2)  (3) 
a  (4). 

bol  
Spinal Mouse
krivenie chrbtice v stoji a 
mentov v  et al., 
2015; 
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krivky a 

 prehlbova-
nie lordotickej krivky.  

boli u obidvoch 

 a . 
-testom 

a 
tika t-test. V cia 
T-

 
 

 

tami a 
 

m. rectus femo-
ris, m. quardratus lumborum, m. pectoralis major, 
m. trapezius pars descendens. S 

 
 

ketbal (tab. 1). 

tich parametrov v - 

a futbalistami v 

z  
z   
strany).  neprospech fut-
balistov a  neprospech basketba-
listov (tab. 2). 

 
 basketbalistov, a to 

stereotyp predklonu hlavy a stereotyp predklonu 
trupu. 
bezchybne. 

 seg-
 

 jedinom parametri  ex-

basketbalistov v 

 
 

v  

iba v 
 

  

Sval Strana 
Basketbalisti Futbalisti 

t p F P 
priemer so priemer so 

Flexory BK 
vpravo 

 
0,833 
0,833 

0,490 
0,490

0,966 
0,966

0,823 
0,823

0,847 
0,847

0,400 
0,400

2,824 
2,824

0,002 
0,002

Adduktory 
BK 

vpravo 
 

0,333 
0.262 

0,447 
0,447

0,517 
0,310

0,508 
0,471 

-1,550 
-0,440

0,125 
0,661

1,136 
1,119 

0,698 
0,729

Flexory KK 
vpravo 

 
0,857 
0,857

0,843 
0,843

1,482 
1,482

0,784 
0,784

-3,160 
-3,160

0,001 
0,001

1,154 
1,154

0,699 
0,699

M. rectus fe-
moris 

vpravo 
 

0,976 
1,000

0,604 
0,663 

0,517 
0,689

0,509 
0,471

3,350 
2,170

0,001 
0,012

1,412 
1,980

0,340 
0,060

M. triceps 
surae 

vpravo 
 

0,880 
0,880

0,803 
0,803

0,965 
0,965

0,823 
0,823

-0,432 
-0,432

0,667 
0,667

1,052 
1,052

0,868 
0,868

M. quadratus 
lumborum 

vpravo 
 

0,928 
0,785

0,867 
0,682

1,344 
1,344

0,484 
0,484 

-2,344 
-3,800

0,011 
0,000

3,209 
1,988

0,002 
0,059

PVS      - 0,309 0,468 0,310 0,471 -0,007 0,994 1,012 0,954

M. pectoralis 
major 

vpravo 
 

0,571 
0,619

0,590 
0,582

0,172 
0,172

0,384 
0,384 

3,198 
3,618

0,001 
0,000

2,358 
2,295

0,019 
0,023

M. trapesius 
pars desc. 

vpravo 
 

0,952 
1,023

0,492 
0,563

0,482 
0,482

0,509 
0,509

3,902 
4,140

0,000 
0,000

1,071 
1,224

0,828 
0,581

M. levator 
scapulae 

vpravo 
 

0,547 
0,500

0,593 
0,595

0,448 
0,448

0,736 
0,736

0,628 
0,327

0,070 
0,745

1,542 
1,532

0,202 
0,209

Mm. scaleni 
vpravo 

 
0,761 
0,690

0,576 
0,562

0,517 
0,517

0,509 
0,509

1,843 
1,326

0,070 
0,189

1,284 
1,224

0,491 
0,581

Legenda: t  -testu, p  so  F  pomer rozptylov, P  rozptyl, BK  
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parameter 

Basketbalisti Futbalisti 
    t      p     F     P 

priemer so priemer so 
Symetria bradaviek 0,333 0,447 0,517 0,508 -1,550 0,125 1,136 0,698 

 0,262 0,440 0,310 0,471 -0,440 0,661 1,119 0,729 

            
1,500 0,63 1,862 0,693 -2,276 0,013 1,193 0,595 

spinae iliacae           1,214 0,606 1,482 0,508 -1,955 0,055 1,421 0,331 
Symetria lopatiek 0,857 0,562 1,482 0,508 1,589 0,117 1,223 0,508 
Symetria ramien 1,571 0,470 1,310 0,483 1,815 0,074 2,011 0,054 
Symetria panvy 1,357 0,485 1,655 0,484 -2,547 0,007 1,005 1,000 

 Th 1,884 0,564 1,709 0,637 1,636 0,048 1,427 0,325 
        1,809 0,594 1,689 0,760 0,744 0,459 1,639 0,146 

Postavenie ramien                1,762 0,576 1,517 0,508 1,843 0,070 1,284 0,491 
Postavenie hlavy                   1,428 0,500 1,517 0,508 0,728 0,469 1,030 0,913 

Legenda: t  -testu, p  so   F  pomer rozptylov, P  rozptyl, Th  
-  

 
 3  

ter 
Basketbalisti Futbalisti 

t p F P 
priemer so priemer so 

Vzpor 0,447 0,517 0,333 0,508 -1,55 0,125 1,136 0,698 
 vpravo 

 
0,440 
0,477 

0,310 
0,655 

0,261 
0,666 

0,471 
0,483 

-0,440 
0,998 

0,661 
0,921 

1,119 
1,027 

0,729 
0,919 

Predklon
  

hlava 
trup 

0,496 
0,484 

1,000 
1,000 

0,595 
0,642 

0,000 
0,000 

-4,377 
-3,956 

0,000 
0,000 

0,000 
0,000 

1,000 
1,000 

Legenda: t  -testu, p  so  , F  pomer rozptylov, P  rozptyl 
 

 Zakrivenie a  

 
Basketbalisti Futbalisti 

t p F P 
priemer  so  priemer  so  

rovina 
stand 

Sak/BK 10,65 9,31 6,21 9,76 1,25 0,11 1,19 0,64 
Th 11,21 34,59 37,62 11,85 -1,09 0,14 1,12 0,73 
L 10,31 -20,24 -18,76 10,66 -0,59 0,28 1,07 0,83 
Spolu 2,87 1,40 0,86 2,79 0,79 0,21 1,06 0,88 

rovina fle-
xia 

Sak/BK 14,65 63,88 63,55 10,48 0,09 0,46 1,06 0,88 
Th 10,18 55,67 54,83 6,18 0,34 0,37 1,06 0,85 
L 6,62 29,79 29,55 13,56 0,15 0,44 1,15 0,71 
Spolu 13,80 104,17 103,34 18,75 0,25 0,40 1,04 0,94 

rovina ex-
tenzia 

Sak/BK 14,66 -16,02 -17,14 18,75 0,28 0,39 1,64 0,15 
Th 13,88 36,95 29,79 11,91 2,26 0,01 1,36 0,40 
L 12,69 -36,59 -32,72 14,74 -1,18 0,12 1,35 0,38 
Spolu 9,57 -37,50 -36,34 12,25 -0,45 0,33 1,64 0,15 

pohyb 

Sak/BK 20,24 54,62 57,48 19,16 -0,60 0,28 1,17 0,77 
TH 13,38 21,17 17,21 12,07 1,27 0,10 1,23 0,57 
L 11,96 49,95 48,17 11,80 0,62 0,27 1,03 0,95 
Spolu 15,48 102,86 102,69 13,99 0,05 0,48 1,22 0,58 

Legenda: t  -testu, p  so  F  pomer rozptylov, P  
rozptyl, Sak  sakrum, BK     

 

 
 

 
 

   v - 

nom postoji sme dospeli k =19) 
 futba-

 to 
u 56,67 % (n=17). 

v    pri dlhodobom pre- 
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 vy vplyv na 
 
 zraneniam. 

 

DISKUSIA 
 

  
bal a basketbal 

, monitorovali pos-

a 

 futbalistov pre-
 

 

vali s hodnotami u 
 

 basketbalis-
tov v 

-
 anteverzia 

panvy. 

 30 vyso-
 

 

 

z 
pcov vo 

veku 10 13 rokov. 176 z nich sa venovali futbalu. 
 nich flexibilitu chrbtice a 

ntne menej 
  

nekoreluje s 
 

vali 
 

 
 

 
 

 
or-

tovca. Z 
  

 zakrivenie 
chrbtice v Th oblasti u basketbalistov. U futbalistov 
s  poruchy po-

 
futbale a  

sledku dopad aj na rozdiely v 
 

 

 

a  
 

 
 

u plavcov.  listy. 2018; 6 (2): 57-63.  

. 2018; 6 
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1407. 
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MOVEMENT ACTIVITY AND COGNITIVE FUNCTIONS 

 
1, MALAY Miroslav1 2, 1 

 
1   
2   

 
 
ABSTRAKT 

 
 

  
 elektronic-

 
  pa-

cientov s chorobami,  

 

 U 
 

 

   
f  

 
 

 
dok k  

    
 

 

cia. 
 
ABSTRACT 
Background: Movement has a beneficial effect on the cognition 
of healthy persons as well as the persons who are affected by 
pathological decline of cognitive impairment. 
Objective: The main objective was to obtain the knowledge 
about the effect of movement on cognitive functions of healthy 
persons in all age categories as well as persons with neuro-
degenerative disorders.  
Method: We included the results from the studies published in 
electronic databases by the end of 2019 on the effect of move-
ment on cognitive functions in animals and healthy persons as 
well as in patients with the diseases that affect cognitive func-
tions.  
Results: Oxygen is a limiting factor in cognitive functions in 
both healthy and pathological conditions. An increased brain 
oxygenation by aerobic exercise will increase hippocampal 
neurogenesis and improve cognitive functions. In healthy per-
sons, movement has been proven to be a useful tool to improve 

cognitive and mental health regardless of age. As a result of  
aging, the prevalence of age-related neurodegenerative disor-
ders increases, leading to a decline in cognitive functions. In 
cognitive impairment, regular aerobic exercise improves cogni-
tive function and slows down their progressive deterioration. 
Conclusions: Aerobic training is an effective and accessible 
tool to mental and physical health improvement, without the 
side effects of pharmacotherapy. The results of the effect of  
aerobic exercise on cognitive functions correspond to hyper-
baric chamber studies that have shown that increased brain  
oxygenation will improve performance in cognitive roles in 
both healthy individuals and individuals affected by neuro-
degenerative process. 
 
Key words: Movement. Gnostic functions. Dementia. 
 
 

 

 
K -

 po-

 
 v mozgu. 

Nooijen et al., 2019). Na druhej strane exis-
 

 
 

et al., 
40 mi-

 

 mozgovom tkanive (Verburgh et al., 
2014). 
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konceptov, usudzovanie, predstavy a Inte-
ligencia a  

 . 
 

 

zame
 

 
 

 

 
  

s  
 

 
o 

 zvierat i zdra-
, ako aj u pacientov s 

ne funkcie
v  v -
ca roku 2019.  
 

 
V 

k  k j 
hladine BDNF (brain-derived neurotrophic factor) 
v   -
ny sa v kontrolnej skupine nezistili (Pereira et al., 

 
 zviera-

 hipokampe a 

siete. 
s 

 

 

v hipokampe a 
al., 2016), v ge-

  ich hodno-
  

 na deti a 
vek (18
stabilitou a 

U 
fun  

  v chorobe. Podstatne 
 

 
plasticitou detskej CNS. 
 

   

aktivity v - 

 

 
(Phillip et al., 2011). U 120 chlapcov a 
tej triedy v 

 
 20-

nie a 15-
-

-
 

 - attention-de-
ficit/hyperactivity disorder) (Pontifex et al., 2013).  

pohy-

kogni-
vne funkcie a 

meranie a hodnotenie inteligencie boli po
 Stan-

ford-Binet).    testy  boli - 
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al.
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 dosiahnu-
 vo 

faktoroch (Van 
Dusen et al.

 

-Cornejo 
 

- 
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 anxiety a 
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 me  stred-
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losti od 40 do 65 rokov (American Psychiatric Asso-

a 
 

v strednom 

aktivitou a celkovou  

 faktormi a faktor-

bielej i  
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2016). 
 

 m  
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k 
neuroanato  . Vo 

dej 
hmoty v rozsahu 0,5 1 

 Walhovd, 2010). Atro-
  prefron-

 
  (Madden et al., 

2009).  

dza vplyvom pohybovej aktivity k 
  

70
 

  po-
 
  zlep-

  kontrol-
 75 rokov 

dokonca po 4 mesiacoch kombi
neho a  

 v 
program viedol k 

jedn  
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 kontrolnej skupiny, kde 
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anesteti 40 % dospe-

 

 
 

 
U 
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(Hillman et al., 2006). Deti s 

kampu (Chaddock et al., 2010).  
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U 
 

ako aj k 

 ve-
 Par-

kinsonovej choroby (PD). K 

cii ako je napr. Alzheimerova choroba (Stephen et 
 

 

 inter-
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v 
 

a 
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s 
 

al., 2016). V 
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 pacientov s 
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diami (Jia et al., 2019). 
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 dvoch 
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THERASUIT  U PACIENTOV S DETSKOU MOZGOVOU OBRNOU 
EFFECT OF THERASUIT METHOD  IN PATIENTS WITH CEREBRAL PALSY 

 
VLNKA Martin 

 
  

 
ABSTRAKT 

 Incidencia pacientov s detskou mozgovou obrnou 

 
 V  na pa-

 
Metodika:  
nom centre ambulantnej formy v . Probanti boli pred 

 

 testu. 
Vzorka: 

 
 vnom vplyve 

   

 
v intervale 4 6 rokov; p=0,01 u  intervale 6 12 rokov). 

 
 

  
eutic-

 
 

 . GMFM. 
GMFCS. Barthel Index. 
 
ABSTRACT  
Background: The incidence of patients with cerebral palsy has 
been increasing in recent years. This is happening because of 
ever-improving postpartum care that can keep children alive for 
whom it would have been almost impossible. However, this is 
accompanied with consequences that could completely change 
the life of the child or family. Among such a consequence (es-
pecially of premature babies) is DMO. Subsequent early phy-
siotherapy may be key in this type of disability, so we decided 
to address the issue of the TheraSuit  method in patients with 
cerebral palsy. 
Objective: In this article, we investigate the effect of the 
TheraSuit  method on patients with cerebral palsy. The partial 

goals were to find out whether regular exercise will improve 
gross motor functions and self-sufficiency in patients. 
Methods: The clinical study in the form of case reports was car-
ried out in a private outpatient rehabilitation 
In the clinical study, we started the initial examinations before 
the start of the therapy and the final examinations, which con-
sisted of the Barthel Index self-sufficiency examination. Next, 
we tested the file according to GMFCS. We used the GMFM 
test to test gross motor skills. We evaluated the results statisti-
cally using the Wilcoxon paired test. 
Sample: The clinical study consisted of 24 patients, of which 15 
were boys and 9 girls, who were selected according to the es-
tablished criteria: diagnosis  cerebral palsy (DMO), hypertonic 
or hypotonic syndrome, age 3 to 15 years. 
Results: Statistical processing gives us the effective effect of 
TheraSuit  in children with cerebral palsy in all monitored  
areas. The use of TheraSuit  had an impact on improving self-
sufficiency (p <0.001), gross motor function (p=0.03 in chil-
dren aged 4 6 years; p=0.01 in children aged 6 12 years). At 
the same time, we showed that there was an improvement in the 
classification of gross motor functions (p<0.001). 
Conclusion: Although the damaged nervous system in the diag-
nosis of DMO is irreversible, the TheraSuit  method can bring 
favourable results of the overall treatment in combination with 
other physiotherapeutic methods, which in turn will positively 
affect the quality of life of the child and family members with 
this type of disease. 
 
Key words: Cerebral palsy. TheraSuit . GMFM. Barthel In-
dex. 
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-
cielny, 2015).  
 

 

raSuit  
DMO. 

 

 

 
 H01: 

 
DMO. 

 H02: 
 

 
4 6 a 6 12 rokov.  

 H03: 
 

DMO 
GMFM. 

 

 

od 1.1.2019 do 31.12.2019.  
 

Charakterist  
24 pacientov, z toho 

DMO, 
vek 3

 

raSuit

denne, 5-   medzi 

 

TheraSuit   

lek TheraSuit. 

-
5-   

 (BI). BI testom sme hodnotili 

 a m
 

potravy: samostatne 10 bodov, s pomocou 5 bodov, 
: samostatne 

10 bodov, s pomocou 5 bodov, neusk
dov. Obliekanie: samostatne 10 bodov, s pomocou 

: samostatne 

dov. Kontinencia stolice: samostatne 10 bodov, 
s 

u: samostatne 10 bodov, s pomocou 5 
: sa-

mostatne 10 bodov, s pomocou 5 bodov, neusku-
:  samostat-

vine: samostatne nad 50 metrov 15 bodov, s pomo-

: sa-
mostatne 10 bodov, s pomocou 5 bodov, neusku-

40 bodov = vy-
soko  ADL, 41

100  
 

 
ification Sys-

 

hod , a to do 2 rokov, od 2 do 
4 rokov, od 4 do 6 rokov, od 6 do 12 rokov a od roku 
2007 aj 

 
 1 = I.  

dov,  
 2 = II.  

vine,  
 3 = III.  

kami,  
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 4 = IV.  
  

 5 = V.  transport pomocou mechanic-
 

 

 

 
 A   
 B   
 C   
 D   
 E   

 
 

Hodnotenie v GMFM teste bolo  
 

typy,  
  
  
  

 

  

p-hodnoty p<0,05. 
 

 
24 probantov (15 

chlapcov a DMO. V 

boli na pacientoch realizova . 
  1 

terapii pomocou me-
 ne  e se-

 DMO.  

 
 

Interval n  sd xm min. max. p 

Pred terapiou 24 50,0 9,8 53,5 34 60 
<0,001 

Po terapii 24 56,7 5,0 59,0 46 60 
Legenda: n     m    

p   
 

 

 Interval n  sd xm min. max. p 

4 6 rokov 
Pred terapiou 6 3,2 1,0 3,5 2 4 

0,03 
Po terapii 6 2,0 1,1 2,0 1 3 

6 12 rokov 
Pred terapiou 12 2,5 1,0 2,0 1 4 

0,001 
Po terapii 12 1,5 0,8 1,0 1 3 

Legenda: n     m    
p   

 
 

 Interval n  sd xm min. max. p 

GMFM A 
Pred terapiou 24 42,3 7,3 42,5 33 51 

<0,001 
Po terapii 24 49,1 2,6 51,0 45 51 

GMFM B 
Pred terapiou 24 50,0 9,8 53,5 34 60 

<0,001 
Po terapii 24 56,7 5,0 59,0 46 60 

GMFM C 
Pred terapiou 24 31,2 9,5 31,0 16 42 

<0,001 
Po terapii 24 37,9 5,6 41,5 28 42 

GMFM D 
Pred terapiou 24 22,0 13,6 22,0 3 39 

<0,001 
Po terapii 24 29,6 9,5 31,5 6 39 

GMFM E 
Pred terapiou 24 30,0 23,8 13,5 4 61 

<0,001 
Po terapii 24 45,4 23,8 52,0 9 72 

Legenda: n     m    
p   
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pred terapiou po terapii 
1 30 55 
2 100 100 
3 25 50 
4 100 100 
5 100 100 
6 50 70 
7 30 50 
8 100 100 
9 35 55 

10 60 75 
11 40 55 
12 50 70 
13 70 95 
14 40 55 
15 75 90 
16 65 90 
17 65 90 
18 65 90 
19 65 95 
20 45 75 
21 50 75 
22 15 40 
23 55 80 
24 60 80 

Interval Pred terapiou Po terapii 
n 24 24 

 57,9 76,5 
sd 24,4 19,0 
xm 57,5 77,5 

min. 15 40 
max. 100 100 

p <0,001 
Legenda: n     

m   
max.  p  ria 
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MOVEMENT REHABILITATION AFTER SURGICAL TREATMENT  
OF TRAUMATIC UPPER LIMB NEUROPATHY 

 EJ BE TRAUMATICKEJ NEUROPATIE 
 

 
BISMAK Elena 

 
Department of Physical Therapy and Occupational Therapy, National University of Ukraine on Physical 
Education and Sports, Kyiv, Ukraine 
 
ABSTRACT 
Background: Traumatic neuropathy is one of the most common 
diseases of the peripheral nerves of the upper limb. 
Objective: To determine the effectiveness of the developed 
movement rehabilitation programme for traumatic upper limb 
neuropathies. 
Sample: The study involved 93 patients with the consequences 
of traumatic injuries of the peripheral nerves of the upper limb, 
which were operated based on SI "Institute of Neurosurgery 
named after acad. Romodanov", Department of Reconstructive 
Neurosurgery. 
Methods: According to Zachary, Holmes, Millesi Assessment 
Scale for Muscle Reduction and Sensitivity and DASH ques-
tionnaire. 
Results: From the initial examination we found that in most pa-
tients the examined movement disorders on a 6-point scale were 
at the level of M1-M2 in 31.2 and 34.4 %, and M3 in 17.2 % of 
patients. In patients of the main group, motor rehabilitation in-
cluded: Kinesitherapy, according to the method of Efimenko 
(2013), hardware physiotherapy, mechanotherapy according to 
the method of Popadyukha (2018), and hydrorehabilitation. Pa-
tients of the control group used standard rehabilitation measures 

 physical exercises, therapeutic massage according to the 
method of Stepashko (2010), hardware physiotherapy and 
mechanotherapy. During the re-examination of the main group, 
there was noticed an improvement in motor function to the M3 
and M4 levels (23.4 and 27.7 % of patients), which was signif-
icantly higher than in the control group. 
Conclusions: Our programme of movement rehabilitation for 
people with traumatic upper limb neuropathies promoted more 
intensive hand function restoration and increased results of mo-
tor therapy, compared to standard rehabilitation measures that 
were used in the control group. 

 
Key words: Neuropathy. Upper limb. Trauma. Movement Re-
habilitation. 
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INTRODUCTION 

In recent years, there has been an increase in the 
frequency of nerve injuries among other injuries of 
the musculoskeletal system. The number of iatro-
genic nerve injuries has significantly increased, 
which is associated with increased operative activi-
ty in various anatomical areas. Peripheral nerve in-
juries range from 1.5 to 6 % of total injuries. How-
ever, they occupy the first place in terms of disabil-
ity (Asilova et al., 2009; Tatarchuk, 2015). An im-
portant feature of these injuries are predo-minantly 
young people, of which 60 % become disabled (Be-
lova, 2014). 

One of the main symptoms that occur in trau-
matic upper limb neuropathies is impaired motor 

-
dination of the hands, hands and fingers, which of-
ten leads to difficulties in performing daily func-
tions such as eating, dressing and washing. More 
than half people with traumatic neuropathies have 
problems with their motor function from a few 
months to several years after an injury. The im-
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provement of hand function is a key element in re-
habilitation (Bismak, 2019; Scott et al., 2013).  

Movement rehabilitation is carried out in the 
form of individual lessons, apply therapeutic exer-
cises, training on special simulators for upper limbs, 
massages, hardware physiotherapy procedures, and 
others. Effective rehabilitation treatment for trau-
matic upper limb neuropathies requires the cooper-
ation of the patient, the rehabilitation team and peo-
ple caring for the patient. All of the above indicates 
the relevance of the chosen research topic. 
 

OBJECTIVE 
To determine the effectiveness of the developed 

motor rehabilitation programme for traumatic upper 
limb neuropathies. 
 

SAMPLE 
The study involved 93 patients with the conse-

quences of traumatic injuries of the peripheral ner-
ves of the upper limb, who were operated based on 
SI "Institute of Neurosurgery named after acad. Ro-
modanov, National Academy of Medical Sciences 
of Ukraine", Department of Reconstructive Neuro-
surgery during 2015 2018. All patients were ran-
domly divided into two groups: The main group (47 
people) and the control group (46 patients). 

Among the patients with neuropathies of the pe- 

ripheral nerves of upper limb there were 64 men 
(68.8 % of the patients) and 29 women (31.2 %). For 
patients who underwent surgical treatment, the du-
ration of the disease ranged from 3 to 12 months. 
The age of the examined ranged from 18 to 74 years, 

tients by clinical syndromes is presented in the tab. 
1. 

As can be seen from the table 1, the majority of 
observations were the patients with consequences of 
Brachial Plexus Injuries  41 (44.1 %). According 
to the mechanism of trauma, traumatic damage to 
the peripheral nerves and brachial plexus injuries in 
most cases was due to road accidents  47.7 % and 
falling of the motorcycle  21.9 % (Tab. 2). 

 

METHOD 
To assess the functional state of the upper limb, 

a clinical and neurological rehabilitation examina-
tion performed to determine the presence of neuro-
pathy, the level of damage, the degree of neurologi-
cal deficit, muscle hypertrophy and atrophy, joint 
and muscle contracture. 

To assess the state of impaired motor function of 
the nerve and its recovery after surgery, as well as 
to study sensitivity disorders, we used the generally 
accepted scale of English surgeons Zachary,  
Holmes, Austrian surgeon Millesi, modified by the 

 
Table 1 Distribution of patients by clinical syndromes 
(n=93) 

Clinical syndromes Number of patients 
Brachial Plexus Injuries 41 (44.1 %) 
Ulnar Nerve Injuries 23 (24.7 %) 
Radial Nerve Injury 19 (20.4 %) 
Median Nerve Injury 6 (6.5 %) 
Median and Ulnar Nerve In-
jury 

4 (4.3 %) 

 
Table 3 Muscle Strength Assessment Scheme 

Indicator Definition 

 
No muscle contraction (complete paraly-
sis) 

 
Weak and infrequent contractions of the 
muscles without signs of movement in 
the joints 

 
Movements when turning off limb 
weight 

 Movements to overcome limb weight 
 Movements with overcoming resistance 

 
Mormal force, complete clinical recov-
ery 

 
Table 2 Distribution of patients by mechanism of injury 
(n=93) 

Injury mechanism Number of patients 
Road accidents 43 (46.2 %) 
Motorcycle injuries 21 (22.6 %) 
Gunshot wound 8 (8.6 %) 
Cuts and scrapes 9 (9.7 %) 
Stretch injury 5 (5.4 %) 
Mixed 7 (7.5 %) 

 
Table 4 Sensitivity Assessment Scheme 

Indicator Definition 

S0 
Anesthesia in the autonomous zone of 
innervation 

S1 Vague pain 

S2 Hyperpathy 

S3 
Hypesthesia with reduction of hyper-
pathy 

S4 
Goderate hypesthesia without hyperpa-
thy 

S5 Normal pain sensitivity 
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Leningrad Research Institute of Neurosurgery (Gri-
gorovich, 1981). According to the mentioned scale, 
the motor function assessed by the ability to reduce 
muscles from M0 M5 and sensitivity S0 S5 (Tab. 
3, 4).  

To assess activity and participation in daily life, 
we used DASH (Disability of the Arm, Shoulder 
and Hand Outcome Measure) questionnaire (Mora-
di et al., 2016; Yagdzhyan et al., 2005). 

Statistical analysis. The generalization of the 
studied characteristics assessed by mean arithmetic 
value and standard deviation. Confidence of differ-

t-criterion. The assessment of statistical hypothe-
sizes was based on 5 % significance level. For the 
statistical processing of data, we used licensed pro-
gram Microsoft Excel (2010). The statistical analy-
sis of the received results was conducted, consider-
ing the recommendations on Microsoft Excel tables 
used for computer data analysis. 
 

THE RESEARCH DESIGN 
In the patients of the main group, movement re-

habilitation included: Kinesitherapy (passive and 
active exercises, resistance exercises, in isometric 
mode, with objects), massage according to the 
method of Efimenko, (2013), hardware physiothe-
rapy, mechanotherapy according to the method of 
Popadyukha (2018) and hydrorehabilitation. Pa-
tients of the control group used standard rehabilita-
tion measures  physical exercises, therapeutic mas-
sage according to the method of Stepashko (2010), 
hardware physiotherapy and mechanotherapy. All 
means  of  motor  therapy  in both groups were  in- 

tended  according  to  the  rehabilitation period: The  
period of preoperative preparation; early postopera-
tive period; immobilization period; after the immo-
bilization period; period of functional therapy. 
Movement rehabilitation lasted 6 months, and pa-
tients were monitored at the beginning and at the 
end of the rehabilitation course. 
 

RESULTS 
It is known that injuries of the peripheral nerves 

of the upper limb significantly reduce the motor 
function of the limb and sensitivity in the affected 
segment, require additional surgical interventions, 
increase the treatment duration and rehabilitation, 
and increase the number of patients with unsatisfac-
tory treatment results (Tsymbalyuk et al., 2002; 
2016).  

From the initial examination, we found that in 
most patients, movement disorders on the 6-point 
scale were at the level of M1 M2 weak and rare 
muscle contractions with no signs of movement in 
the joints and movements with the exclusion of limb 
weight (31.2 and 34.4 %) and M3  movements with 
overcoming limb weight (17.2 %) (Tab. 5). 

According to Gilveg et al. (2018), with co-au-
thorship, in cases of lesions of the peripheral nerves 
of the upper limb, sensitivity disorders are ex-
pressed in the zones appearance with complete or 
partial loss of sensitivity, but at the same time, the 
nerve irritation phenomena  hyperesthesia, pares-

tion of both groups, the sensitivity indicators were 
at the level of S1-S3 (an undetermined pain, hyper- 
pathy, hypesthesia with a reduction of hyperpathy). 

 
Table 5 Indicators of motor disorders in the examined 
patients before the course of rehabilitation 

Indicators 
Examined pa-
tients (n=93) 
Qty. % 

No muscle contraction (complete 
paralysis) (M0) 

9 9.7 

Weak and infrequent contractions 
of the muscles without signs of 
movement in the joints (M1) 

29 31.2 

Movements when turning off limb 
weight (M2) 

32 34.4 

Movements to overcome limb 
weight (M3) 

16 17.2 

Movements with overcoming re-
sistance (M4) 

7 7.5 

Normal force, complete clinical 
recovery (M5) 

0 0.0 

 
Table 6 Indicators of sensitive disorders in the examined 
patients before the course of rehabilitation 

Indicators 
Examined pa-
tients (n=93) 
Qty. % 

Anesthesia in the autonomous 
zone of innervation (S0) 

8 8.6 

Vague pain (S1) 24 25.8 

Hyperpathy (S2) 31 33.3 

Hypesthesia with reduction of hy-
perpathy (S3) 

18 19.4 

Moderate hypesthesia without hy-
perpathy (S4) 

8 8.6 

Normal pain sensitivity (S5) 4 4.3 
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In the study, we used the main section of the 
DASH Questionnaire (Inability / Symptom Scale), 
which consists of 30 points-questions related to the 
state of brush function over the past week. 

Moreover, 21 of them show a degree of difficulty 
of performing various physical actions due to func-
tion limitation of the shoulder or hand; 6 points re-
late to the severity of some symptoms and 3 to so-
cio-role functions. In addition, patients answered 
the additional section of the questionnaire  section 
of work. We did not apply an additional section for 
professional athletes and musicians, since patients 
with the indicated professions did not participate in 
the study. 

Indicators of the DASH questionnaire showed 
that the mean scores on the main section of the 
DASH questionnaire (Inability / Symptom Scale) 
were at the level of 83.4  11.3 points, and accord-
ing to the additional scale  . 
7). 

In a detailed analysis of the results of the DASH 
questionnaire, we found that 73.5 % of patients had 
difficulty opening a tightly closed or new jar with  
a lid, 69.7 % of people had difficulty to turn a key 
and cook, 86.4 % had difficulty to perform hygienic 
procedures and home care work. In addition, 84.7 % 
of patients complained of severe pain in the arm, 
94.7 % of patients complained of weakness and 
stiffness in the affected limb. On an additional scale 
(work section), 57.8 % of patients noted that prob-
lems with an injured hand somewhat influenced on 
the performance of professional activity, 34.8 % of 
patients said that it was very difficult for them. 

All of the above disorders indicate that after sur-
gical treatment, the patients with traumatic upper 
limb neuropathies had problems with the motor 
function of the affected limb and required a course 
of rehabilitation. 

We conducted a follow-up examination after 6 
months, during which the developed movement re-
habilitation program used in the main group and the 

motor therapy programme in the in the control 
group, usually used in a hospital. 

First of all, there was a regression of neurologi-
cal deficit in the examined patients. In patients of 
the main group, motor function improved under the 
influence of the physical therapy they used. As can 
be seen from table 8, in the main group, the greater 
number of patients, the indicators of motor function 
were at the level of M3 and M4  23.4 and 27.7 % 
of individuals, in the control group these indicators 
were much lower  15.2 % of persons, movements 
with overcoming limb weight (M3) were noted, and 
19.6 % of patients with resistance (M4) were noted. 
It should be noted that in both groups after the 
course of movement rehabilitation there was a nor-
malization of muscle strength in the affected limb, 
but in the main group of such patients there were 
more  7 (14.9 %) persons, in the control group  3 
(6.5 %) patients. 

After the rehabilitation course, we noted an im-
provement in sensitivity in the affected limb in the 
main and comparison groups, however, in the main 
group, more patients had indicators at the levels of 
S3 (21.3 % of cases) and S4 (25.5 % of people). In 
the control group, we found sensitivity at a slightly 
lower level of S1 in 23.9 % of individuals, S2 in 
21.7 patients, and S3 in 17.4 % of sick patients (Tab. 
9). 

Movement rehabilitation positively affected the 
ability of patients in both groups to do homework,  
 
Table 7 Indicators of examined patients according to the 
DASH questionnaire before the rehabilitation course 

Indicators (points) 
Examined pa-
tients (n=93) 

 
According to the main section of 
the DASH questionnaire 

83.4 11.3 

According to the additional scale 
of the DASH questionnaire 

71.5 8.7 

 
Table 8 Dynamics of motor functions indicators in patients of both groups after the course of rehabilitation 

Indicators 
MG (n=47) CG (n=46) 

Qty. % Qty. % 
No muscle contraction (complete paralysis) (M0) 3 6.4 5 10.9 
Weak and infrequent contractions of the muscles without 
signs of movement in the joints (M1) 

6 12.7 8 17.4 

Movements when turning off limb weight (M2) 7 14.9 14 30.4 
Movements to overcome limb weight (M3) 11 23.4 7 15.2 
movements with overcoming resistance (M4) 13 27.7 9 19.6 
Normal force, complete clinical recovery (M5) 7 14.9 3 6.5 
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Table 9 Sensitivity indicators in patients of both groups after the course of rehabilitation 

Indicators 
MG (n=47) CG (n=46) 

Qty. % Qty. % 
Anesthesia in the autonomous zone of innervation (S0) 2 4.3 4 8.7 
Vague pain (S1) 9 19.1 11 23.9 
Hyperpathy (S2) 8 17.0 10 21.7 
Hypesthesia with reduction of hyperpathy (S3) 10 21.3 8 17.4 
Moderate hypesthesia without hyperpathy (S4) 12 25.5 9 19.6 
Normal pain sensitivity (S5) 6 12.8 4 8.7 

 
Table 10 Indicators of the DASH questionnaire in the examined patients after the course of rehabilitation  

Indicators (points) 
MG (n=47) CG (n=46) 

t p 
  

According to the main section of the DASH questionnaire   3.85 p<0.05 
According to the additional scale of the DASH questionnaire 6.9  3.24 p<0.05 

 

carry food bags, bathe and dress, and others, as 
evidenced by the DASH questionnaire after the re-
habilitation course. The average scores on the main 
section of the DASH questionnaire significantly de-

points (p <0.05). 
On the additional scale of the DASH questio-

nnaire, we also noted a significant improvement in 
professional performance (Tab. 10). 

After we analyzed the patients' answers to the 
DASH questionnaire, we noticed that in the main 
group, fewer patients had difficulty opening a tight-
ly closed or new jar with a lid  49.2 %, in the con-
trol group - this indicator was higher in the number 
of patients (58.9 %), to turn a key and cook food  
47.3 % in the main group, in the control group  
56.3 % of patients. After a course of motor rehabi-
litation, the patients in both groups noted that prob-
lems with an injured hand had less influence on the 
performance of professional activities (additional 
scale of the DASH questionnaire (work section), but 
the patients could not fully involve the injured hand. 
This is all due to the long term recovery of the in-
jured nerve and recovery functional state of the up-
per limb. 
 

DISCUSSIONS 
Our studies have confirmed the relevance of mo-

vement rehabilitation problem in traumatic upper 
limb neuropathies. In the works of Yamaletdinova, 
Shtokolok, Makeev (2013), it is emphasized that 
modern society with its high development rates puts 
great demands on human health. The partial or total 
loss by a person of any vital functions, or ability to 

perform certain activities necessary for a full life ac-
tivity, leads to a loss of professional suitability, and 
quite often  to the loss of interest in life. Therefore, 
the restoration of lost body functions to the patient's 
household self-care and ability to perform profes-
sional activities is an urgent task. This is especially 
true for the patients with the consequences of trau-
matic upper limb neuropathies, in which there are 
significant movement disorders  peripheral paresis 
and paralysis. 

According to various authors, traumatic neuro-
pathy is one of the most common diseases of the pe-
ripheral nerves of the upper limb. Such injuries in 
almost 65 % of cases lead to long-term disability 
with a high incidence of disability (Tatarchuk et al., 
2015; Tsymbalyuk et al., 2016; Milicin, 2018). 

Researchers Snytnikov et al. (2016), note that 
restoration of hand function in traumatic neuro-
pathies is not possible without the use of physical 
exercises, massages, and special simulators for the 
hand. 

In other studies, it is recommended to include 
self-massage in combination with reflexology, pas-
sive and active exercises aimed at improving move-
ment coordination, personal training (Biryu-kov, 
2004; Scott et al., 2013).  

Further study of this problem and generalization 
of the scientific experience described in the litera-
ture will facilitate the development of new algo-
rithms for movement rehabilitation for patients with 
traumatic upper limb neuropathies and the use of 
modern restorative technologies. 

 

CONCLUSIONS 
Despite the active search for ways to resolve the  
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problems of restoration the motor function of the 
hand after surgical treatment of traumatic injuries of 
the peripheral upper limb nerves, movement reha-
bilitation programs that ensure consistent pa-
recovery in accordance with the rehabilitation pe-
riod have not yet been developed. 

In connection with the above, we developed and 
implemented a rehabilitation program, which in-
cluded: kinesitherapy (passive and active exercises, 
resistance exercises, in isometric mode, with ob-
jects), massage according to the Efimenko, (2013), 
hardware physiotherapy, mechanotherapy by the 
method of Popadyukha (2018), and hydro-rehabili-
tation. Developing movement rehabilitation pro-
gramme for the patients in the main group, we took 
into account the rehabilitation period, the degree of 
peripheral nerve damage, features of surgical inter-
vention, severity of motor disorders. At the same 
time, correction of movement rehabilitation was 
carried out according to the functional state of the 
patient, taking into account the concomitant di-
seases, the level of mastery of knowledge, and the 
degree of t  

upper limb neuropathies showed the presence of 
motor disorders in the form of flaccid paresis and 
paralysis; in most patients, motor disorders on a 6-
point scale were at the M1 M2 level  weak and 
rare muscle contractions without signs of movement 
in the joints and when turning off limb weight (31.2 
and 34.4 %) and M3  movements with overcoming 
limb weights (17.2 %). The indicators of the DASH 
questionnaire indicated that the mean scores on the 
main section of the DASH questionnaire (Inability / 

points, with an additional scale at the level of 71.5 
 

After 6 month re-examination of patients in the 
main group motor function improved under the in-
fluence of the physical therapy tools they used. In 
more patients the indicators of motor function were 
at the level of M3 and M4  23.4 and 27.7 % of per-
sons, in the control group these indicators were sig-
nificantly lower  in 15.2 % of the persons there 
were movements with overcoming of limb weight 
(M3) and 19.6% of patients had movements with 
overcoming resistance (M4). It should be noted that 
in both groups, after the course of movement reha-
bilitation, normalization of muscle strength in the 
affected limb was noted, but in the main group of 

such patients there were more  7 (14.9 %) people, 
in the control group  3 (6.5 %) patients. 

The patients after a rehabilitation course im-
proved their results on the DASH questionnaire. 
The average scores for the main section of the 
DASH questionnaire significantly decreased in pa-

 
(p <0.05). 

Based on the abovementioned, it can be con-
cluded that active movement rehabilitation in the 
complex treatment of persons with traumatic upper 
limb neuropathies contributed to a more intensive 
restoration of hand functions. 
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ISOLATED BREATHING THROUGH THE LEFT AND RIGHT NOSTRIL  YOGA BREATHING 
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ABSTRACT  
Background: The simplest breathing yoga technique is pra-
nayama nadi shodhana level 1 from the System Yoga in Daily 
Life . It is a training of slow breathing through the nose, focus-
ing on the left nostril and the right nostril separately. Pranayama 
is often not practiced in yoga due to the lack of clarification, 
and its use in rehabilitation can be beneficial.  
Aims: The aim of the work was to determine the effect of iso-
lated breathing through the left and right nostrils.  
Method: In this contribution we present findings from research 
studies published in electronic databases, journals, available lit-
erature as well as our own experience regarding the effect of 
respiratory effects isolated through the left and right nostrils. 
Results and conclusions: Isolated breathing through the left or 
right nostril is one of the pranayama techniques in yoga. It starts 
exercising with left nostril 20 times, after that 20 times with 
right nostril, which represents one round. This round can be 
gradually increased to 3 rounds. Breathing through the left nos-
tril improves vagal tone, increases HRV and promotes cardio-
vascular health. Although not all authors agree with the effects 

of the left nostril, we can say that it has a relaxing effect. Con-
versely, breathing through the right nostril increases sympa-
thetic tone and can jeopardize cardiovascular health. It also in-
creases systolic blood pressure, heart rate, vasoconstriction and 
oxygen consumption. Furthermore, when breathing through the 
left, right, or alternately through the nostrils there was an im-
provement in the score of specific tasks in the right hemisphere. 
 
Key words: Left nostril. Right nostril. Nadi shodhana prana-
yama. Yoga in Daily Life . 
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IMPORTANCE OF PHYSIOTHERAPEUT ASSISTANCE IN HOME REHABILITATION  
OF PATIENTS WITH ANKYLOSING SPONDYLITIS 

 
 

 
  

 
ABSTRAKT 

 
Ciele:  

 BASFI testu pacientov s anky-
 

  pa-
cientov,  

 
 o  pacientov v 

v II.  
,  

 
rapeuta a 

 sa venovali 
 

peuta. 
 V  

obdobia  BASFI (The Bath Anky-
losing Spondylitis Functional Index), doplnili mera-

 
 druhej skupine, 

k  

a 

v zmysle hydrokineziotera  
 

parametrov u 
 druhej sledova-

nej skupiny, kde sa , ale aj psy-
ov m me-

 BASFI in-
dexe u druhej skupiny.  

k 
cienta i 
z 

i psychic ,  vy-
odbornej verejnosti.  

 
A

. 
 
ABSTRACT 
Background: Ankylosing spondylitis is an autoimmune inflam-
matory rheumatic disease that affects the patient chronically 
throughout life.  
Objectives: The primary goal of the study was to analyze and 
evaluate the results of the range of mobility and BASFI test of 

patients with ankylosing spondylitis who do not cooperate at 
home and do not seek professional help from a physiotherapist, 
and patients who cooperate with a physiotherapist in physical 
activities at home. 
Sample: The group consisted of forty patients of productive age 
in II. to stage V. of the disease, which were divided into two 
groups of twenty. The first group consisted of patients who do 
not receive the help of a physiotherapist or any professional 
help other than a regular visit to a rheumatologist during home 
treatment. The second group included patients who received 
physical therapy at home with the assistance of a physiothera-
pist. 
Methods: In the preliminary study, after the end of the six-
month period, we monitored changes in the BASFI index values 
(The Bath Ankylosing Spondylitis Functional Index), which we 
supplemented with DTCH (Dynamic Spine Test) measure-
ments and pain assessment using VAS (Visual Analog Scale). 
In the second group, which used the assistance of a physiother-
apist at home, we used assisted movement therapy, manual 
techniques and techniques to release soft structures. According 
to their own possibilities, patients used the possibility of staying 
in the water in the sense of hydrokinesiotherapy or swimming. 
Results: After the end of the rehabilitation program, minimal 
differences of the monitored measurements were demonstrated 
in both groups. However, better results occurred globally in the 
second study group, where an improvement in the physical and 
mental condition of the patient was demonstrated. Despite min-
imal differences in measurement, a significant difference in the 
BASFI index in the second group was an indicator of improve-
ment. 
Conclusion: With a more active approach on the part of the pa-
tient, the progression is slowed down and the patient and his 
self-sufficiency are better in a mental state. By comparing as-
pects of treatment from both environments, we concluded that 
the most significant improvement in the physical and mental 
condition of the patient is appropriate to use assistance or con-
sultation of the professional public. 
 
Key words: Ankylosing spondylitis. Comparation. Therapy. 
Motion therapy. Physiotherapy. Ankylosis. 
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bu v 
 bola 

v  
 

 
Index BASFI predstavuje mieru schopnosti se-

 

notu pacient uvedie, 
 

 
avu 

 
  

V teste  na-
 zdvihnutie predmetu zo zeme 

15 schodov bez 
opory alebo pomoci, 8. obzretie sa za seba, 9. fy-

 
tiach  chrbtice.  - 

lo hodnotenie bolesti pomocou VAS, kedy 0 
 

min. Boli v 

 

dobia   vyplne-
nie  
 

 DISKUSIA 
 

 
sl

 
 

 skupine A dosahova-
la hodnotu 5 a BASFI priemerne 5,8. V skupine B 
VAS malo hodnotu 7 a 

 
a  

 a v 
2 pre skupinu B.  

 
v skupine A 

tov v  viac pacientov z tejto 
 skupine B. 

 to viac pacienti v skupine B boli viac mo-
 rehabili-

 trochu vzdialila od 
 

 
 1   asistencie fyzioterapeuta  

Skupina A 
 

v  v  
VAS 5 5 

 6 5 
Zodvihnutie pera z podlahy predklonom chrbtice bez pomoci 8 7 

 4 5 
 6 4 

 podlahy z chrbta bez pomoci druhej osoby 8 8 
 3 4 

-15 schodov bez pomoci alebo opory 5 6 
 7 7 

 4 4 
 7 6 

BASFI INDEX 5,8 5,6 
Forestier 14 cm 13 cm 
Stibor 1 cm 2 cm 
Schober 1,5 cm 1,5 cm 
Ottov index 1 cm 1,5 cm 
Thomayer 43 cm 42 cm 
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Tab 2   asistenciou fyzioterapeuta  

Skupina B 
 

v  v  
VAS 8  6 

 8 7 
Zodvihnutie pera z podlahy predklonom chrbtice bez pomoci 9 8 

 8 7 
 7 6 

 podlahy z chrbta bez pomoci druhej osoby 9 9 
 7 6 

-15 schodov bez pomoci alebo opory 8 7 
 9 9 

 8 7 
 8 7 

BASFI INDEX 8,1 7,7 
Forestier 14 cm 13 cm 
Stibor 1,5 cm 2,5 cm 
Schober 1 cm 1,5 cm 
Ottov index 1 cm 2 cm 
Thomayer 41 cm 37 cm 
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OVPLYVNENIE BOLESTI POMOCOU ULTRAZVUKU PRI  
 

ANALGESIC EFFECT BY ULTRASOUND IN KNEE JOINT LIGAMENT APPARATUS 
 

1, MALAY Miroslav1 1,2 
 

1   
2 , Univerzita sv. Cyrila a Metoda v Trnave,  

 
ABSTRAKT 

 

ruchy 
 

Ciele: 

 
 

do 
d

v rovnakom intervale. 
Metodika: diagnos-

 
  

  
 5 min prostred-

 frekvenciou  
0,8 MHz 3-

 pacientov a 
  

nami neboli v 
 

 
 . 

 
ABSTRACT 
Backgrounds: Knee injuries are increasing and the etiology of 
injuries can vary. In clinical practice we often encounter long-
term overload of the knee joint, which can also result in injury 
of ligament apparatus. The main manifestation of the disorder 
are edema, joint instability and pain. 
Goals: The aim of the study is to examine the effect of ultra-
sound in pain reduction and consequently in the improvement 
of muscle strength. 
Sample: 29 patients (15 men, 14 women), mainly after sprained 
knee or after a partial knee ligaments rupture. All patients had 
the same type of therapy in the form of therapeutic physical ed-
ucation three times a week. Half of them received ultrasound as 
pain management three times a week. 
Methods: The following diagnostic methods were used in the 
examinations: anamnesis, aspection, palpation, anthropometry, 
mobility examination and special tests focused on particulari-
ties in the structure of knee joint.  

Results: The results were evaluated by comparing the pretests 
and posttests, including the evaluation of the pain scale using a 
visual analogue scale and the SFTR method of measuring and 
recording joint motion.  
Conclusion: Ultrasound therapy (which lasted 3-5 minutes and 
used an ultrasound therapy device with a frequency of 0.8 MHz 
3 times a week) statistically significantly increases the average 
values of muscle strength in patients and significantly reduces 
pain in the knee joint. The differences between men and women 
were not statistically significant within these parameters. 
 
Key words: Pain. Ultrasound. Knee joint.  
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METODIKA 
Na hodnotenie bolesti bola  

 na 
konci terapie.  

 

 

nanie parametrov pred  a po terapii 29 pacientov. 
 

tov pred terapiou bola  = 3,8, po terapii nastalo 
 = 4,1. Parametre sme 

 
pia pomocou UZ 

 pacientov.  
Vplyv terapie na hodnotu bolesti sme testovali 
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 N  sd xm min. max. p 
pred terapiou 29 2,7 0,7 3 2 4 

<0,001 
po terapii 29 1,8 0,8 2 0 3 

Legenda: n     sd  xm  min.  mi-
max.  p - p-  

 
2  

 n  sd xm min. max. p 
pred terapiou 29 3,8 0,8 4 2 5 

<0,001 
po terapii 29 4,1 0,6 4 3 5 

Legenda: n     sd  xm  min.  
nota, max.  p  p-  
 

 Porovnanie svalovej sily u  

Meranie  n  sd xm min. max. p 

pred terapiou 
 15 3,7 0,8 4 2 5 

0,45 
 14 3,8 0,7 4 3 5 

po terapii 
 15 4,1 0,6 4 3 5 

0,58 
 14 4,2 0,6 4 3 5 

Legenda: n     sd  xm  min.  
nota, max.  p  p-hodnota testovacieho -Whitneyovho testu 
 

 Porovnanie bolesti u   

Meranie  n  sd xm min. max. p 

pred terapiou 
 15 2,8 0,7 3 2 4 

0,54 
 14 2,6 0,7 2 2 4 

po terapii 
 15 1,7 0,7 2 0 3 

0,36 
 14 1,6 0,8 2 0 3 

Legenda: n      sd  xm  min.  
nota, max.  p  p- -Whitneyovho testu 
 

bola  = 2,7 a  
klade  
UZ  kolen-

 
 pacien-

tov v nifi-
  =  

 p = 0,13. V 
pade redukcie bolesti bol pokles po terapii signifi-

  < 0,001 (Tab.2)

v  
-Whitneyov test. Z 

 
   parametra 

 

 
p =  - 

kov a u  
bola 60 rokov a u 65 rokov.  
 

DISKUSIA 

li-
gamentum cruciatum anterius a ligamentum crucia-
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ej terapie pri terapii bolesti kolena. Ahn 
et al. (2020) 
ciu na zmiernenie bolesti ou 
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jedincov 
kolena. 
lesti pomocou numerickej stupnice citlivosti na bo-

nici (Ahn et al., 2020).  
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et al., 2007).  

Kwanchanog et al. (2019) 
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ABSTRACT 
Introduction: Physical dynamic overload is over time being 
replaced by static overload with an emphasis on small muscle 
groups of hands and forearms. This phenomenon is caused by 
change in the character of work as a result of constant automa-
tization, modernization, and robotization. 
Methods: The research for our study was conducted between 
1988 and 2018 in the Slovak Republic. This retrospective study 
was based on the data from the National Health Information 
Centre, focusing on total occupational diseases, and upper limb 
disorders by gender. 
Results: Diseases due to the long-term excessive unilateral load 
of upper extremities have been at the first place of all admitted 
occupational diseases in the Slovak Republic since 1998. The 
total number of notified occupational diseases in respective 
years shows a declining trend. Between 1988 and 2018 a total 
of 19,231 new cases were recorded, of which 4,828 (25.1 %) 
were the diseases due to the long-term excessive unilateral load 
of upper extremities. Since 2008, females have been affected by 
the diseases due to the long-term excessive unilateral load of 
upper extremities more often than males. 
Conclusions: Quantity of occupational diseases is associated 
with the quality of healthcare, working environment, and also 
with the change in the character of work and the supply of labor 
in the market. 
 
Key words: Upper limb disorder. Gender. Occupational dis-
eases. Carpal tunnel syndrome. 
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INTRODUCTION 

Automatization, modernization, and robotiza-
tion has caused a decline in physically demanding 
work. While the number of works in which small 
muscle groups of hands and forearms are loaded is 
increasing. In 2018, the number of average annual 
hours actually worked per worker in the Slovak Re-
public was 1,698 [1]. The retirement age is prolon-
ged every year. Therefore, the person spends a lot 
more time in the working environment, being expo-
sed to risk factors [2]. Health condition of the wor-
kers is the result of independent influence of the 
working, non-occupational, and personal predis-
positions. This requires a multidisciplinary appro-
ach and a comprehensive assessment of the factors 
of work and the working environment [3, 4]. 

In 1975, the disease due to the long-term ex-
cessive unilateral load of upper extremities was 
included in the list of occupational diseases (OD) as 
item no. 29 (disorders of bones, joints, tendons and 
nerves due to the long-term excessive unilateral 
load of upper extremities). The list of OD contains 
of 47 items [5]. 

Apart from the Slovak Republic and the Czech 
Republic, we will not encounter the definition  
diseases due to the long-term excessive unilateral 

load of upper extremities . In the literature is this 
term being used and known as: work-related upper 
limb disorders, repetitive strain injury, overuse syn-
drome, cumulative trauma disorder, and others. 
Work-related upper limb disorder is a general and 
non-specific term referring to a range of mus-
culoskeletal conditions affecting the upper limb, 
caused or made worse by work. The most common 
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upper limb disorders are carpal tunnel syndrome 
(CTS), shoulder tendinitis, lateral epicondylitis and 
wrist tendinitis. The work-related upper limb disor-
der is a frequent cause of prolonged sick leave, di-
sability and related financial costs. For example, in 
the United States the costs associated with limb di-
seases are estimated at 0.5 2 % of the gross domes-
tic product (GDP) [6]. According to German authors 
the most frequent occurrence of professional CTS is 
among workers such as the following professions: 
gardeners, assembly workers, upholsterers [7]. Bu-

rence of the long-term excessive unilateral load of 
upper extremities mainly in the sawmill related pro-
fessions, assembly workers, in the work related to 
cutting, sewing, and in a variety of other stereoty-
pically performed manual activities [3]. Physical 
dynamic overload is over time being replaced by 
static overload. This phenomenon is caused by 
changes in the character of work and the supply of 
labor in the market.  

The aim of our study was to compare trends of 
total cases of OD and upper limb disorders by gen-
der during the period 1988-2018 in the Slovak Re-
public. 
 

METHODS 
In this retrospective study the development of 

specific OD in the Slovak Republic was analyzed 
from 1988 to 2018. We focused on total cases of OD 
(47 items), and upper limb disorders, especially di-
seases due to the long-term excessive unilateral load 
of upper extremities (item no. 29) according to gen-
der. We compared them with the noise-related dise-
ases (item no. 38). Data for the thirty-year observa-
tion period were processed in the Microsoft Office 
Excel 2016 and were evaluated graphically. Analy-
zed results are displayed in graphs in percentages 
together with appropriate 95 % confidence inter-
vals. We considered statistically significant diffe-
rences in which the respective confidence intervals 
did not overlap. Data were retrieved from the Natio-
nal Health Information Centre of the Slovak Repub-
lic.  
 

RESULTS 
In 1988, there were 1,129 (698 males, 431 fema-

les) OD reported. The noise-related diseases were 
reported in 175 cases. On the other hand, only 43 
diseases due to the long-term excessive unilateral 
load of upper extremities were reported. Until 1991, 

noise-related diseases were more reported than the 
diseases due to the long-term excessive unilateral 
load of upper extremities. However, the incidence 
of OD changed in 1992. There were 1,056 OD re-
ported (634 males, 422 females). The highest 
amount of all admitted OD were diseases due to the 
long-term excessive unilateral load of upper extre-
mities (80 males, 57 females). 5,423 OD were re-
ported in the period from 1992 to 1998. More than 
half (60.5 %) of all these cases were males. 

During the years 1994 1998, most OD were re-
ported in 1998 (740 cases of which 459 were males, 
281 females). The most frequent OD were diseases 
due to the long-term excessive unilateral load of up-
per extremities (191 cases). Since that year, we have 
noticed trend in the total number of OD. Diseases 
due to the long-term excessive unilateral load of up-
per extremities also represented the first place of all 
admitted OD in 1999 (174 cases). There were 1,577 
OD due to the long-term excessive unilateral load of 
upper extremities reported in years 1998 2006 (of 
which 546 were females) [8 10].  

In the period from 2005 to 2014, 4,220 OD were 
notified and 36.8 % of them affected females 
(1,552), mostly diseases due to the long-term exces-
sive unilateral load of upper extremities and occu-
pational infectious diseases occurred. The number 
of OD decreased between 2005 and 2014 by 9.7 % 
[10 14].  

In the period of 2007 2018 had been reported 
4,609 OD (2,163 diseases due to the long-term ex-
cessive unilateral load of upper extremities and only 
374 noise-related diseases) [11 17]. 

In 2012, there were 344 OD, the incidence was 
13.7 OD per 100,000 working females and 15.6 OD 
per 100,000 working males. The first place of all ad-
mitted OD was represented by diseases due to the 
long-term excessive unilateral load of upper extre-
mities, especially CTS. 

In 2014, the incidence of OD was 1.8 per 
100,000 all working persons. Diseases due to the 
long-term excessive unilateral load of upper extrem-
ities caused (2,701 notifications altogether) were 
most frequently notified, with 64 % incidence. In 
2015, there was reported 156 OD due to the long-
term excessive unilateral load of upper extremities, 
i.e. 46 % of all reported OD [14].  

In 2016 the annual incidence rose to 173 diseases 
due to the long-term excessive unilateral load of ex-
tremities (more than 50 % of all reported OD). Dis-
eases due to the long-term excessive unilateral load 
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of extremities occurred more frequently in females 
than in males (99 females compared with 74 males) 
[15].  

In 2017, 354 OD were reported (147 females, 
207 males). The most frequent OD were the disea-
ses due to the long-term excessive unilateral load of 
upper extremities (50.3 %, 178 cases), diseases of 
upper limb caused by vibration (16.7 %, 59 cases), 
and infectious and parasitic diseases (8.5 %, 30 
cases). On the fourth place there were diseases 
caused by noise (7.3 %). According to the classifi-
cation of jobs 42 OD were reported in the assembly 
workers, of which the disease due to the long-term 
excessive unilateral load of upper extremities was 
reported up to 28 times [16].  

In 2018 were reported 308 OD (121 females, 187 
males). The most frequent OD were the diseases due 
to the long-term excessive unilateral load of upper 
extremities (47.7 %, 147 cases), diseases of upper 
limb caused by vibration (17.8 %, 55 cases) and di-
seases caused by noise (9.1 %, 28 cases). According 
to the classification of jobs 90 OD were reported in 
the assembly workers in 2018 [17] (Tab.1). 

The differences in the number of diseases due to 
the long-term excessive unilateral load of upper ex-
tremities among males and females in the period 
1992-2018 are shown in Fig. 1. Until 1992, data of 
the number of diseases among males and females 
are unknown. The higher number of newly diag-
nosed diseases due to the long-term excessive uni-
lateral load of upper extremities among females 
compared to males was recorded for the first time in 
2008 (82 males, 113 females). The trend has not 
changed since this year (except 2014). Statistical 
analysis revealed significant differences between 
males and females in 2008, 2009, 2010, 2012, 2013, 
2016, 2018 (females more often than males). 

Table 1 Number of occupational diseases in the Slovak 
Republic from 1988 to 2018 [8 17] 

Year 
Total OD 

(N) 
Item n. 29  

(N) 
Item n. 38 

(N) 
1988 1129 43 175 
1989 1041 44 170 
1990 1142 84 191 
1991 1287 142 207 
1992 1056 137 145 
1993 939 121 107 
1994 722 151 49 
1995 601 95 74 
1996 726 107 67 
1997 639 164 80 
1998 740 191 56 
1999 673 174 64 
2000 660 158 47 
2001 577 145 47 
2002 609 188 26 
2003 551 154 39 
2004 613 215 31 
2005 413 122 26 
2006 504 230 26 
2007 575 261 27 
2008 429 195 17 
2009 483 209 36 
2010 425 193 36 
2011 373 162 45 
2012 344 168 37 
2013 301 141 33 
2014 373 180 40 
2015 328 156 30 
2016 316 173 19 
2017 354 178 26 
2018 308 147 28 

Notes: OD, occupational diseases (47 items); Item no. 29 Di-
seases due to the long-term excessive unilateral load of upper 
extremities; Item no. 38 Noise-related diseases  
 

 

 
 

Figure 1 Diseases due to the long-term excessive unilat-
eral load of upper extremities in the period years from 
1992 to 2018 [8 17] 
 

 

 
Figure 2 Trends of total number of occupational diseases 
in the Slovak Republic in the period of years from 1988 
to 2018 [8 17] 
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Within the observed period, the most reported 
OD  were  in 1991  (1,287 diseases).  On  the  other 
hand, least OD were reported in 2013 (301 OD) and  
in 2018 (308 OD). In the total number of OD males 
predominate every year. Statistical analysis re-
vealed significant differences between males and fe-
males every observed year [8 17] (Fig.2). 
 

DISCUSSION 
Not only in the Slovak Republic, but also in all 

the surrounding countries are the most common OD 
diseases due to the long-term excessive unilateral 
load of upper extremities. The most common diag-
nosis was CTS. In these countries (the Czech Re-
public, Slovenia, Hungary, Austria, Spain), the au-
tomobile industry has the largest presence, and thus 
contributes most to the morbidity of the working 
population [17 20]. 

The most important risk factor in the onset of the 
work-related upper limb disorders is repetitive, mo-
notonous work with load of the same muscle groups 
of the upper extremities, especially associated with 
numerous movements of small muscle groups of the 
hands. Automotive industry offers a lot of job op-
portunities. On the other hand, it is characterized by 
a type of work activity that signifies a considerable 
risk to employees. Work is associated with stretched 
fingers associated with flexion and extension of the 
wrist and movements performed at high frequency. 
This type of work is characteristic especially for au-
tomobile industry-assembly workers (females). The 
result of these impacts is that after 2008 females 
have been affected by the disease due to the long-
term excessive unilateral load of upper extremities 
more often than males (except 2014). Nevertheless, 
by the total number of OD, males are still more of-
ten to be affected than females [8 17]. 

The current trend-the boom of automotive indus-
try may affect the increasing number of diseases due 
to the long-term excessive unilateral load of upper 
extremities. Diseases due to the long-term excessive 
unilateral load of upper extremities have been at the 
first of all admitted OD in the Slovak Republic since 
1998. It can be attributed to the change of industry 
after 1991, when Volkswagen came to Slovakia, 
which actually started the fast development of the 
automotive industry. At present this sector has an 
irreplaceable place in our economy [21, 22]. In the 
Slovak Republic the automotive industry employs 
(directly and indirectly) more than 270,000 people 
in total, with more than 350 companies operating in 

it. Since 2007 the Slovak Republic has been the 
world's largest producer of cars per capita with a to-
tal of 1,100,000 cars manufactured in 2019 alone in 
a country with 5 million people. Automotive is the 
largest industry with a share of 13 % on the Slovak 
GDP in 2019, which was 50 % of industrial produc-
tion [22]. 

The significant is the fact that 1,054 OD cases 
were reported in the automotive industry in the 
Czech Republic during the period 2001 2014. The 
most frequent diagnosis was CTS. While the 2001 
percentage share of the OD cases in the automotive 
industry was only 1.7 %, it rose to 11.4 % by 2014. 
In the Slovak Republic, the trend of OD reported in 
automotive industry was the same [8 14, 20]. 

The increasing number of diseases due to the 
long-term excessive unilateral load of upper extrem-
ities does not reflect the increased number of wor-
kers at risk. A clear example is the fact, that the most 
OD (especially disease due to the long-term exces-
sive unilateral load of upper extremities) are re-
ported in the second category of work, which is non-
hazardous [14 17]. 

According to the Occupational Safety and 
Health Administration the local muscular burden is 
the most frequently occurring and most costly occu-
pational health problem affecting hundreds of thou-
sands of people in the European Union. The United 
States government has to invest annually to com-
pensate employees for diseases caused by local 
overloading of limbs over $100 billion [23]. 

According to the Unites States Bureau of Labor 
Statistics 45 % of all reported OD were due to ex-
posure to the re-loading of the upper limbs (wrists, 
elbow, or shoulders) [24, 25]. 

Economic losses related to health damage in the 
European Union are estimated at 3 5 % of GDP, 
with only the loss of professional health damage, 
but 10-15 % GDP, including the reduction of work-
ing age for trained productive persons [24]. 

According to EODS - data EUROSTAT (data 
from 17 European countries) the most common OD 
of all (27.9 %) was CTS already in 2007, while it 
dominated in women (up to 67.6 %) [19]. Diseases 
due to the long-term excessive unilateral load of up-
per extremities have represented the first place of all 
admitted OD in the Slovak Republic since 1998. For 
the first time in 2008 were diseases due to long-term 
excessive unilateral load of extremities more fre-
quent among females than among males, especially 
CTS [8 18]. 
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CONCLUSION 
Our study points out that the higher number of 

newly diagnosed diseases due to the long-term ex-
cessive unilateral load of upper extremities among 
females compared to males was in the Slovak Re-
public recorded for the first time in 2008. The cur-
rent trend-the boom of automotive industry may af-
fect the increasing number of diseases due to the 
long-term excessive unilateral load of upper extre-
mities, especially among females. The limitation of 
our study was that there are not freely available data 
of the number of exposed workers (both employees 
and tradesmen) in the working process by each risk 
factors. OD are preventable and their decrease is 
associated with increasing quality of healthcare, 
especially primary prevention. 
 

Ethical Approval 
The study protocol was approved by the Ethics Commit-
tee at the Jessenius Faculty of Medicine in Martin, Come-
nius University in Bratislava, reference number EK 
138/2018, and was performed in accordance with the 
guidelines proposed in Declaration of Helsinki (2000) of 
the World Medical Association. 
 

REFERENCES 
[1] ORGANISATION FOR ECONOMIC CO-

OPERATION AND DEVELOPMENT. Avera-
ge annual hours actually worked per worker. 
[online]. OECD. 2019; [cit. 2019-09-20]. Avail-
able from: https://stats.oecd.org/Index.aspx?Da-
taSetCode=ANHRS 

[2] SOCIAL INSURANCE AGENCY IN SLOVA-
KIA. Retirement age 2019-2023. [online]. Brati-
slava: Social Insurance Agency, 2019. [cit. 
2019-09-20]. Available from: https://www.so-
cpoist.sk/dochodkovy-vek-v-rokoch-2019---20 
23/66981s 

. et al. Occupational health 
and toxicology. Martin: Osveta, 2003. 1132 p. 
ISBN 80-8063-11-3-1.  

[4] CIKRT M. . Pra-

 standard. Praha: Grada publishing a.s., 
2005.344 p. ISBN 8024709279. 

[5] MINISTRY OF LABOR, SOCIAL AFFAIRS 
AND FAMILY. Act No 461/2003 Coll. of laws 
on Social Insurance. 

[6] STAVE G.M., WALD P.H. Psychical and bio-
logical hazards of the workplace. New Jersey: 
Wiley, 2017. 608 p. ISBN 978-1-118-92860-8. 

[7] HORNG Y.S., HSIEH F.S., TU Y.K. et al. The 
comparative effectiveness of tendon and nerve 
gliding exercises in patients with carpal tunnel 

Am J Phys Med 
Rehabil. 2011; 90 (6): 435-442. 

[8] NATIONAL HEALTH INFORMATION CEN-
TRE. Occupational Diseases or Occupational 
Disease Threats in the Slovak Republic 1997 
[online]. Bratislava: National Health Infor-
mation Centre, 1998. [cit. 2019-07-29]. Availa-
ble from: http://www.nczisk.sk/Documents/pub-
likacie/archiv/1997/choroby_z_povolaniaprofe-
sionalne_otravy_a_ine_poskodenia_zdravia_pri 
_praci_v_sr_1997.pdf 

[9] NATIONAL HEALTH INFORMATION CEN-
TRE. Occupational Diseases or Occupational 
Disease Threats in the Slovak Republic 2000 
[online]. Bratislava: National Health Infor-
mation Centre, 2000. [cit. 2019-09-14]. Availa-
ble from: http://www.nczisk.sk/Documents/pub-
likacie/archiv/2000/choroby_z_povolania_pro 
fesionalne_otravy_a_ine_poskodenia_zdravia_ 
pri_praci_v_sr_2000.pdf 

[10] NATIONAL HEALTH INFORMATION 
CENTRE. Occupational Diseases or Occupa-
tional Disease Threats in the Slovak Republic 
2005 [online]. Bratislava: National Health Infor-
mation Centre, 2006. [cit. 2019-09-15]. Availa-
ble from: http://www.nczisk.sk/Documents/pub-
likacie/2005/zs0606an.pdf 

[11] NATIONAL HEALTH INFORMATION 
CENTRE. Occupational Diseases or Occupa-
tional Disease Threats in the Slovak Republic 
2006 [online]. Bratislava: National Health Infor-
mation Centre, 2007. [cit. 2019-09-14]. Availa-
ble from: http://www.nczisk.sk/Documents/pub-
likacie/2006/zs0706.pdf 

[12] NATIONAL HEALTH INFORMATION 
CENTRE. Occupational Diseases or Occupa-
tional Disease Threats in the Slovak Republic 
2010 [online]. Bratislava: National Health Infor-
mation Centre, 2011. [cit. 2019-09-15]. Availa-
ble from: http://www.nczisk.sk/Documents/pub-
likacie/2010/zs1106.pdf 

[13] NATIONAL HEALTH INFORMATION 
CENTRE. Occupational Diseases or Occupa-
tional Disease Threats in the Slovak Republic 
2012 [online]. Bratislava: National Health Infor-
mation Centre, 2013. [cit. 2019-09-15]. Availa-
ble from: http://www.nczisk.sk/Documents/pub-
likacie/2012/zs1306.pdf 



8 2, 2020                                                                                                                                  ISSN 2644-4909 

[14] NATIONAL HEALTH INFORMATION 
CENTRE. Occupational Diseases or Occupa-
tional Disease Threats in the Slovak Republic 
2014 [online]. Bratislava: National Health Infor-
mation Centre, 2015 [cit. 2019-09-17]. Availa-
ble from: http://www.nczisk.sk/Documents/pub-
likacie/2014/zs1506.pdf 

[15] NATIONAL HEALTH INFORMATION 
CENTRE. Occupational Diseases or Occupa-
tional Disease Threats in the Slovak Republic 
2016 [online]. Bratislava: National Health Infor-
mation Centre, 2017. [cit. 2019-09-22]. Availa-
ble from: http://www.nczisk.sk/Documents/pub-
likacie/2016/zs1706.pdf  

[16] NATIONAL HEALTH INFORMATION 
CENTRE. Occupational Diseases or Occupa-
tional Disease Threats in the Slovak Republic 
2017 [online]. Bratislava: National Health Infor-
mation Centre, 2018. [cit. 2019-09-22]. Availa-
ble from: http://www.nczisk.sk/Documents/pub-
likacie/2017/zs1806.pdf 

[17] NATIONAL HEALTH INFORMATION 
CENTRE. Occupational Diseases or Occupa-
tional Disease Threats in the Slovak Republic 
2018 [online]. Bratislava: National Health Infor-
mation Centre, 2019. [cit. 2019-09-27]. Availa-
ble from: http://www.nczisk.sk/Aktuality/Pages/ 
Choroby-z-povolania-alebo-ohrozenia-choro-
bou-z-povolania-v-SR-2018.aspx 

[18] 
 

v rokoch 2012-2016. . 2017; 
69 (3-4): 60-69.  

[19] TIEVES D. Women and occupational diseases 
in the European Union. Report 118, Brusel: Eu-
ropean Trade Union Institute, 2011. 59 p. ISBN 
978-2-87452-198-0. 

et al. Occupational diseases in the automotive in-
dustry in Czechia-geographic and medical con-
text. Int J Occup Med Environ Health. 2017; 30 
(3): 455-468. 

[21] IPDAP GROUP. Evaluation of the develop-
ment of the Slovak automotive industry for the 
year 2016/2017. [online]. Bratislava: IPDAP 
Group, 2018. [cit. 2019-09-22]. Available from: 
http://www.ipdapgroup.com/wp-content/uplo-
ads/2017/11/automobilov%C3%BD-priemysel-
anal%C3%BDza-2017_final.pdf 

[22] SLOVAK INVESTMENT AND TRADE DE-
VELOPMENT AGENCY. Automotive Sector in 
Slovakia. [online]. 2020. [cit. 2020-04-05].  
Available from: https://www.sario.sk/sites/de-
fault/files/data/sario-automotive-sector-in-slo-
vakia-2020-02-07.pdf 

[23] EUROPEAN COMMISSION. EU Occupa-
tional Safety and Health (OSH) Strategic 
Framework 2014-2020 [online]. Luxembourg: 
European Commission, 2016. [cit. 2019-08-14]. 
Available from: http://ec.europa.eu/social/main. 
jsp?catId=151 

[24] MAGEE D.J. et al. Pathology and Intervention 
in Musculoskeletal Rehabilitation. Missouri: 
Saunders, 2016.1240p. ISBN 9780323310727. 

[25] US BUREAU OF LABOR STATISTICS. Oc-
cupational Injuries and Illnesses Requiring days 
away from work [online]. Washington D.C.: 
United States department of labor, 2018. [cit. 
2019-07-15]. Available from: https://www.bls. 
gov/news.release/osh2.nr0.htm 

 

 
 
 



8 2, 2020                                                                                                                                  ISSN 2644-4909 

ANALYSIS OF PHYSICAL ACTIVITY STATUS AND FUNCTIONAL POSTURE  
-AGED CHILDREN WITH DIFFERENT BODY WEIGHT 

  
LOVENSKU 

 
1, 1, ROZIM Robert1, 2,  

FYODOROV Alexandr3, 4 
 

1

Slovakia 
2 Slovak Medical University in Bratislava, Faculty of Health in B. Bystrica, Slovakia 
3 South Ural State University, Institute of Sports, Tourism and Service, Chelyabinsk, Russia  
4  
 
ABSTRACT 
The hypokinetic lifestyles of children and prevalence of civili-
zation diseases were the basis of research, which was aimed at 
finding and analyzing the physical activity and level of muscu-
lar system in younger school age pupils of selected schools in 
Slovakia with different body weight. The monitored group con-
sisted of 625 younger school age pupils, of whom 323 were 

dy 

who attended the 4th grade of selected elementary schools in 
districts of Slovakia. In terms of data collection methods, we 
applied methods of percentile graph and standardized question-
naire, which are used in pediatrics. The pupils were divided in 
4 weight groups (underweight, normal weight, overweight, obe-
sity). The analysis of results showed that on weekdays the rela-
tionship between the body weight and volume of physical ac-
tivity in younger school age pupils did not prove to be signifi-

2 = 8.5004, p = 0.4828, p > 0.05). The significant depen-
dence was recorded only on weekends, in favor of overweight 
pupils (p < 0.05). At the same time, the boys significantly  

2 = 11.735, p = 0.0028, p < 0.01) spent more time outdoors 
than the girls. In both groups, we found the poor postures, which 

2 = 8.801, p < 0.01). In terms 
of functional body postures, we found that the highest incidence 
of kyphotic body postures was found in boys, while the hyper-
lordotic body postures were significant in girls (53 %,  

2 = 9.971, p < 0.01). In terms of body posture evaluations of 
individual segments, we found that the problematic areas in-
cluded abdominal region and pelvic inclination, which was sig-

2 = 7.934, p < 0.01). Also, the areas of head, 
shoulders and scapulas were problematic in both genders, 
within the listed age period. In terms of weight groups and level 
of body postures, we did not find any significant differences in 
the monitored group (p > 0.05). 
 
Key words: Physical activity. Body posture. Body weight. 
Health. Pupils. 
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INTRODUCTION 

In the last three decades, the physical activity has 
been reduced in physical regimens of adults, as well 
the children [1-5]. The most alarming is the reality, 
in which the physical activity has declined in most 
of European countries. In Spain, Austria, Finland 
and Norway, the mean level of physical activity in 
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boys has decreased by 50 % (between the ages of 
11 15) and an even more dramatic decrease has 
been recorded in girls. In most of European coun-
tries, the level of physical activity is half in 15 years 
old is than in 11 years old children. The girls in 
Spain, Austria, Ireland and Romania have showed 
the decrease of more than 60 %. The physical activi-
ty of moderate intensity in boys has decreased from 
39 to 22 % (Childhood) at age of 20 and in girls 
from 22 to 21 % [6]. Gray et al. [7] reported that 
only 14 % of boys and 7 % of girls between 6 and 
11 years of age reached the optional volume of phy-
sical activity in Canada. The sedentary activities 
were recorded on average up to 7.4 hours per day, 
within the child population. Even in Slovakia has 
been downward tendency of physical activity in 
physical regimen of pupils, in which up to 70 % of 
school children have spent 4 hours of free time play-
ing on computers, the Internet, watching TV and 
mobile phones [3]. These sedentary habits distract 
attention from the active leisure, which are currently 
recognized as the independent risk factors for di-
sease development [8, 9]. 

The physical activity decrease has the impact on 
increase of chronic non-communicable diseases, 
which has the social, economic, but above all health 
impact not only on individuals, but also on the 
whole society, as has been evidenced by the health 
insurance statistics (the U.S.A., Canada, European 
countries). It is estimated that around 7 % of na-
tional health budgets across European countries 
have been spent on the obesity-related diseases [10]. 

The obesity is the major social health and eco-
nomic problem and at the same time it is the chal-
lenge for social, health and school environments. 
The 1st three countries affected by obesity are the 
U.S.A., Mexico and New Zealand, while Slovakia 
is 17th, within the European countries. If we add 
those who are overweight, to the obese population 
of Slovakia, we find the alarming reality of more 
than 60 %, including the child population. The re-
search  EHES [11] and project  MONIKA (2002) 
showed that about 18 % were overweight and about 
7 % were obese, within the child population, while 
the situation has been getting worse, as the severe 
obesity has been associated with the 12 times in-
crease of mortality of 15 35 years old human beings 
in comparison to slim human beings. The excess 
weight and obesity are known risk factors for diabe-
tes mellitus (type 2), heart disease, stroke, arterial 
hypertension, gallbladder disease, osteoarthritis, 

sleep disorders and metabolic syndrome. It should 
be noted that the increasing morbidity is within the 
diabetes mellitus, type 2. since 2000, the number of 
diabetics treated in Slovakia has increased by 27 %. 
The disease is associated with childhood obesity 
and as the incidence increases, the diabetes mellitus, 
type 2 is expected in larger numbers. In Slovakia, 
up to one third of children have elevated levels of 

 Czech Re-
public). The obesity is accompanied by dyslipid-
emia, stress incontinence, menstrual cycle disor-
ders, mental problems, orthopedic diseases and 
bronchial asthma [12-19]. 

The negative effects of lack of physical activity 
and disproportionate burden can also have the nega-
tive impact on postural health status. Its significant 
deterioration in children is documented in the con-
clusions of several works [20-27] and provokes the 
need for targeted intervention, whether at home, 
school or outside the school environments. 

The high proportion of poor and incorrect body 
postures is in 80 % of the child population, which is 
currently strongly determined by the lack of physi-
cal activity. It leads to impaired functional relation-
ships between the postural and phasic muscular sys-
tem, resulting in the muscle imbalance. Consequen-
tly, it is the most important cause of increasing num-
ber of spinal disorders, which gradually grow into 
structural disorders and cause serious diseases/dis-
orders of muscular system in adulthood [28, 29]. 
The correct stereotype of body postures is among 
the other functions, the prerequisite for optimal 
functioning of internal organ systems (especially 
respiratory and cardiovascular). 

Child health is the key and determining factor in 
economic growth and in the development of society 
[30]. The physical activity and nutrition go hand in 
hand with the healthy lifestyle [31-34]. At the end 
of 2015, the National Action Plan for the Prevention 
of Obesity for the Years 2015-2025, was approved 
in Slovakia (Government Resolution Number 
488/2015). The Preventive interventions aimed at 
children mean the return on investment in treat-
ment-preventive care of about 6 10 %, if the inter-
ventions are realized at the early age [35]. 

 The aim of the research was to determine the 
current state of physical activity and body weight in 
young school-aged children from the selected 
schools in Slovakia as well as to analyse the func-
tional body posture disorders. 
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METHOD 
 

Subject characteristics 
Within the monitored group, we measured and 

analyzed the level of individual lifestyle factors, 
which were physical activity in relation to body 
weight, as well the primary somatometric parame-
ters. The monitored group consisted of 625 younger 
school age pupils, of whom 323 were boys (age  

 

th grade 
of selected elementary schools in districts of Slo-
vakia. Based on the calculated body mass index and 
percentile graphs, which are used in pediatrics, we 
divided the pupils in 4 groups. The first group con-
sisted of underweight pupils (girls 1.66 %, boys 
1.55 %) and the second group consisted of pupils 
with the normal body weight (girls 85.76 %, boys 
76.78 %). The third group consisted of overweight 
pupils (girls 5.30 %, boys 16.10 %) and the fourth 
group consisted of obese pupils (girls 7.28 %, boys 
5.57 %). The primary characteristic of the moni-
tored group is presented in the table 1. 
 

Measurement organisation 
The listed issues were the subject of our research 

interests and proceeded in several successive stages. 
The main pillar was the stage of the main research. 
In this section we focused on personal distribution 
of questionnaires to selected elementary schools in 
Slovakia (Willing to participate in the research), 
thus ensuring 100 % return. The time to complete 
the questionnaires was not limited. The pupils filled 
out the questionnaires separately in classrooms and 
physical and sport education lessons. After ob-
taining the information through the questionnaires, 
we examined the somatometric indicators and level 
of muscular system with the focus on the body pos-
tures. At the same time, we asked for the informed 
consents of legal representatives of respondents, di-
rectors of participating elementary schools and 
teachers of physical and sport education with whom 

we cooperated, as the monitored group consisted of 
pupils of the 4th grade. 
 

Measurement taking 
In terms of data collection methods, we used the 

standardized methods for the physical education and 
pediatrics. We used the anonymous standardized 
questionnaire: 

physical activity (in terms of statistical signifi-
cance). Furthermore, we used the method of soma-
tometry focusing on body height and body weight, 
of which we calculated the body mass index, as the 
commonly used evaluation for the screening evalu-
ation of body weight. Since other criteria for gender 
and age need to be used to determine excess weight 
in children, we used percentile graphs. Based on cal-
culated body mass index and percentile graphs, we 
divided the respondents in 4 groups. The first group 
consisted of underweight respondents, the second 
group consisted of respondents with the normal 
weight, the third group consisted of overweight res-
pondents and the fourth group consisted of obese  
respondents. As the excessive weight was consid-
ered the body mass index values from 90 to 97 per-
centile and body mass index values above 97 per-
centile were defined as the obesity [36, 37]. The ta-
ble 2 shows the groups with the appropriate body 
mass index by the percentile graphs. 

The body posture evaluation was realized by  
using the standardized method for physical training 
[38]. To each component (I.-V.) there were given 
points (1, 2, 3 and 4) according to the quality of 
body posture. The overall body posture is expressed 
by the total points and quality level (I.-IV.). 

 
Table 1 The monitored group characteristics (n = 625) 

Factors/gender 
Girls  

(n = 302) 
Boys  

(n = 323) 
Body weight/ kg   
Body height/ cm   
Age/ years   
Body mass index   

Legend: arithmetic mean  
 
Table 2 The classification of body mass index values in 10 years old children (www.uvzsr.sk) 

Category of body weight  Percentiles 
BMI 

Boys Girls 
1. group - underweight to 10. percentile 0 - 14.79 0 - 13.99 
2. group - normal weight 10. - 90. percentile 14.8 - 20.13 14.0 - 20.24 
3. group - overweight 90. - 97. percentile 20.13 - 23.24 20.25 - 22.89 
4. group - obesity over 97. percentile over 23.25 over 22.9 
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The evaluation was focused on: I. Head and neck 
posture; II. Shape of chest; III. Shape of abdomen 
and pelvic inclination; IV. Overall curvature of 
spine; V. Height of shoulders and scapulae position. 
The classification of body postures: I. Correct body 
postures: 5 points; II. Good (almost correct) body 
postures: 6 10 points; III. Poor postures: 11 15 
points; IV. Incorrect body postures: 16 20 points. 
 

Data Analyses 
The obtained qualitative and quantitative data 

were processed by mathematical-statistical proce-
dures: percentage analysis (%), arithmetic mean (x), 
multiplicity (n) and Chi-square test of good con-

2 p < 0.01, p < 0.05). To calculate the exact 
p value, while comparing groups, we used the post 
hoc test - paired group comparison test to formulate 
the significance of differences (p < 0.01, p < 0.05) 
between the groups. The data were processed by us-
ing the statistical program R-Project. We also used 
the methods of logical analysis and synthesis using 
inductive and deductive procedures and compari-
sons. 
 

RESULTS AND DISCUSSIONS 
Based on the aim, we present the part of results, 

which are subject to further more exact monitoring 
and processing. The presented results cannot be 
generalized, but should be understood in their over-
all context, as indicative and baseline in relation to 
the health of younger school age pupils. 

The analysis and evaluation of respondents ac-
cording to the body weight groups showed that there 
was no one among the pupils with the underweight 
and obesity who would not do physical activities at 
all. 80.00 % (n = 8) of underweight, 87.77 %  
(n = 445) of normal weight, 80.88 % (n = 55) of 
overweight and 95.00 % (n = 38) of obese pupils 
attended the physical and sport education lessons, 
within the selected elementary schools. Only 20 % 
(n = 2) of the underweight pupils, 17.16 % (n = 87) 
of the normal weight pupils, 25 % (n = 17) of over-
weight and 5 % (n = 2) of the obese pupils were in- 

terested in non-compulsory physical and sport edu-
cation. The physical activity, within the sport clubs 
was mostly performed by the underweight respon-
dents, mainly up to 60 % (n = 6). However, we be-
lieve that this is due to the lower overall number of 
respondents in the listed group. The analysis also 
showed that the lowest proportion of pupils who 
performed the physical activity with family mem-
bers was in the obese group. The proportion was  
35 % (n = 14). While in the underweight group, it 
was 60 % (n = 6), in the normal weight group  
56.41 % (n = 286) and in the overweight group 
58.82 % (n = 40) of pupils. By comparing pupils res-
ponses between groups, we did not find the signifi-

2 = 18.296, p = 0.1114, p > 0.05) 
(Table 3). 

As the main motive for doing sports, the under-
weight group (60 %, n = 6) reported nice figure and 
health. The good mood and health prevailed in the 
normal weight group (54.04 %, n = 274), the over-
weight group (47.06 %, n = 32) and the obese group 
(70.00 %, n = 28). In the underweight group, the 
other answers were equally represented, which was 
20.00 % (n = 2). In the normal weight group, the 

as was indicated by 19.33 % (n = 98) of the respon-
dents. The good mood, as the least frequent res-
ponse was marked by 13.35 % (n = 22) of over-
weight respondents. In the obese group, the res-
ponses were good mood and I want to be healthy, 
namely 15.00 % (n = 6). The significant differences 
in the responses were found between groups  

2 = 22.701, p = 0.0289, p < 0.05). By the paired 
group comparisons, we found the differences be-
tween groups, such as the underweight and the 
obese groups (p = 0.013), the normal weight and the 
obese groups (p = 0.0055) and the overweight and 
the obese groups (p = 0.012) (Table 4). 

In the way of spending their free time, the pupils 
had more options to choose from (3 most common). 
While comparing the responses, between genders 

2 2 =

 
Table 3 The places of performing physical activities in younger school age pupils according to weight (n = 625) 

Factors/ groups 
1 (n = 10) 2 (n = 507) 3 (n = 68) 4 (n = 40) 2 p 
n % n % n % n % 

Physical and sport education 8 80.00 445 87.77 55 80.88 38 95.00 

18.296 
 

0.1114 
(p > 0.05) 

 

Non-compulsory PaSE 2 20.00 87 17.16 17 25.00 2 5.00 
Sport clubs 6 60.00 211 41.62 20 29.41 8 20.00 
Alone, with family 6 60.00 286 56.41 40 58.82 14 35.00 
Non-realized physical activity 0 0.00 13 2.56 4 5.88 0 0.00 
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Table 4 The motives of performing physical activities in younger school age pupils according to weight (n = 625)  

Factors/ groups 
1 (n = 10) 2 (n = 507) 3 (n = 68) 4 (n = 40) 2 p 
n % n % n % n % 

I am in good mood and  
I want to be healthy 

2 20.00 274 54.04 32 47.06 28 70.00 

22.701 
 

0,0289  
(p < 0.05) 

I want nice figure and  
I want to be healthy 

6 60.00 228 44.97 27 39.71 12 30.00 

I am in good mood  
during physical activities 

2 20.00 89 17.55 9 13.24 6 15.00 

I want to be healthy 2 20.00 98 19.33 22 32.35 6 15.00 
Other 2 20.00 100 19.72 10 14.71 0 0.00 

 

53.279, p = 0.0035, p < 0.01), we found significant 
differences in the responses. By the paired group 
comparisons, we found that there were significant 
differences between the normal weight and obesity 
group (p = 0.0005) and the overweight and obesity 
groups (p = 0.005) (Table 5).  

By analyzing the responses, we found that the 
underweight pupils preferred playing outside with 
friends (100 %, n = 10). The sports were marked by 
40 % (n = 4) of the listed group and 20.00 % (n = 2) 
of the pupils reported playing computer games, 
drawing and writing, music and singing, reading 
and learning. None of the listed group marked the 
remaining responses. In the normal weight group, 
61.34 % (n = 311) of pupils were playing outside 
with friends and 60.55 % (n = 307) were doing 
sports. In contrast, 8.88 % (n = 45) spent their free 
time by music and singing and 9.07 % (n = 46) by 
reading. The group of overweight pupils spent their 
free time doing sports in their largest representation. 
It was in 66.18% (n = 45) of respondents, which rep-
resented the highest proportion among all groups. 
The second most popular activity was reported by 
58.82 % (n = 40) of respondents who were playing 
outside with friends and the third most common  
activity was playing computer games (32.35%, n = 
22). The overweight as well as the normal weight 
pupils were least likely to read (4.41 %, n = 3) or 
spend their free time with music and singing  
(5.88 %, n = 4). The most common free time activity 
in the obese group was the same as in the under-
weight group. 75 % (n = 30) of pupils marked that 
they spent their free time playing outside with 

friends. The other frequent activities in this group 
were learning, drawing and writing, where 45 %  
(n = 18) of respondents chose the listed responses. 
The music and singing was absolutely the least pop-
ular activity, as none of the respondents in the listed 
group responded. Similarly, less than 10 % (n = 4) 
pupils were watching TV. 

During the weekdays, 55 % (n = 22) of the obese 
pupils spent the most time outside for more than  
2 hours. The group of underweight pupils spent 1 to 
2 hours during the weekdays outside (70 %, n = 7). 
None of the pupils in the listed group responded in 
less than 1 hour. In the normal weight group, we 
recorded the highest number of those who spent less 
than 1 hour outside, namely 17.55 % (n = 89). The 
comparison of responses between the groups did not 

2 = 9.9029,  
p = 0.1154, p > 0.05) (Table 6). By comparing the 
responses between boys and girls, we found signif-

2 = 11.735, p = 0.0028, p < 0.01) that the 
boys generally spent more time outside than the 
girls. 

While comparing the number of hours the pupils 
spent outside on the weekends, we found only one 
significant difference, which was between the gen-

2 = 15.739, p = 0.0013, p < 0.01). There were 
not significant differences between the groups dur-

2 
= 8.5004, p = 0.4828, p > 0.05) (Table 7). The pos-
itive finding was that during the weekends, the 
spending  free  time  outside  was  prolonged  in both 
genders. In boys, 61.92 % (n = 200) spent free time 
outside more than 3 hours, in girls only slightly less,

 
Table 5 The activities of pupils during free time according to weight (n = 625) 

Factors/ groups 
1 (n = 10) 2 (n = 507) 3 (n = 68) 4 (n = 40) 2 p 
n % n % n % n % 

> more than 2 hours 3 30.00 215 42.41 35 51.47 22 55.00 
9.9029 

0.1154 
(p > 0.05) 

1 - 2 hours 7 70.00 203 40.04 26 38.24 14 35.00 
< less than 1 hour 0 0.00 89 17.55 7 10.29 4 10.00 
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Table 6 The time spent outside during weekdays in pupils according to weight (n = 625) 

Factors/ groups 
1 (n = 10) 2 (n = 507) 3 (n = 68) 4 (n = 40) 2 p 
n % n % n % n % 

Sports 4 40.00 307 60.55 45 66.18 12 30.00 

53.279 
 

0.0035 
(p < 0.01) 

 

Watching TV 0 0.00 107 21.10 10 14.71 4 10.00 
Playing computer games 2 20.00 101 19.92 22 32.35 8 20.00 
Drawing, writing 2 20.00 125 24.65 16 23.53 18 45.00 
Housework 0 0.00 116 22.88 15 22.06 6 15.00 
Playing outside with friends 10 100.00 311 61.34 40 58.82 30 75.00 
Learning 2 20.00 96 18.93 15 22.06 18 45.00 
Reading 2 20.00 46 9.07 3 4.41 6 15.00 
Music, singing 2 20.00 45 8.88 4 5.88 0 0.00 
Resting - lying 0 0.00 67 13.21 8 11.76 6 15.00 

 
Table 7 The time of spending free time outside by pupils during the weekends according to weight (n = 625) 

 

58.28 % (n = 176). In both sexes, the number of 
those who spent free time outside less than 1 hour 
was also reduced, namely 6.50 % (n = 21) in boys 
and 5.96 % (n = 18) in girls. The analysis of pupils 
responses by the body weight groups showed that 
the most of the time (more than 3 hours) would be 
spent in the underweight group, which was up to 
80.00 % (n = 8). The same response was recorded 
in 61.14 % (n = 310) of normal weight respondents, 
52.94 % (n = 36) of overweight pupils and 55.00 % 
(n = 22) of obese pupils. The least time of spending 
free time outside (less than 1 hour) was spent by the 
normal weight group, which was 6.51 % (n = 33). 
In the group of underweight pupils, no one re-
sponded like the previous group, while in the group 
of overweight pupils 5.88 % (n = 4) and 5.00 %  
(n = 2) in the group of obese pupils. 

One of the possibilities of performing physical 
activities is during breaks at school. The negative 
finding was that only 6.81 % (n = 22) of boys and 
16.56 % (n = 50) of girls had the breaks for perform-
ing physical activities in the school yard. More than 
two thirds of pupils spent their breaks in the class-
rooms. Of the boys, 72.14 % (n = 233) prepared in 
the bench for the next lesson and 71.83 % (n = 232) 
moved freely around the classrooms. In girls,  
74.50 % (n = 225) prepared for the next lesson and 
67.88 % (n = 205) moved freely around the class-
rooms. We believe that they did not have freedom 

and must have adapted to the rules of selected ele-
mentary schools. By comparing the responses of 
boys and girls, we found the significant difference 

2 = 12.726, p = 0.0053, p < 0.01). No significant 
difference was found, while comparing the re-

2 = 6.8545, p = 0.6332, 
p > 0.05). 

In terms of the overall body posture evaluation, 
we present the detected functional disorders of the 
muscular system, while focusing on body postures 
and the individual segments. Only 21 % (n = 63) of 
girls had the correct body postures, 23 % (n = 69) 
had good body postures and up to 56 % (n = 169) 
had the poor postures. In boys, we found the poor 
postures in 42 % (n = 136), while the good body 
postures were in 32 % (n = 103) and the correct body 
postures were in 26 % (n = 84). Neither girls, nor 
boys were found to have the poor postures. We 
found, in both boys and girls, the poor body pos-
tures, which indicated the III. group of body pos-
tures evaluation, which was significant among the 

2 = 8.801, p < 0.01). 
We also confirm the unfavourable tendency in 

the state and development of body postures regard-
less of individual weight class of pupils, thus at the 
level of functional muscle relations, from which we 
can deduce the reserves in the adequacy and suita-
bility of physical loading. The body posture evalua-
tion showed the increased proportion of functional 
disorders in younger school age pupils. The measu- 

Factors/ groups 
1 (n = 10) 2 (n = 507) 3 (n = 68) 4 (n = 40) 2 p 
n % n % n % n % 

> more than 3 hours 8 80.00 310 61.14 36 52.94 22 55.00 

8.5004 
0.4828 

(p > 0.05) 
2 - 3 hours 2 20.00 87 17.16 19 27.94 10 25.00 
1 - 2 hours 0 0.00 77 15.19 9 13.24 6 15.00 
< less than 1 hour 0 0.00 33 6.51 4 5.88 2 5.00 
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Table 8 The functional body posture disorders in younger school age pupils (n = 625) 

Gender/ Disorders of BP Kyphotic BP Hyperlordotic BP Hypolordotic BP Scoliotic BP 
boys (n = 323) 31 % 23 % 10 % 27 % 
girls (n = 302) 25 % 53 % 12 % 33 % 

Legend: BP - Body posture 
 

red values and their comparison with the presented 
values confirmed the assumption formulated by us, 
and thus the generally unfavourable trend. The par-
ticularly alarming indicator was the high incidence 
of combined type of incorrect body postures that 
demonstrated the fact that one malfunction was usu-
ally compensated and conditioned by another mal-
function. The table 8 presents the percentage of 
functional body posture disorders among younger 
school age pupils. We found that the boys had the 
highest incidence of kyphotic body postures (31 %, 
n = 100), whereas in girls it was significantly the 
hyperlordotic body postures (53 %, n = 160, 2 = 
9.971, p < 0.01). 

In terms of body posture evaluations of individ-
ual segments, we found the following. 

In area - I. evaluation of head and neck posture, 
we gave the point 1 to 17 % (n = 51) of girls and  
19 % (n = 61) of boys whose looking was forward 
and lower part of jaw was retracted. Looking for-
ward, but the neck axis slightly inclined forward 

 was in 35 % (n = 106) of girls and 36 % 
(n = 116) of boys. The highest percentage of both 
boys (48 %, n = 155) and girls (45 %, n = 140) had 
the point 3. Very common was the front looking, 

believed to be related with the muscle imbalances 
and with the physical regimen in the age period. For 
the reason, we also recommend to choose the appro-
priate positions, while working at home and school. 

In area  II. evaluation of shape of chest, we 
found the normal chest in 29 % (n = 88) of girls and 
19 % (n = 61) of boys. The small deviations from 
the normal along the chest axis and inclination of 

, n = 145) and boys 
(59 %, n = 191). With the 11 % difference in favor 
of girls, we gave the point 3 in 22 % (n = 71) of boys 
and 33 % (n = 100) of girls, which occurred as the 
flat chest and thoracic spine was significantly bent. 
The severe deviation of shape of chest was not de-
tected in the monitored group (n = 625). 

While evaluating - III. shape of abdomen and 
pelvic inclination, we gave the point 1 to 20 % (n = 
60), 2 to 22 % (n = 66) and 3 to 58 % (n = 175) of 

2 = 7.934, p < 0.01). The boys were given the 

point 1 to 25 % (n = 81), 2 to 34 % (n = 110) and  
3 to 41 % (n = 132). We did not give the point 4 to 
boys and girls. It was because of the pelvic inclina-
tion, which was important for the upper surface of 
the sacrum. It was the basis for the higher vertebras. 
It depends on its inclination, while standing, the for-
mation of the lordosis, and hence the higher parts of 
spine. The abdominal area had the prominent cha-
racter in boys and girls. The listed was because of 
weakened muscle groups in the listed area (m. rec-
tus abdominis and m. transversus abdominis), but 
also because of postural stereotypes, which also 
manifested in enlarged lumbar lordosis. 

The evaluation of overall curvature of spine was 
rated with the point 1 in 35 % (n = 106) of girls, 
while boys were rated with 10 % less (25%, n = 81). 
The small deviations from normal in the sense of 
plus or minus were found in 47 % (n = 142) of girls 
and 26 % (n = 71) of boys. Obviously the round, but 
also flat back was found in boys (49 %, n = 158) and 
girls (18 %, n = 54). There were no significant de-
viations from normal in the monitored group (n = 
625). 

The next was the evaluation of height of shoul-
ders and scapulae position (V). The total symmetry, 
equal height of shoulders, relaxed shoulders; the in-
ner axes were parallel in 23 % (n = 69) of girls and 
22 % (n = 71) of boys. The slight deviation at one 
point was also found in girls (43 %, n = 130) and 
boys (40 %, n = 129). The extending one side, asym-
metry of figure, one shoulder higher was found in 
34 % (n = 103) of girls and 38 % (n = 122) of boys. 
We did not detect the significant scapulas worsen-
ing, hip extension, asymmetric thoraco-abdominal 
triangles in the monitored group (n = 625). From our 
findings, we understand that upright body postures 
put the higher demands not only on muscle activity, 
but also on the coordinating function of the entire 
governing nervous system, which must perfectly 
balance the constant impact of gravity. Thus, the 
postural functions were still corrected by phasic 
muscles. In case of imperfect stabilization we per-
ceive the disorder as the feeling of uncertainty, ten-
sion or pain. 

The  determinants  of  lack  of  physical  activities  
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according to Bunc [39] are the insufficient physical 
literacy, parents' concern about the safety of chil-
dren, while physical activities, offering inappro- 
priate forms of physical activities, which are not 
popular enough, the way and form of offers, lack of 
interest in children's recreational sports, price and 
availability of physical activities, lack of education 
in the field of physical activities, evaluation system 
of school physical and sport education in Slovakia, 
where the evaluation of pupils' performance pre-
dominates, the lack of available diagnostic means to 
evaluate the physical literacy and lack of support of 
the environment [40-44]. 

The problem is how to increase the physical ac-
tivity of pupils in the school environments and 
shape the relationship of pupils to regular physical 
activities as the life philosophy. It is necessary to 
increase the number of physical and sport education 
lessons and to increase their quality, as Slovakia is 
one of European countries with the lowest number 
of physical and sport education lessons (2 hours/ 
week). In addition to focus on building physical 
habits at an early age, it is also necessary to build 
sport facilities and quality of physical and sport  
education in Slovakia. The international compara-
tive studies showed that in addition to compulsory 
physical and sport education, new forms of physical 
activities, such as physical activities before and after 
classes, during breaks, but also during lessons of 
other subjects are important [45]. Active breaks 
should be encouraged as parts of the school sched-
ules [46, 47, 48]. Primack, et al. [49] pointed to the 
need for greater dissemination and use of multime-
dia and communication technologies, which are 
closer to pupils, for targeted interventions, espe-
cially at elementary and high schools in Slovakia. 
Their application leads to the higher experience and 
emotionality, which is considered by several au-
thors as one of the possible ways not only to in-
crease the efficiency of process, but also to shape 
pupils' relationship to the physical activities. 

From the research results of younger school age 
pupils, we can conclude that the prevention of oc-
currence of wrong body postures must be consi-
dered already in preschool, but at the latest in the 
younger school age. Testing all children of the listed 
age group in physical and sport education is neces-
sary and needed in cooperation with doctors, physi-
otherapists and health insurance companies. Captur-
ing changes in the listed age period is favorable in 
terms of predicting. By choosing the right physical 

activities, exercising the correct body postures, we 
will prevent the occurrence of more serious disor-
ders of statics and dynamics, which are transmitted 
later, whether into adulthood or old age. 
 

CONCLUSIONS 
The analysis of results showed that on weekdays 

the relationship between the body weight and vo-
lume of physical activity was not significant  
(p > 0.05). The significant dependence was recorded 
only on weekends, in favor of overweight pupils  
(p < 0.05). During the weekdays, 55 % (> 2 hours) 
of obese pupils spent most of the time outside, while 
the normal weight pupils spent free time outside less 
than < 1 hour. During the weekdays, the pupils at-
tended organized and unorganized forms of physical 
activities. Of the organized forms, the most com-
mon physical activity was realized during physical 
and sport education lesson in both sexes, with the 
significant difference in favor of girls who realized 
them with the families (p < 0.05). Of the unor-
ganized forms, the both genders were dominated by 
playing outside with friends (p > 0.05). There was 
the significant difference in the way of spending 
free time by drawing, writing in favor of girls  
(p < 0.05). 

In our group, we found poor posture in boys and 
girls (III. qualitative group of body posture), which 
was not significant in favor of girls (p < 0.01). In 
terms of type of functional body posture disorders, 
we found that the highest incidence of kyphotic 
body postures was found in boys (31 %), while the 
hyperlordotic body postures was significant in girls 

2 = 9.971, p < 0.01). In terms of the body 
posture evaluation of individual segments, we found 
that problematic areas included abdominal region 
and pelvic inclination, which was not significant in 
favor of girls (p < 0.01). We also found that the  
areas of head, shoulders and scapulas were proble-
matic in the listed age period. In terms of weight 
groups and level of body postures of pupils, we did 
not find any significant differences in the monitored 
group (p > 0.05). 
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ABSTRACT 
Objective. The article examines the relationship between public 
health indicators (healthiest country index, human development 
index, life expectancy as an independent indicator, mortality 
rate, and obesity rate among adults) and the country's economic 
indicators (gross national income per capita, health care costs).  
Materials and Methods. The studied indicators were taken from 
annual reports of the following: Leading financial information 
providers for professional financial market participants 
Bloomberg L. P.; World Health Organization in conjunction 
with the United Nations Population Division, World Bank; 
Published for the United Nations Development Program 

of the 
World Bank (The World Bank) in conjunction with the World 
Bank Development Data Group. Statistical data processing was 
performed using the correlation coefficient (r).  
Results. As a result of research studies, it was found that 
Switzerland and Japan are leaders in almost all indicators of 
public health and economic indicators, the belatedly countries 
according these indicators are Macedonia and Serbia. The 
correlation analysis shows a very high correlation between the 
country's health indicators and the life expectancy of its 
population (r = 0.95) as an independent indicator according to 
the United Nations report.  
Conclusions. Life expectancy, human development index, 
economic indicators of the country's development (Gross 
Domestic Product) are significant factors affecting the 
condition and level of human health. At the individual level,  
a higher income allows you to eat better, live in a healthier 
environment, play sports and get timely access to quality 
medical care. It is necessary to pay attention to the quality and 
the level of the population education; increase the role of 
heredity due to the role of lifestyle; pay more attention to the 
study of the effects of environmental factors on human health, 
quality and duration of life. 
 
Key words: Economic indicators. Public health indicators.  
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INTRODUCTION  

Currently, the problem of improving the health 
level and life quality has become one of the most 
important for modern society. Within these catego-
ries, social and economic indicators are created that 
reflect the lifestyle of the population. According to 
the Charter of the World Health Organization, 

is a state of complete physical, mental and 
social well-being and not merely the absence of dis-
ease or [1]. The experts of the World 
Health Organization in the 80's of the twentieth cen-
tury identified the main factors ensuring the health 
of modern man, identifying four main groups of fac-
tors: Conditions and lifestyle of people, the state of 
the environment, genetic factors, medical care [2]. 
The relationship between the health of the country's 
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population, on the one hand, and economic growth, 
on the other, is recognized by both medical and eco-
nomic sciences [3]. 

Studies of the relationship between the popula-
ealth level and their incomes have shown 

that incomes less than 72 86 % of the average have 
a negative impact on health [4]. The studies of so-
cio-economic inequalities in health care and its im-
pact on public health revealed a dependence on mor-
tality from cardiovascular diseases, which is the 
main public health problem in most industrialized 
countries [5-7]. The decrease of the gap between 
low and high socio-economic groups, according to 
scientists, gives great potential to reduce mortality 
from cardiovascular diseases [7]. According to the 
results of research, the cause of mortality in the mid-
dle and older age groups were diseases not only of 
the cardiovascular system, but also of the respira-
tory system, as well as cancer. At the same time, in 
men, cardiovascular diseases accounted for 39 % of 
the difference between low and high educational 
groups in total mortality, cancer  24 %, other  
diseases  32 %, and external causes  5 %. Among 
women, this difference was 60 %, 11 %, 30 %, and 
0 %, respectively [8]. Moreover, as the results of the 
study show, the low level of medical literacy was 
associated with poor quality of life [9]. Compari-
sons of 22 European countries in terms of mortality 
and health self-assessment showed that mortality 
can be reduced by improving educational opportu-
nities, income distribution, health-related behavior, 
and access to health care [10].  

The living conditions and lifestyle, according to 
WHO, have the greatest importance as the compo-
nent ensuring human health factors. Scientists be-
lieve that social determinants (including infectious 
and non-infectious diseases) within and between 
countries reduce life expectancy by 20 and 48 years, 
respectively. The growing volume of research de-
fines social factors as the cause of most differences 
in the health of a country's population [11]. Re-
search shows that the main requirements for redu-
cing the decline in health in Europe are [12]: 
Measures to improve the cardiovascular system; en-
hanced smoking control; reducing alcohol con-
sumption and injury control [13]. Earlier studies 
found large and growing differences in mortality by 
education and marital status in post-Soviet countries 
[14]. Modern authors have concluded that the ab-
sence of the disease can be considered as a global 
indicator of health [15].  

Among the many economic indicators of the 
country, on which the welfare of the population de-
pends, according to scientists, should be considered 
such as [16]: gross national income; GNP (gross na-
tional product); competitiveness index; GDP (gross 
domestic product); the level of economic growth; 
unemployment rate; housing construction, real es-
tate sales; national wealth. At the same time, gross 
national income per capita is one of the indicators 
of the human development index (HDI), which is  
a cumulative indicator of the level of human devel-
opment in the country and is used as a synonym for 

standard of li 
ving  [17]. HDI is a composite indicator that fo-
cuses on three main dimensions of human develop-
ment: The ability to lead a long and healthy life (as 
measured by the indicator of life expectancy at 
birth); ability to acquire knowledge (measured by 
the average duration of training and the expected 
duration of training); and the ability to achieve a de-
cent standard of living (as measured by gross na-
tional income per capita) [18].  

At the moment, the relationship between the 
main indicators of public health and economic indi-
cators of the country has not been sufficiently stu-
died. 

The purpose of this contribution is to study the 
relationship between population health indicators 
(healthiest country index, HDI, life expectancy as 
an independent indicator, mortality rate, obesity rate 
among adults) and the country's economic indi-
cators (gross national income per capita, health care 
costs). 
 

METHODOLOGY AND METHODS  
To determine the dependence of public health on 

economic indicators of the country, we have identi-
fied such indicators as: The index of the healthiest 
country; HDI, which consists of life expectancy, the 
literacy rate of the country's population, the stan-
dard of living estimated by gross national income 
(GNI) per capita at purchasing power parity in US 
dollars; life expectancy as an independent criterion; 
GDP per capita; health care costs, mortality rate, 
and adult obesity rate. 

The 2019 Healthiest Country Index and its com-
ponents were taken from one of the leading financial 
information providers for professional financial 
market participants Bloomberg L. P. [19].  

The healthiest country index was calculated by 
the World Health together with the United Nations 
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Population Division, World Bank based on the fol-
lowing indicators: Sources: World Health Organiza-
tion, United Nations Population Division, World 
Bank. Notes: Health grade = Health score (A)  
Health risk penalties (B). A: Health score metrics: 
1. Mortality by communicable, non-communicable 
diseases and injuries; 2. Life expectancy at the de-
fining age of birth, childhood, youth and retirement; 
3. Probability to survive neonatal, into young adult-
hood and retirement stages. B: Health risk penalties: 
1. Behavioural/endogenous factors such as high in-
cidences of population with elevated level of blood 
pressure, blood glucose and cholesterol, prevalence 
of overweight, tobacco use, alcohol consumption, 
physical inactivity and childhood malnutrition, as 
well as mental health and basic vaccination cover-
age; 2. Environmental/exogenous factors such as 
population with access to clean air, water and sani-
tation facilities. Of the more than 200 economies 
evaluated; 169 had enough data to be included in the 
final outcomes; and final index only included those 
with 0.3 million (rounded) population or more. 
Those scored 60 are displayed. 

HDI as a component indicator was determined 
according to the annual Human Development Re-
port 2019 published for the United Nations Devel-
opment Program (UNDP). Data are presented as of 
2018 (published in 2019) [18].  

HDI is a composite indicator focusing on three 
main dimensions of human development: The abili-
ty to lead a long and healthy life (as measured by the 
indicator of life expectancy at birth); ability to ac-
quire knowledge (measured by the average duration 
of training and expected duration of training); and 
the ability to achieve a decent standard of living (as 
measured by gross national income per capita) [17].  

Life expectancy data (LED) are based on the 

framework of the UN special series of reports on 
human development as of 2018 (published in 2019) 
[19].  

GDP (nominal) per capita as the total value of all 
final goods and services produced during the year 

expressed in the prices of the final buyer. Per capita 
determines the level of economic development of 
the state. All indicators for comparability are ex-
pressed in a single currency, the US dollar ($ mil-
lion). It is calculated according to the methodology 
of the World Bank in conjunction with  the  organi- 

zation World Bank Development Data Group. Data 
are presented as of 2018 (published in 2019) [20].  

The ranking of the world's countries by the level 
of health spending is calculated as the total amount 
of public and private health care expenditures, ex-
pressed as a percentage of GDP. The World Health 
Organization database is the main source of infor-
mation on national health spending in the econo-
mies of different countries [21].  

The rating of countries in the world by average 
mortality is calculated annually. The mortality rate 
in the country determines the overall mortality rate. 
It is calculated as the number of deaths during a cer-
tain period, divided by man-years lived by the po-
pulation during that period. This is expressed in the 
number of deaths per 1000 population [22].  

The ranking of countries by the level of obesity 
among adults of different countries in the world is 
expressed as the percentage of the total population 
[23].  

The correlation coefficient (r) was used to mea-
sure the degree of a linear relationship between the 
level of health of a country's population and its eco-
nomic indicators. In our research, we proceeded 
from the fact that the correlation coefficient has  

density of the connection, but also its direction [24].  
 

RESULTS  
Currently, there is a concept of living standards 

developed by the UN, it includes the list of key com-
ponents [25]: Health (quality of the health care sys-
tem, ensuring a healthy human life); education (chil-
dren's education; the possibility of personal educa-
tion; the ability to maintain knowledge; human sat-
isfaction with the level of personal development; 
preservation and transformation of the cultural 
level; quality of working conditions and employ-
ment); possibility of purchasing goods and services 
(the level of personal income and property owner-
ship; the degree of differentiation or equality in the 
distribution of income and property; availability, di-
versity and quality of services for individual and 
public consumption); personal security and human 
rights; participation in public life; quality of the en-
vironment. 

From the existing ranking of countries by stan-
dard of living, which includes the most important, 
in our opinion, indicators of living standards and 
quality of life, we will analyse the interdependence 
of the following indicators: Healthiest country  
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index, human development index, life expectancy, 
GDP, health care expenditures (% of GDP), average 
mortality, obesity among the adult population of the 
country (Tab. 1). 

Thus, according to the indicators of the health-
iest country, the top five included Spain (96.56), It-
aly (95.83), Iceland (96,11), Japan (95.59) and Swit-
zerland (94.71). At the end of the list on this indica- 

 
Table 1 Public health indicators from the economic indicators of the country 

Ran
k 

Country 
Health 

Grade * 
Health 
Score * 

HDI LED GDP % of GDP 
healthcare 

Mortal-
ity rate 

Obesity 
% 

1 Spain 92.75 96.56 0.893 83.4 29450 9 9.2 23.8 
2 Italy 91.59 95.83 0.883 83.4 33690 8.9 10.5 19.9 
3 Iceland 91.44 96.11 0.938 82.9 67950 8.3 6.5 21.9 
4 Japan 91.38 95.59 0.915 84.5 41340 10.9 9.9 4.3 
5 Switzerland 90.93 94.71 0.946 83.6 83580 12.2 8.4 19.5 
6 Sweden 90.24 94.13 0.937 82.7 55040 10.9 9.4 20.6 
7 Australia 89.75 93.96 0.938 83.3 53190 9.3 7.3 29.0 
8 Singapore 89.29 93.19 0.935 83.5 58770 4.5 3.5 6.1 
9 Norway 89.09 93.25 0.954 82.3 80790 10.5 8,0 23.1 

10 Israel 88.15 92.01 0.906 82.8 40850 7.3 5.2 26.1 
11 Luxembourg 87.39 92.03 0.909 82.1 69420 6.2 7.3 22.6 
12 France 86.94 91.70 0.891 82.5 41080 11.5 9.4 21.6 
13 Austria 86.30 90.81 0.914 81.4 49260 10.4 9.7 20.1 
14 Finland 85.89 90.18 0.925 81.7 47750 9.5 10.1 22.2 
15 Netherlands 85.86 90.07 0.933 82.1 51260 10.4 9,0 20.4 
16 Canada 85.7 90.31 0.922 82.3 44860 10.5 8.8 29.4 
17 South Korea 85.41 89.48 0.906 82.8 30600 7.3 6.3 4.7 
18 New Zealand 85.06 89.68 0.921 82.1 40820 9.2 7.6 30.8 
19 U.K. 84.28 88.74 0.920 81.2 41340 9.8 9.4 27.8 
20 Ireland 84.06 89.57 0.942 82.1 59770 7.4 6.6 25.3 
21 Cyprus 83.58 88.19 0.873 80.8 26300 6.9 6.8 21.8 
22 Portugal 83.1 87.95 0.85 81.9 21680 9.1 10.6 20.8 
23 Germany 83.06 88.10 0.939 81.2 47180 11.1 11.8 22.3 
24 Slovenia 82.72 88.04 0.902 81.2 24840 8.5 9.9 20.2 
25 Denmark 82.69 86.47 0.930 80.8 60190 10.3 9.3 19.7 
26 Greece 82.29 86.92 0.872 82.1 19600 8.5 11.4 24.9 
27 Malta 81.7 86.07 0.885 82.4 26220 9.3 7.9 28.9 
28 Belgium 80.46 85.29 0.919 81.5 45340 10 9.7 22.1 
29 Czech Republic 77.59 82.96 0.891 79.2 20260 7.2 10.5 26.0 
30 Cuba 74.66 79.42 0.778 78.7 7230 12.2 8.9 24.6 
31 Croatia 73.36 78.46 0.837 78.3 13830 7.2 12.4 24.4 
32 Estonia 73.32 78.47 0.882 78.6 20940 6.7 12.7 21.2 
33 Chile 73.21 77.70 0.847 80.0 14670 8.5 6.3 28.0 
34 Costa Rica 73.21 76.88 0.794 80.1 11510 7.6 4.8 25.7 
35 U.S. 73.02 78.13 0.920 78.9 62850 17.1 8.2 36.2 
36 Bahrain 72.31 76.96 0.838 77.2 21890 4.9 2.8 29.8 
37 Qatar 71.97 76.55 0.848 80.1 61190 3.1 1.6 35.1 
38 Maldives 70.95 75.37 0.719 78.6 9310 10.6 4 8.6 
39 Lebanon 70.53 76.10 0.73 78.9 7690 8 5.1 32.0 
40 Poland 70.25 75.93 0.872 78.5 14150 6.5 10.5 23.1 
41 Montenegro 69.69 75.62 0.816 76.8 8400 7.6 10.4 23.3 
42 Bosnia and Herzegovina 69.66 74.96 0.769 77.3 5690 9.2 10.1 17.9 
43 Albania 68.04 73.35 0.791 78.5 4860 6.7 6.9 21.7 
44 Brunei 67.96 71.74 0.845 75.7 31020 2.3 3.7 14.1 
45 Slovakia 67.28 72.58 0.857 77.4 18330 7.1 9.9 20.5 
46 United Arab Emirates 67.14 71.47 0.866 77.8 41010 3.5 1.7 31.7 
47 Uruguay 65.66 70.38 0.808 77.8 15650 9.1 9.4 27.9 
48 Hungary 64.43 69.75 0.845 76.7 14590 7.4 12.8 26.4 
49 Oman 64.07 68.99 0.834 77.6 15110 4.3 3.3 27.0 
50 Panama 64.01 68.87 0.795 78.3 14370 7.3 5.0 22.7 
51 Turkey 62.81 67.40 0.806 77.4 10230 4.3 6.0 32.1 
52 China 62.52 66.73 0.758 76.7 9470 5.0 8.0 6.2 
53 Mexico 62.09 66.92 0.767 75.0 9180 5.5 5.4 28.9 
54 Argentina 61.19 66.41 0.830 76.5 12370 7.5 7.5 28.3 
55 Serbia 60.99 67.08 0.799 75.8 6390 9.1 13.6 21.5 

Legend: HDI  The Human Development Index, LED  Life expectancy Data, GDP  Gross Domestic Product 
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tor are Macedonia (65.74), Serbia (67.08), Argen-
tina (66.41), Mexico (66.92) and China (66.73). 

Note the most interesting data on the studied in-

presents the HDI values for 189 countries and terri-
tories; the most recent statistics are dated 2017. Of 
these countries, 59 are in the group with a very high 
level of human development, 53 countries are in the 
group with a high, 39  with medium and only 38 
countries  in the group with low human develop-
ment. In 2010, the group with a low level of human 
development included 49 countries. 

The top five countries according to the global 
HDI rating include: Norway (0.954), Switzerland 
(0.946), Ireland (0.942), Germany (0.939), Aus-
tralia (0.938), Iceland (0.938). The last five of this 
rating are the Maldives (0.719), Lebanon (0.730), 
China (0.758), Macedonia (0.759) and Mexico 
(0.767). 

The largest increase in the HDI rating for the pe-
riod from 2012 to 2017 happened in Ireland, which 
rose by 13 positions, and Turkey  by eight posi-
tions. Over the past almost three decades, all human 
development regions and groups have made signi-
ficant progress. The value of the global HDI already 
in 2017 reached 0.728  21.7 % higher than in 1990, 
when it was 0.598. 

All over the world, people live longer, are better 
educated and have greater life opportunities. Life 
expectancy has increased by seven years since 1990, 
and universal primary education coverage exists in 
more than 130 countries. 

The gap in human development is the reflection 
of inequalities in access to education, health care, 
employment, credit and natural resources, due to 
gender and group affiliation, disparities in income 
and place of residence. 

In the ranking of life expectancy for many years 
the leading positions are occupied by the same 
countries: Japan (84.5), Switzerland (83.6), Singa-
pore (83.5), Spain (83.4), Italy (83.4). Mexico 
(75.0), Macedonia (75.7), Brunei (75.7), Serbia 
(75.8), and Argentina (76.5) have the lowest life ex-
pectancy. 

In general, the increase in life expectancy is  
a consequence of the following: Economic develop-
ment; scientific progress (especially in the field of 
medicine); the growth of the hygienic culture of the 
population and the educational level in general; the 
elimination of class and other a priori, non-eco-
nomic inequality. Increasing life expectancy is  

a necessary condition for: increasing productivity, 
labor efficiency, and, in general, economic pro-
gress; increasing the level of education, the scien-
tific progress of the word (ability to learn, stable re-
lationships between generations, accumulation and 
processing of knowledge); social and gender equal-
ity; real right to choose. According to the economic 
indicator of the country, gross domestic product, the 
countries are placed in the following order  Swit-
zerland (83580), Norway (80790), Luxembourg 
(69420), Iceland (67950), the United States 
(62850). The last positions on this indicator are oc-
cupied by: Albania (4860), Macedonia (5450), Bos-
nia and Herzegovina (5690), Serbia (6390), Cuba 
(7230).  

In our opinion, achievements in the field of hu-
man development should be expressed not only 
quantitatively  such as life expectancy or duration 
of study  but also by qualitative indicators. From 
the point of view of human development, true pro-
gress can be achieved only by ensuring quality in 
the field of education, health and in other spheres of 
human life. 

Although life expectancy in most countries has 
significantly increased over the past decades, this 
indicator does not show whether the years lived 
were healthy and pleasant. In our opinion, there are 
several indirect indicators of health quality, such as 
access to doctors, the number of hospital beds. As 
well as direct indicators  health care costs, ex-
pressed as a percentage of GDP. 

At the same time, the largest percentage of gross 
domestic product will be in health care in such states 
as the United States (17.1 %), Switzerland (12.2 %), 
Cuba (12.2 %), France (11.5 %), Germany (11.1 %), 
Sweden (10.9 %) and Japan (10.9 %); the lowest 
percentage is in Brunei (2.3 %), Qatar (3.1 %), the 
United Arab Emirates (3.5 %), Turkey (4.3 %), and 
Oman (4.3 %). 

As our research has shown, the countries that 
lead in all indicators of human health, as well as in 
economic indicators (GDP, health care costs) are 
Switzerland, Sweden, Norway, Iceland. At the end 
of the list of countries for all studied indicators are 
Macedonia, Mexico and China. 

The ranking of countries in the world by average 
mortality is calculated annually. The worldwide 
mortality rate is estimated at 8.6 deaths per thousand 
population. Qatar (1.6), the United Arab Emirates 
(1.7), Bahrain (2.8), Oman (3.3), Singapore (3.5) 
have the lowest death rate per 1000 population from  
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Table 2 The results of the correlation analysis of indicators of population health and economic indicators of the country  

Indicators  
Health 
Grade 

Health 
Score 

HDI LED GDP 
% of GDP, 
health-care 

Mortality 
rate, 2018 

Obesity, 
% 

Health grade  - 1 0.8 0.96 0.72 0.44 0.13 -0.22 
Health Score 1 -  0.8 0.95 0.71 0.45 0.16 -0.21 
HDI 0.8 0.8 -  0.75 0.82 0.33 0.18 -0.02 
LED 0.96 0.95 0.75 -  0.69 0.42 0.07 -0.19 
GDP 0.72 0.71 0.82 0.69 -  0.32 0.11 -0.01 
% of GDP, health-care 0.44 0.45 0.33 0.42 0.32 -  0.48 0.01 
Mortality rate, 2018 0.13 0.16 0.18 0.07 -0.11 0.48 -  -0.12 
Obesity, % -0.22 -0.21 -0.02 -0.19 -0.01 0.01 -0.12 -  

Legend: HDI  The Human Development Index, LED  Life expectancy Data, GDP  Gross Domestic Product 
 

the countries presented in the table. The highest 
death rate per 1000 population is in Serbia (13.6), 
Hungary (12.8), Estonia (12.7), Croatia (12.4), and 
Germany (11.8). 

According to the World Health Organization,  
41 million people die each year from non-communi-
cable diseases in the world, accounting for 71 % of 
all deaths. The largest share of deaths comes from 
cardiovascular disease  17.9 million people. The 
leading causes of death are heart attacks and strokes, 
which result from a combination of risk factors such 
as tobacco use, unhealthy diet and obesity, lack of 
physical activity and harmful use of alcohol, high 
blood pressure, diabetes and hyperlipidemia. 

Thus, the percentage of obesity among adults 
around the world varies from 2.10 % to 61.00 % 
(Central Intelligence Agency. Country ranking by 
obesity, 2020). In our studies, the countries with the 
lowest percentage of obesity include Japan (4.3%), 
South Korea (4.7%), Singapore (6.1%), and China 
(6.2%), Maldives (8.6%); with the highest percent-
age of obesity: USA (36.2%), Qatar (35.1%), Tur-
key (32.1%), Lebanon (32.0%), United Arab Emi-
rates (31.7%). 

It is impossible to draw a parallel between living 
standards and obesity. 

The correlation analysis (Tab. 2) shows a very 
high correlation between the country's health indi-
cators and life expectancy of its population (r = 
0.96) as an independent indicator according to the 
United Nations report. 

According to our research, high correlation is 
also observed between the country's health indica-
tors and the human development index (r = 0.79). In 
turn, the human development index has a high cor-
relation with life expectancy (r = 0.75) and the coun-
try's economic indicator of gross domestic product 
(r = 0.816). The country's health indicators are also 
interrelated and have a high correlation coefficient 
with the gross domestic product (r = 0.72). The 

country's economic indicators (GDP) have a signif-
icant correlation coefficient with life expectancy of 
the population (r = 0.68). 

At the same time, a moderate relationship is ob-
served between the indicators of health care spend-
ing and the following indicators: index of the health-
iest country (r = 0.44), human development index (r 
= 0.33), life expectancy (r = 0.42), mortality rate (r 
= 0.48) and, quite logically, in our opinion, the 
country's economic indicators in the form of gross 
domestic product (r = 0.32). In this case, very little 
feedback is observed in the rate of obesity among 
adults and all health indicators, as well as gross do-
mestic product. 

Thus, as a result of research, it was found that 
Switzerland and Japan lead in almost all indicators 
of public health and economic indicators, the lag-
ging countries in these indicators - Macedonia and 
Serbia. 
 

Discussion  
Recently, a healthy lifestyle has become espe-

cially relevant, as one of the key factors in ensuring 
human health. During the period of progress and de-
velopment of various technologies, the human body 
is subjected to various kinds of loads associated 
with complicating the structure of society, increas-
ing man-made, environmental, psychological, poli-
tical and military influences that provoke adverse 
changes in people's health. 

According to the modern research, the main 
components of a healthy lifestyle are: rational nutri-
tion, regular physical activity, hardening of the 
body, abandonment of bad habits, maintaining a sta-
ble emotional state [26, 15, 27].  

As the results of our studies have shown, Swit-
zerland and Japan top the list of countries studied 
for all indicators of population health and economic 
indicators of the country. Our studies supplemented 
WHO data that the living conditions and lifestyle 
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are the most important component of human health 
factors [2].  

The Swiss are Europe's leaders in the consump-
tion of products based on environmental criteria. 

-
Switzerland among the people with the wide range 
of income levels. Healthy eating has ceased to have, 
like before, a lot of supporters of alternative life-
styles [28]. 

In the field of retail trade, bio-product sales in-
creased in recent years in Switzerland by 4.3%. The 
total turnover in this area is now 1,74 billion francs 
a year. Thus, the share of organic products in the 
Swiss food market reaches 6 %. Organic farming  
may not be a panacea for diseases and does not pro-

case, organic farming  is a huge help to the envi-
ronment, which suffers from a huge amount of fer-
tilizers and chemicals used by conventional agricul-
tural production.  

Japan, in turn, is one of the three world leaders 
in the consumption of fish and seafood per capita. 
The average per capita consumption of fish and sea-
food in South Korea ranked first in the world and 
reached 58.5 kg, according to the Norwegian Com-
mittee on Fish. In Japan, which ranks second in the 
ranking, 53.3 kg are consumed per year. Norway 
closes the top three  50.2 kg. The average world 
fish consumption is 20.2 kg. Japan is a country with 
high discipline and hard work of citizens, which al-
lowed to achieve great success in technology and 
production. A high standard of living has been  
recorded in the country and lifelong employment of 
citizens is practiced. It is believed that the longer  
a person has worked in one place, the more prestig-
ious it is [25]. 

Most people today live longer, have a higher 
level of education and wider access to goods and 
services than ever before [10]. However, in the 
sphere of the quality of human development, in our 
opinion, there are drawbacks. The number of years 
lived and the increase in the duration of education 
do not automatically translate into the quality of hu-
man development. In the future, progress should be 
monitored and the main focus should be put on the 
quality of human development, the level of public 
health, life expectancy in an ecologically clean en-
vironment with minimal morbidity and disability. 

According to modern concepts, health depends 
on 50 % of the lifestyle, 20 % on heredity, 20 % on 
the action of environmental factors (including the 

professional environment); and only 10 % of the 
level of health care development [1, 2]. These fi-
gures are very approximate and insufficiently sub-
stantiated, and they are based on expert assess-
ments. 

In our view, there is no need to increase health 
care spending in low-income countries. It is neces-
sary to pay attention to the quality and level of edu-
cation of the population. Also, we believe that the 
role of heredity should be increased due to the role 
of lifestyle, because it is known that with a favorable 
genetic base, sometimes even a very unhealthy life-
style does not lead to serious diseases for a long 
time. At the household level, it is common for a per-
son to attach exaggerated importance to medicine 
and pills, placing responsibility for their health on 
medicine, and underestimate the importance of their 
bad habits and lifestyle. At the same time, it should 
be borne in mind that a person is responsible for his 
own health, medicine is only sometimes able to cor-
rect human errors in relation to his health. 
 

Conclusions 
Our findings indicate the number of factors and 

relationships between public health indicators and 
the country's economic indicators. 

Summing up, we can say that life expectancy, 
human development index, economic indicators of 
the country's development (GDP) are significant 
factors affecting the state and level of human health. 
Other things being equal, higher incomes make it 
possible to lead a healthier lifestyle. At an indivi-
dual level, a higher income allows you to eat better, 
live in a healthier environment, play sports and have 
timely access to quality medical care. Rich countries 
have the means to create healthy and safe living 
conditions and provide their citizens with timely, 
high-quality medical care.  

As a result of research, in our opinion, it is also 
necessary to pay attention to the quality and level of 
education of the population; increase the role of he-
redity due to the role of lifestyle; more attention 
should be paid to studying the effect of environmen-
tal factors (including professional environment) on 
human health, on the quality and life expectancy, 
because, in our opinion, over time, the contribution 
of this factor to the health of modern man will in-
crease. 
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